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ATEC Filters SUBMITTAL 3 PGS
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Water Facility Inventory form

Susceptibility Assessment ( NEW never seen before)
Well Head Protection Plan

Water loss Control Action Plan (metering comments)
Water Quality Results (water testing)

Water System Inventory (Components, age, value, etc)
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From: DOH EPH DW SWRO Admin
To: dimetzqgerS@gmail.com
Cc: Robert Bennion; Kindall, Abbey
Bec: Grimm, Regina (DOH)
Subject: >>>Acceptance of Initial Submittal (Fee Letter) for Estates Inc_24-0612<< <
Date: Friday, June 28, 2024 3:37:00 PM
Attachments:
Estates Inc
08166
Clallam
WSP Pt B Update
24-0612

Dear Dale Metzger:

This project has been assigned the project #24-0612. Please include this number on all future
correspondence or additional submittals pertaining to this project. Please send all
correspondence and documents to swro.admin @doh.wa.gov for processing.

Upon completion of an ODW review, we will send you a comment letter, by e-mail, identifying
items that need to be addressed or an approval letter. You will also receive an invoice for the
review fee. The base fee includes two reviews of the project. Additional reviews, if required, will
be invoiced separately.

The department's review of your design will not confer or guarantee any right to a specific quantity
of water. Qur review will be based on your representation of available water quantity. If the
Washington Department of Ecology, a local planning agency, or other authority responsible for
determining water rights and water system adequacy determines that you have use of less water
than you represent, the number of approved connections may be reduced commensurate with the
actual amount of water and your legal right to use it.

Project approval is required before you start any water system construction. Failure to obtain the
required approvals may subject you to enforcement actions that may include civil penalties.
ODW is under no obligation to accept or approve any component installed or constructed prior
to approval, and you may be required to expose system components for our inspection and
rebuild or replace, if necessary, to meet our requirements.

If you have any questions, please contact Ben Majors at (564) 669-0855 or by e-mail at
ben.majors@doh.wa.gov. Again, please add the project number to all documents and
correspondence and return to swro.admin@doh wa.cov.

Thank you,

Admin Support
Southwest Drinking Water Regional Operations
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STATE OF WASHINCTON

DEPARTMENT OF HEALTH
SOUTHWEST DRINKING WATER OPERATIONS
2411 Pacific Ave. * P.O. Box 47823 * Olympia, Washington 98504-7823 » (206) 664-0768

September 23, 1994

Thomas A. Lederman
Estates Water Systems, Inc.
474 West Hemlock Street
Sequim, Washington 98382

Subject: Estates Water System, ID #081669,
Clallam County; Water System Plan:
DOH Project #029303

Dear Mr. Lederman:

The water system plan for the above project has been reviewed, and in accordance
with the provisions of WAC 246-290 is APPROVED. The approval issued herein is
based on conformance with current standards outlined in WAC 246-290, revised
Aprit 1993. Future changes in the rules may be more stringent and require facility
modification or corrective action.

This approval shall be in effect for six years from the date of this letter unless:

Major system improvements are contemplated which are not addressed in
the WSP; changes occur in the basic planning data affecting improvements
identified in the WSP; and/or the Department requests an updated WSP.

This WSP shall be updated every six years. However, if only minor alterations to
the existing WSP are considered necessary, a minor amendment may be submitted
to the department for approval. Future project reports and construction documents
submitted to this Department for approval will not be considersd for approval
unless the project is addressed in the WSP.

In addition to this approval, since this WSP was .started the planning requirements
have increased significantly. Therefore, the WSP that is being approved at this
time does not meet the standards of WSP’s that are being required today. The

O
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Estates Water Systems, Inc.
September 23, 1994

Page Two

next update of this WSP in 6 years will be required to address all new
requirements. Because the WSP does not include some of the new requirements
please be aware that:

1.

That all community water systems are now required to devetop wellhead
protection programs consistent with DOH guidelines {information enclosed).
You should complete these requirements under the requnred time schedule
provided in the enclosed information.

That there are new federal Safe Drinking Water Act {SDWA) requirements
which there are significant financial impacts. The information below
attempts to clarify some of the recent changes to the state regulations and
the forthcoming requirements under the SDWA:

Phase 2/5 Inorganic and Organic Monitoring: _In addition to the

triennial Phase 2/5 inorganics monitoring, beginning in 1993, annual
nitrate samples are now required. Aiso, any systems which have
asbestos cement (AC) pipe within the distribution will be required to
sample for asbestos one time in 1995. Organics (VOC’s and SOC'’s)
monitoring will depend upon any applicable waivers resulting from a
susceptibility assessment to be conducted by the system in 1994, If
the system does not apply for a waiver and conduct a susceptibility
assessment, increased organics monitoring may result at large cost.
Please contact Belle Fuchs, Water Quality Program Manager, at (206)
586-5179 for more details regarding inorganics and organics
monitaring.

Lead and Copper Rule: Although DOH has not currently scheduled
lead and copper monitoring for systems serving less than 500 people,
the following information would be valuable for planning purposes: a
discussion of the sample site selection process; the number of tap
samples required under the Lead and Copper Rule; the cost of
monitoring; and a discussion any historical corrosion-related problems.
We have enclosed mformatlon on the Lead and Copper Rule for your
reference.
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Estates Water Systems, Inc.
September 23, 1994
Page Three

Thank you for preparing and securing approval of the Estates Water System Plan.
Regulations establishing a schedule of fees for review of planning, engineering and
construction documents were adopted January 3, 1993 (WAC 246-290-990). An
itemized bill for $850.00 is enclosed. If you have any questions or concerns please
contact Sean Orr at (Z06) 664-3952).

Sincerely,

MO

’,/

Sean Orr
WSDOH Regional Planner
Southwest Drinking Water Operations

o

Simon T. Tung, P.E.  {
WSDOH Special Projects Engineser
Southwest Drinking Water Operations

SO:STT:clu
Enclosures

cc: Clallam County Environmental Health
Polaris Engineering ’
Bill Liechty, DOH
Rich Siffert, DOH
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CERTIFICATE OF ENGINEER
Water System Plan for Estates, Inc
a system owned by Cascadia Water, LLC.

The technical material and data contained within this reporthas been prepared by or under the
direction of the following registered professional engineer(s), licensed in accordance with the laws of
the State of Washington to practice in the State of Washington.

Facet
Page i
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ABBREVIATIONS
AC Asbestos Cement
AF Auditor’s File
ADD Average Day Demand
App Approved
APWA American Public Works Association
AWWA American Water Works Association
BMPs Best Management Practices
CCC Cross-Connection Control
CCs Cross-Connection Control Specialist
CFR Code of Federal Regulations
Clp Capital Improvement Plan
CWSP Coordinated Water Systern Plan
CWSSA Critical Water Supply Service Area
DOH Washington State Department of Health
DOE Washington State Department of Ecology
DS Dead Storage
DSL Distribution System Leakage
ERU Equivalent Residential Unit
ES Equalizing Storage
Ex Existing o
FSS Fire Suppression Storage
gpm Gallons Per Minute
GMA Growth Management Act
GWI Ground Water Under the Influence of Surface Water
HGL Hydraulic Grade Line
ID Identification
ICC Island County Code
LID Local Improvement District
UC Limited Liability Corporation
MCL Maximum Contaminant Level
MDD Maximum Day Demand
MMADD | Maximum Month Average Day Demand
mg/L Milligram per liter
NFPA National Fire Protection Association
No. Number
0s Operational Storage
PE Professional Engineer
PHD | Peak Hour Demand
ppb Part Per Billion
psi Pounds Per Square Inch
PVC . Polyvinyl Chloride
OFM State Office of Financial Management
RCW Revised Code of Washington
SAL State Advisory Level
SBS Standby Storage
SDWA Safe Drinking Water Act
| SOC | Synthetic Organic Chemical
SWI Seawater Intrusion
uTC Utilities and Transportation Commission
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UBI Unified Business Identifier

voC Volatile Organic Chemical

WAC Woashingten Administrative Code
WDM Water Distribution Manager

WDS Water Distribution Specialist

WFI Water Facilities Inventory

WHPA Wellhead Protection Area

wQoms Water Quality Monitoring Schedule
WRIA Water Resources inventory Area
WSP Water System Plan

WTPO Water Treatment Plant Operator
WSDOT Washington State Department of Transportation
WUE Water Use Efficiency
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1 DESCRIPTION OF WATER SYSTEM

This chapter addresses the Estates, Inc. (hereafter “Water System”) ownership and management,
system background, inventory of existing facilities, related plans, existing service area characteristics,
future service area, service area agreement, service area policies, satellite management agencies, and
conditions of service.

1.1 System History and Background

The following sections summarize the water system name and ID number, type of ownership,
management structure, certified operator, engineer, and WFI.

1.1.1 Water System Name and ID Number

Water System Name: Estates Inc.
Water System ID No: 08166 9

1.1.2 Type of Ownership and Management

Estates, Inc. is owned by Cascadia Water, LLC (Cascadia), a private investor-owned utility company
consisting of water systems located throughout the State of Washington. Cascadia is a wholly owned
subsidiary of NW Natural Water Company, LLC.

1.1.3 Management Structure

Cascadia Water, LLC was formed in Novemberof 2018 through the acquisition and combination of Lehman
Enterprises, Inc. on Whidbey Island. Cascadia is a for-profit corporation incorporated in the State of
Washington. As noted above, Cascadia is a wholly owned subsidiary of NW Natural Water Co. Because
Cascadia owns multiple water systems with a combined number of customers greater than 100, its
systems are regulated by the Washington Utilities and Transportation Commission (UTC).

1.1.4 Water System Operations

Daily operation and compliance forall water systems is handled internally by Cascadia. These services
include meter reading, billing, and general accounting. Contact information for Cascadia is provided
below:

Cascadia Water

Mailing Address:

PQ Box 549, Freeland, WA 98249
Physical Address:

18181 SR 525, Freeland WA 98249
Phone: (360) 331.7388

E-Mail: info@cascadiawater.com
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1.1.5 Estates Staff

Name Position Certification

Culley Lehman General Manager WDM 2

Adam Lehman System Operator CCS, WDM 3, WDS, WTPO 1
Dale Metzger System Operator WDM 2

Amy Lehman Office Manager -

Stephani Long Office Administrator =

1.1.6 Engineer
Water system engineer of record:

Facet, Inc.

Jeff Tasoff, P.E., Principal/Civil Engineer

Additional Principals: Erik Davido, P.E. and Quin Clements, P.E.
P.0.Box 1132

Freeland, WA 98249

Phone: (360) 331-4131 x203

Email: JTasoff@facetnw.com or QClements@facetnw.com

The Water System’s engineer performs the following services:

Identifying source, storage, or water distribution system needs and improvements;

Analyzing alternate solutions to address the identified needs and improvements;

Assuring that the system configuration will function properly, be efficient, and economical;

Preparing detailed construction documents to implement the selected improvements;

Assisting in obtaining plan approval and obtaining bids from contractors to perform the work:

Inspecting and testing the quality of the contractor’s work and making necessary reports and

recommendations to the water system;

7. Completing Washington State Department of Health (WSDOH) certification documents to the
extent that the engineer has direct knowledge of the as-built facilities; and

8. Review developer's extension to ensure proposed projects meet Cascadia Water’s standards

and future system needs.

SN G ) ok

1.1.7 Water System Financial Accounting

Cascadia provides billing services and maintains customer records, including water usage for all water
systems. Cascadia also maintains each of the systems’ financial records, estimates future budgetary
needs, and proposes changes to the water rate structure. Cascadia is a private water company operating
within Washington State that has 100 or more connections and/or charges more than $557 a year per
customer, it is regulated by the Washington Utilities and Transportation Commission (UTC). The UTC
reviews the budgets, expenses, and profits of a water system to govern utility rates for customers. The
latest tariff results from the UTC and system budgets are presented in the Part A Water System Plan for
Cascadia Water.

1.2 System History and Background

Estates Water System Inc. js Jocated within unincorporated Clallam County, and serves the ares
bounded on the north by the Strait of Juan de Fuca and Lotzgesell Road, in the east by Dungeness Golf
Course, in the south by Woodcock Road and in the west by Kitchen-Dick Road. The location of the
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service area is shown in Figure 1-1. The existing served connections are currently single-family
residential units.

e is

B Estates, Inc.
' Retail Service Area

8" Water Line

————— 6" Water Line
4" Water Line

2" Water Line

Fire Hydrant|

i

Figure 1-1 Estates Inc. Retail Service Areas

The original water system was constructed in the early 1970s for the Mountain Park Subdivision in

- Sequim, Washinton. The original system included a single well, pressure tanks and distribution piping.
Following the original construction, in the late 1970s, the water system was expanded to serve Divisions
I, I and 11l of Dungeness Estates. Dueto this expansion, a 2" welt was drilfed, along with the
construction of a 30,000-gallon reservoir and an extension to the existing distribution piping. In 1982,
the owners purchased the Estate Water System and expanded it to serve all three divisions of Blue-
Ribbon Farms and the County Park. Because of this expansion, a 145,000-gallon reservoir was
corigtricted, both existifig wells were deepened, and the distribution piping was again extended. The
newly deepened wells could produce 200 gallons per minute (gpm) and 225-gpm for Well #1 and #2
respectively. in 1990, water meters were installed at every service connection which allowed the
Department of Health (DOH) to approve 480 connections for Estates Water Systems Inc. Following this
approval, subsequent water conservation allowed the Department of Ecology (DOE) to then approve
540 connections in their water right.
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In 2023 Estates began removing the two partially buried reservoir and pumphouse. A new -158,000-
gallon reservoir is being installed. In addition, a new booster pump pressurization system, and
manganese treatment facility is being installed onsite with the reservoir and system sources. Currently,
Estates has 367 active connections and contains two wells. The wells (Wells #1 and #2) 200-gpm and-
225 gpm respectively.

1.2.1 Geography and Topography

The communities served by Estates are located in the northeast portion of Clallam County along the
coast of the Salish Sea, about 5 miles northwest of Sequim. The geography throughout the area consists
of various plats with single-family residences and rural fields along coastal bluffs. The system s located
on the northern shoreline with steep slopes that create a natural boundary down to the sea. Aside from
the slope down to the Salish Sea, the service area for the system ig generally flat with elevations that
range from 120- to 140-feet feet abeve sea level.

There are various streams, ponds, wetlands and other geohazard areas located throughout the current
retail service area. These items are shown in Figure 1-2.

Stream

| Open Water

—] Wetland

Figure 1-2 Estates Inc. Critical Areas
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1.2.2 Climate

The climate within Clallam is mild year-round with an average temperature of 70-degrees Fahrenheit in
the hottest months of the summer and 35-degrees in the coldest months. of the winter. Rainfall for
Clallam County is on the high end with approximately 60-inches of rain per year.

1.2.3 Neighboring/Adjacent Water Systems

The current service area map for the system is included in Appendix B. Estates is located near other
Group A community water systems. The Dungeness Golf Course & Mountain Vista Water System (Water
System ID 20453 D) is located approximately 500-feet east of the Estates service area. Per exhibits in the
1994 Water System Plan, there is an existing easement for emergency/future intertie with the
Dungeness Golf Course water system. The intertie does not currently exist and will be discussed in
further detail in subsequent sections of this report.

Mains Farm Property Owners

A ——

Skyridge Golf Course

. o®
Agnew Mobile Home Park - > (Y78

Dungeness Golf Course &
Mountain Vista

Figure 1-3 Neighboring Water Systems

1.3 inventory of Existing Facilities

A detailed inventories for the system is provided in Appendix O and Chapter 3 discusses the system’s
existing facilities in greater detail.

1.4 Existing Service Area Characteristics

General descriptions of the service area characteristics and existing zoning/land use are discussed in the
following sections.

1.4.1 Description of Service Area

The retail service area for Estates is located approximately 5 miles west of Sequim, Washington and
encompasses approximately 920 acres. The northwestern boundary is the Salish Sea just west of the
Dungeness Recreation Area. The system encompasses various plats with the southernmost boundary of
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the service area being Woadcock Road. The service area boundary is shown on the map in Figure 1-1
and is included in Appendix B.

14.2 Existing Zoning and Land Use

The service area contains various Claliam County zoning areas. A portion of the Clailam Gounty zoning
map is provided in Appendix D. The following zoning categories are included in the setvice area with the
corresponding section from the Clallam County Code (CCC):

= Parks and Recreation {PR): CCC 23.07.070

® Rural Neighborhood Conversion (NC): CCC 33.10.015

= Rural Low (R5): CCC 33.10.020

= Rural (R1): CCC 33.10.040

The service area primarily consists of rurally zoned areas. The way these areas can be developed
depends on their various zoning classifications. The CCC should'be consulted for additiona! information.

1.5 Service Area Boundary and Franchise Agreements.

Currently there is no available documentation for a Service Area Agreement and/or Franchise
Agreement for Clallam County. Prior to the purchase of the water system by Cascadia Water, the
franchise agreement had expired. Cascadia is in the pracess of providing the county with the necessary
documents to renew the franchise agreement.

1.6 Consistency from Local Planning

Concurrent with the state submittal, the Water System Plan will be coordifiated with Clallam County to
ensure consistency with the county planning requirements.
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2 BASIC PLANNING DATA AND WATER DEMAND FORECASTING

Current and projected planning data/parameters are discussed in this Chapter. There are currently 365
active residential connections, 2 active non-residential connections, and 480 approved connections for
the Estates Water System. The system provides service mastly to single-family residential customers;
therefore, this report will use the terms service connection and ERU interchangeably.

This plan evaluates three planning phases. Phase 1 is the six-year planning window from 2023 to 2029.
Phase 2 is for the extended planning period of 2029 to 2043. Phase 3 covers the long-term planning
from the year 2044 and beyond. This chapter and the next will provide data to support.an increase in
the number of service connections that can be supported by the system

2.1 Current Water Use

The current population, service connections, water use, and Equivalent Residential Units (ERUs) are
discussed in the foliowing sections for Estates.

211

Estates currently serves 365 full-time single-family residences and 2 non-residential connections. The

Current Population

full-time residential population is estimated to be 913 residents. The 2 non-residential connections
consist of the Dungeness Recreation Area and the Five Acre School.

Dungeness Recreation Area

The Dungeness Recreation Area is a 216-acre park which contains 66 campsites, restrooms, and
showers. The temporary and transient populationserved is estimated'as. 1000 people in the summer
months of May through September and 250 peaple for all'other months.

Five Acre School

The Five Acre School is an independent school that serves preschool through 6% grade which typically
operates from September through mid-June. The regular non-residential population served by the
school is estimated to be 25 people. These numbers are based on the current Water Facility Inventory
{WF1), which was last updated in October of 2022. A copy of the W is included in Appendix A.

2.1.2 Water Production and Usage History

Water usage data from 2020 through 2022 was analyzed to determine current design values for the
distribution system. The capacity calculation provided in Appendix P provides a detailed summary of the
demands based on water use data. The data is summarized in Table 2-1.

Table 2-1

Water Production and Usage

ik Annual | Residential
. An [_-=
" [ od:::i:m ‘::;:::' Residential | Max. A:g‘;a' MMADD | MDD
Y s Usage Month (gpd/ERU) | (gpd/ERU)
: lor Sk
=t {ga! ons__} ~{gal!ons) {galions) (gallons) (gpd/ERU)

20207 34,169,631 | 30,968,696 30,075,584 | 5,388,777 220 462 625
2021 | 33,432,421 | 31,152,330 30,123,830 | 5,276,080 220 451 610
2022 | 31,027,488 | 28,075,507 27,299,083 | 4,656,458 200 387 535
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There is a seasonal demand which occurs during the summer months as irrigation increases and the
demand at the Dungeness Recreation Area increases. Variations in consumption rates reflect changes in
weather conditions, community activities, and habits of the population. The seasonal changes in the
water demand are shown in Figure 2-1.

Figure 2-1 Estates Seasonal Demand
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Knowledge of seasonal variations in water demand can halp planning personnel better serve customers
and properly maintain the distribution system.

Data from Figure 2-1 shows that the highest seasonal use occurs during the months of July through
October. This is typical for most municipalities, as irrigation requirements significantly increase due to
warmer tempera"tur,es. The following sections summarize the system production, water loss, service
connections, and consumer demands. The following sections summarize the production, water loss,
ADD, ERUs, MDD, and PHD caleulations.

2.1.2.1 Distribution SystemLeakage

Distribution system leakage (DSL)is the difference between the amount of water produced and
authorized consumption in a system: The DSL for Estates has been variable from year to year as shown
in Table 2-2. All connections on the system are metered. Replacement of aging infrastructure is
proposed over the short to medium term to assist in accurately measuring leakage. Although the 3-year
average for DSL is below the 10% threshold, Cascadia Water has developed a water loss control action
plan.

““Table 2-2

Historical Water Consumption and Loss
AT Annual Annual Annual vl
W Production Withdrawal Consumption (gallofs) DSL
(gallons) (acre-feet) (gallons)
2020 34,169,631 104.9 30,968,696 3,200,935 9.4%
2021 33,432,421 102.6 31,152,330 2,280,091 6.8%
2022 31,027,488 95.2 28,075,507 2,951,200 9.5%
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213

Water systems, including Estates, are often comprised of various types of connections including
residential, commercial, industrial, etc. To properly assess the capacity of a system, connections are
referred to as Equivalent Residential Units (ERUs). An ERU is a system-specific unit of measure used to
express the amount of water consumed by a typical full-time single-family residence (WAC 246-290-
010).

Equivalent Residential Units

To properly assess the number of ERUs assaciated with Distribution System Loss and the two non-
residential connections, consumption data from the last three years was analyzed. The calculations are
provided in Appendix P and are summarized in Table 2-3, :

Table 2-3 Equivalent Residential Unit Calculations
| Annual Avg. | Avg. Month | MDD
Type Connections Usage Max. Usage (g0d/conm ERUSs
(gpd/conn.) | (gpdfeonn.) £nd
Residential 365 219 453 630 379
Park 1 2,203 4,662 6,293 10
School 1 261 261 352 1

DSt 7,701 . 30
Total: 420

2.1.4 Average Day Demand

Average day demand (ADD) is the typical demand of a full-time single-family residence. For Estates, it
has been calculated by total volume of authorized consumption from residential meters in one year
divided by the number of days in the year and the number of ERUs associated with the full-time single-
family residences. Water usage data from customer accounts was analyzed from 2020 through 2022 to
determine current design values for the system. The water use data for these periods is provided in

Appendix P and is summarized in Table 2-1. The ADD design value for Estates is 220 gallons per day per
ERU (gpd/ERU]J.

2.1.5 Maximum Day Demand

Maximum day demand (MDD) is ideally determined by meter readings and is the largest single-day
usage of water based upon production. MDD could not be determined from actual water use data due
to lack of daily source meter readings. Therefore, a multiplier of 1.35 is used to estimate MDD from
maximum monthly average day demand (MADD) per Section 3.4.1 of DOH Water System Design
Manual, 2019 edition (Design Manual). Water usage data from customer accounts was analyzed from
2020 through 2022 to determine current design values for the system. The water use data for these
periods is provided in Appendix R and is summarized in Table 2-1. The MDD design value for Estates is
630 gallons per day per ERU {gpd/ERU}.

2.1.6 Peak Hour Demand

Peak Hour Demand (PHD) was calculated in accordance with Section 3.4.2 of the Design Manual.
Equation 3-1 from the Design Manual uses the MDD and the number of potential connections to
determine the PHD flowrate.
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Equation 2-1
MDD

= {
PHD 1440 [(CYNY+Fl1+18

PHD = Peak Hourly Demand (gailons per minute}
N = number of potential connections

C = coefficient based on system size

F = coefficient based on system size

MDD = Maximum Daily Demand (gpd/ERU)

The coefficients used in the above formula are dependent upon the numbér of connections served as
summarized in Table 2-4.

Table 2-4 Peak Hour Demand (PHD) Equation Coefficients
Range of ERUs camt F
15-50 3.0 0
51-100 2.5 25
101-250 2.0 75
251-560 i.8 125
501-1,000,000 16 225

The design MDD of 630 gpd/ERU, Equation 3-1 and the values provided in Table 2-4 were used to
calculate the PHD for years 2023, 2029, and 2043 and the maximum system physical capacity of 512
ERUs. The calculated PHD values are summarized in Table 2-5.

Table 2-5 Group A Peak Hour Demand (PHD) Based on MDD

N MDD Coefficient. F.actor . PHD
Year " (ERUS) (epd/ERU) Associated with | Associated with (gpm)
Range of ERUs Range of ERUs
2023 420 630 1.8 125 403
2029 446 630 1.8 125 424
2043 512 630 1.6 225 444
Maximum?* 512 630 1.6 225 475

*Max = Maximum number of ERUs that the system can support based on the capacity analysis calculations
provided in Appendix P.

The PHD calculations assume the maximum possible ERUs based on the projected future system and the
maximum possible number of connections purported by this Water System Plan. For the purpose of
design in the distribution system, the PHD based on the calculated capacity of 512 ERUs will be used
which corresponds to the projected growth in 20-years. The PHD design value for Estates is 475 gallons
per mintte (gpm).

2.2 Projected Land Use, Future Population, and Demand Forecasting

The projected fand use, future population, and water demand forecasting for Estates, Inc. is discussed in
the following sections.
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2.2.1 Projected Land Use

As discussed in Section 1, the Water System’s existing service area primarily provides service to land
zaned as various rurai designations {See CCC 33.10). There is potentiai for growth within the existing
service area as previously subdivided (but undeveloped) plots undergo development. A vicinity map
showing the location of the retail service area for Estates is provided in Appendix B.

Site specific fire flow requirements for individual development projects are determined by Clallam
County through its development review processes. There is a potential for Rural Cluster Developments,
and commercial (nonresidential) development within the service area. However, the timeframe for
development of these subdivided plots is currently unknown.

2.2.2 Projected Connections

The estimated number of connections for 2029 and 2043 were determined by using a2 1.0% population
growth rate to establish the number of future residents served and 2.5 residents per residential
connection as recommended by DCH. The 1.0% population growth rate used for this repaort is a
conservative estimation based off the current growth rate of 0.73% indicatedin the Clallam County Census
and the available lots in the service area. Equation 2-1 and the values provided in Table 2-5 were used to
calculate the PHD for 2023, 2029, 2043, the current number of DOH approved connections, and the
maximum system physicai capacity.

2.2.3 Projected Demand

Projected demands are based on ERU projections and trends in the annual production of ADD. The
project source withdrawal for annual production is summarized in Table 2-6 based on the number of
projected ERUs discussed in Section 2.1.6.

Table 2-6 Projected Annua! Demand Based on ADD
n B o . Annual Annual
Year Al " Withdrawal Withdrawal
= | UV | hions) (acft
2023 420 22 " 33,726,000 1035
2029 443 220 35,800,829 109.9
2043 512 220 41,152,129 126.3

Projections are based on the increase in the proposed ERUs at a rate of 1.0% and trends in Annua!
Production and tHeaA"DD,‘ The ADD is assumed to be level as the increase in consumer demand can be
~ offset by the steps currently underway and those that will be implemented to reduce the DSL.
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3 SYSTEM ANALYSIS

This chapter summarizes the analysis of the existing systems to determine if the system facilities are
capable of supplying sufficient quality and quantity of water to meet existing and projected demands as
identified in Chapter 2. Improvements to the system required to meet projected demands are discussed
in the final section of this chapter.

3.1 System Design Standards
See Part A of the Cascadia Water — Water System Pian for the Southwest region.

3.2 Water Quality Parameters and Analysis

Groundwater wells provide the source water for the water system and therefore they are required to
comply with the water quality requirements specified in WAC 246-290 Part 4 — Water Quality, which
includes requirements from the Code of Federal Regulations {CFR) Title 40.

It is required that purveyors of the community water system have one complete analysis from each
water source every thirty-six months. A selection of recent water quality test results is included in
Appendix L and additional information is available on the DOH Sentry website:

https://fortress.wa.gov/doh/eh/portal/odw/si/Intro.aspx

Waivers are available to modify some of the testing réquirements noted below, The DOH will provide
the system with a water quality monitoring schedule (WQMS) that summarizes the specific testing
requirements for that system. A copy of the system’s WQMS is provided in Appendix K. See Section 3.2.1
below for additional information. Required water quality monitoring locations and schedules, as

specified in WAC 246-290 and 40 CFR, are summarized in Table 3-1. B
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Table 3-1 Water Quality Monitoring Schedule

Constituent Sampie Location ' Scheduie/frequency
One sample from the routine coliform )
! . . Waiver
Asbestos sampling sites that contains asbestos

. One sample every 9 years
concrete pipe. P Y2y

From representative points
throughout dictribution system,
From a point representative of the
source(s), after treatment, and prior
to entry to the distribution system.
From the distribution system at
targeted sample tap locations.

From a point representative of the
Nitrate/Nitrite source(s), after treatment, and prior One sample annually
to entry to the distribution system.
Potential Trihalomethanes ~| From two representative pointsin the
Ground Water * distribution system.

Radionuclides From the source{s). One sample every 6 years
From a point representative of the
source(s), after treatment, and prior
to entry ta distribution system:.
From a point representative of the
source(s), after treatment, and prior
to entry to distribution system.
From a point representative of the
source(s), after treatment, and prior
to entry to distribution system.

Bacteriological One sampler per month

Waiver
One sample every 9 years

Complete Inorganic
Chemical & Physical

Lead/Copper Ten sample every 3 years

Annually at 2 locations

Waiver
One sample every 6 years.

Volatile Organic Chemicals
(VOCs)

Waiver
One sample every 9 years

Synthetic Organic Chemicals
{SOCs Herbicides)

Waiver
One sample every 3 years

Synthetic Organic Chemicals
(SOCs Pesticides)

Synthetic Organic Chemicals
{SOCs including EDB and From a point representative of the
other soil contaminants,’ source, after treatment, and prior to  [Complete Waiver Granted
Dioxin, Endothall, Diguat, entry to distribution system.
Glyphosate, Insecticides)

From a point representative of the
source, after treatment, and prior to | One sample every 3 years
entry to distribution system.
*Currently the water system is not chlorinating but chlorination may be added as future oxidation
and filtration equipment or for preventative disinfection. If chlorination is used, then these testing
requirements may'need to be implemented.

Per- & Poiyfluoroaikyi
(PFAS)

3.2.1 Water Testing

The latest water quality testing results are provided for each system in Appendix L. The testing schedule
for each systemiis provided in Appendix K. The frequency of testing for each system is dependent on
size, past testing results, and system configuration. The following tests are performed throughout the
systermn:

®  Radionuclides

= Arsenic
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= |lead & Copper

= Synthetic Organic Chemicals
®  Voplatile Organic Chemicals

"  Bacteriological

" Asbestos

" lron

®  Manganese

& Nitrates

3.2, Bacteriological Testing Y

The State requires that systems serving up to 1,000 people have a minimum of one routine bacteriological
analysis per month. The sample is to be taken from the distribution system. When any samples with a
coliform presence are collected during the previous month, the purveyor must take five (5) reneat
samples. If those samples do not contain any presence of coliform bacteria, the sampling may revert to
the statutory number of samples per month. If coliferm bacteria are detected, four {4) follow-up samples
are required the same month, then five (5) routine samples the following month if the four (4) follow-up
tests are negative; otherwise, DOH will specify follow-up requirements. The Coliform Monitoring Plan,
provided in Appendix M, provides the sampling points that will be used within the system.

3.2.3 Inorganic Chemical Testing
WAC 246-290 and CFR 40 specify testing for primary and secondary inorganic chemicals. The maximum

contaminant levels (MCLs) and latest source test results forinorganic chemicals {I0Cs) are summarized
in Table 3-2.

Table 3-2 Inorganic Chemical Maximum Contaminant Levels {MCls)
s PmARv INOR@H: CHEMICALS
S 0 - Q MCLs \ % 1‘ State Reporting | 10C Results *
Sublial‘!te 'l i " (mg/L) ,_‘;rq h Limits Well Field S03
: | b (men) (mg/L)
Antimony (Sb) 0.0060 0.0030 LT
Arsenic {As) 0.0104 0.0010 T
7 million fibers/liter
o (longer than 10 microns) ) )
Barium (Ba) 2.0000 0.1000 LT
Beryliium (Be) 0.0040 0.0003 LT
Cadmium {Cd) 0.0050 0.0010 r
Chromium (Cr) 0.1000 0.0070 LT
Copper (Cu): * 0.0200 LT
Cyanide (HEN) 0.2000 0.0500 LT
Lead (Pb) * 0.G010 LT
Mercury (Hg) 0.0020 0.0002 LT
Nickel (Ni) 0.1000 0.0050 LT
Nitrate (as N) 10.00 0.5000 LT
Nitrite (as N) 1.0 0.1000 LT
Selenium (Se) 0.0500 0.0020 LT
Sodium (Na} u 5.00 11.30
Thallium (Tl) 0.0020 0.0010 LT
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SECONDARY INORGANIC CHEMICALS

Chloride (Cl) 2500 20.00 LT
Fluoride {F) 4.00 G.2006 LT

Iron (Fe) 0.3000 0.1000 LT
Manganese (Mn) 0.0500 0.0100 0.1800

Silver {Ag) 0.1000 0.1000 LT

Sulfate (SO,) 250.00 50.00 LT
Zinc {Zn} 5.00 0.2000 0.6200

A: Testing results less than the state reporting limit are entered as LT

Although the State Board of Health has not established MCLs for copper, lead, and sodium; there is
sufficient public health significance connected with copper, lead, and sodium levels to require inclusion
in inorganic chemical and physical source monitoring. For lead and copper, the EPA has established
distribution system related levels at which a system is required; toconsider corrosion control. These levels,
called "action levels," are 0.015 mg/L for lead and 1.3 mg/L for copper and.are applied to the highest
concentration in ten percent of all samples collected from the distribution system. The EPA has also
established a recommended level of 20 mg/L for sodium as a level of concern for those consumers that
may be restricted for daily sodium intake in their diets.

3.2.4 Physical Characteristics

WAC 246-290 and CFR 40 specify testing physical characteristics. The MCLs for physical characteristics
are summarized in Table 3-3.

Table 3-3 Physical Characteristics
n- 4 Physical characteristics
Sec MClLs
T T Results
Color 15 Color Units 15CU
Specific Conductivity. 700 umhos/cm 315 umhos/cm
Tetal Dissolved Selids {TDS) 500 mg/L N/A

The generally accepted classification of hardness is summarized in Table 3-4. An MCL for hardness has not
been established. In general, water having a hardness of less than 100 mg/L is not considered hard for

ordinary domestic use. The system’s hardness concentration was measured at 129 mg/Land is considered
hard.

Table 3-4 Relative Hardness
Description Concentration of CaC0,
Soft 0-60 mg/L
Moderately hard 61-120 mg/L

Hard 121-180 mg/L
Very hard 181-350 mg/L
Saline/Brackish > 350 mg/L

The water hardness impacts the corrosivity of water and it may have negative impacts on lead and
copper levels in delivered water. If water softening is desired in the future, lead and copper testing
should be performed to ensure that water corrosivity concerns do not become an issue.
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3.2.5 Disinfection Byproducts (DBP)

When chlorine is added to drinking water to serve as a disinfectant for various organisms, a residual must
be maintained throughout the distribution system. However, chiorine is a very active substance, and it
reacts with naturally occurring substances to form compounds known as disinfection byproducts (DBPs).
The most common DBPs that develop when chlorine is used for disinfection are trihalomethanes (THMs),
and haloacetic acids (HAAs).

The Stage 2 Disinfectants and Disinfection Byproducts Rule regulates the concentration of disinfectant
chemicals and byproducts that may be present in the distribution system water. These chemical species
are considered primary contaminants, Testing for DBPs is performed annually unless the MCL isexceeded,
in which case a running annual average (RAA) is used for comparison against the MCL. The number of
samples is dependent on system size. Each of the locational running annual average (LRAA) results must
be in compliance.

The concentrations of each of the trihalomethane compounds (trichloromethane,
dibromochloromethane, bromodichloromethane, and tribrcmomethane) are totaled to determine the
total trihalomethanes (TTHM) level. The MCL for TTHM is 0.080 mg/L. The concentrations of each of the
five haloacetic acid compounds {(monochloroacetic acid, dichloroacetic acid, trichloroacetic acid,
bromoacetic acid, and dibromoacetic acid) are totaled to determine the haloacetic acids (HAASs) level.
The MCL for HAAS is 0.060 mgy/L. :

At the time this Water System Plan is being prepared; Estates in in the pracess of installing a manganese
filtration system which uses chlorine as an oxidant and disinfectant. Following installation of the
treatment system , Estates will commence manitoring for disinfection byproducts on an annual basis at
two locations in the distribution system as noted in.the DOH approval letter for Project #22-0805.

3.2.6 Radionuclides

The State considers radionuclides primary contaminants. The MCLs for radionuclides and the latest source
test results are summarized in Table 3-5;

Tahle 3-5 Radionuclides MCLs
e —— State Reporting | Radionuclides
g ) Limit Results *
| i B Leit) (pCi/L) (pCi/L)
Radium-226 3.0 B
‘Combined Radium=226 and Radium-228 5.0 1.00 LT
Gross alpha particle activity (excluding uranium) 15.0 3.0 LT

A: Testing results less than the state reporting limit are entered as LT

The State specifies that the average annual concentration shall not produce an annual dose equivalent to
the total body or any internal organ greater than four millirem/year.

3.2.7 " Volatile Organic Chemicals (VOCs)

The State requires that public water systems sample and evaluate Volatile Organic Chemicals (VOCs). If
there are violations of the MCLs for any constituent, they must be addressed for elimination immediately.
If there are no violations of the MCLs, the purveyor must sample again for VOCs after twelve months. If
no VOCs (excluding THMs} are verified after the initial twelve months of monitoring, purveyors of
community water systems shall monitor each source at least once every thirty-six manths. The VOC MCLs
and latest system test results are summarized in Table 3-6.

Facet

Page 16



Cascadia Water

UW-240151
Exh. MIR-CJL- X

Page 33 of 75

Estates, Inc. — Water System Plan May 2024
Table 3-6 Volatile Organic Chemicals (VOCs) MCLs
- MCL State Reporting Limits VOC Results
g (ug/t) {ug/L) (pg/t)
Vinyl chloride 2.0
Benzene 5.0
Carbon tetrachloride 5.0
1,2-Dichlaroethane 5.0
Trichloroethylene 5.0
para-Dichlorobenzene
1,1-Dichloroethylene 7.0
1,1,1-Trichloroethane 200.0
cis-1,2-Dichloroethylene 7.0
1,2-Dichioropropane 5.0
1,4 Dichlorobenzene 75.0 All VOC State Action Limits | All VOC Results LESS THAN
Ethylbenzene 700 are 0.5 ug/L STATE ACTION LIMIT
Monochlorobenzene 100
o-Dichlorohenzene 600
Styrene 100
Tetrachloroethytene 50 ¢
Toluene 1000.0
trans-1,2-Dichloroethylene 100.0
Xylenes (total) 10,000.0
Chloride(Dichloromethane) 5.00
1,2,4-Trichlorobenzene 70.0
1,1,2-Trichloroethane WH0
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3.2.8 Synthetic Organic Chemicals {SOCs)

The synthetic organic chemical {SOC) MCLs are summarized in Table 3-7.

Table 3-7 Synthetic Organic Chemicals (SOCs) MCLs
o tamT A, MCL State Reporting Limits SOGResults *
(pg/L) (ug/L) 4 Apg/L)

Toxaphene 3.0000 1.000 LT
2,4,5-T¢ 50.0000 0.2000 LT
Benzo[a]pyrene 0.2000 0.0200 0.0400
Dalapon 200.000 1.000 LT
Di(2-ethylhexyl)adipate 400.0000 0.6000 1.3000
Di(2-ethylhexyl)phthalate 6.0000 0.6000 1.3000
Dinoseb 7.0000 0.2000 LT
Diguat * 20.0000 - -
Endothall * 0.1 - -
Endrin 2.000 0.0100 LT
Glyphosate * 0.7 - -
Hexacholorbenzene 1.0000 0.1000 LT
Hexachlorocyclo pentadiene 50.0 0.1000 LT
Oxamyl (Vydate) ** 200.00 - 4.000
Picloram 500.00 0.1000 LT
2,3,7,8-TCDD (Dioxin) * 3x10°® - -

* The DOH has granted complete waivers for dioxin, endothall, glyphosate, and diquat.
** The DOH has granted compiete waiver for these insecticides but latest test resuits are inciuded.
A: Testing results less than the state reporting limit are entered as LT

3.2.9 Seawater Intrusion

Due to the existence of seawater intrusion (SWI1) in many wells located on the shorelines of Washington
State, the possibility of seawater intrusion inta the potable water aquifers must be investigated on a
regular basis. The Design Manual identifies wells at risk for SWI as those wells that are located within %
mile of the shoreline and pump water from a depth below sea Ievel, and within % mile of a groundwater
source with chloride concentrations over 100 mg/L. Department of Ecology may condition water right
permits to provide for reduced pumping rates or may require a water system to abandon sources if
seawater intrusion threatens semior water right permits. Estates’ groundwater wells are located
approximately 1.5 miles away from nearest shoreline. Chioride concentration has consistently measured
less than 5 mg/L. Estates is considered low risk for seawater intrusion. It is recommended that the system
continue testing its well field for chloride to check for any long-term trends in the aquifer.

3.2.10 Source Water Quality
A weithead protectionpian was developed to heip identify items and situations that could possibly pose

a threat to the water quality of the system. A copy of the Wellhead Protection Plan is included in
Appendix I. ‘

The primary contaminant of concern for the water system is manganese, which is a naturally occurring
contaminant common in groundwater sources. Currently Estates is in the process of installing a
manganese oxidation/filtration system with a chemical feed of sodium hypochlorite (NaOC!) as the
oxidant.
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3.2.11 Finished Water Quality

Water quality samples from the distribution system show adequate water quality. Lead and copper
concentrations were measured at iess than 0.001- and 0.02-mg/L respectively, Totai coliform
concentrations are measured monthiy, with the most recent results indicating that coliform is absent.
Where water quality improvements have been identified a capital improvement projecthas been
identified and scheduled for the immediate term. See Chapter 8 for additional information.

3.3 System Description and Analysis

Potential system improvements were determined by analysis of system components, testing, past
studies, review of water system inventories, consultation with the system operator regarding needed
improvements, and longer-term goals for the systems. The distribution systems’ needs by functional
group are summarized in the following sections.

3.3.1 Existing System Configurations

The system is currently supplied by two groundwater wells, The wells are located on Clallam County
Parcel 043004510880, owned by Cascadia Water. The parcel is provided access off of Ridgeview Drive
via an access easement. The two wells function in a lead/lag alternating orientation. Estates has a water
right with a maximum instantaneous withdrawal rate of 500-gpm so both wells can physically and legally
be operated at the same time. The well lot alsocontains a single reservoir that is currentiy under
construction. The reinforced concrete reservoir is 30-feet in diameter and 33-feet tall with an
approximate volume of 174,500-gallons. Well function is controlled by reservoir levels which are relayed
to system controls by a pressure transducer. Pressurization of the distribution system is provided by
booster pumps located in a pumphouse that is situated on the parcel with the wells and reservoir.

Raw water from Well #2 is pumped into the pumphouse where it is dosed with sodium hypochliorite
prior to being conveyed through an ATEC filter system with five (5) filter vessels. Each filter vessel is 30-
inches in diameter and 60-inches tall. The ATEC filter system treats raw water from Well #2 for elevated
levels of manganese prior to being discharged into the storage reservoir. Raw water from Well #1 is

dosed with sedium hypochlorite for disinfection, bypasses filtration, and is conveyed into the storage
SSErvoir.

Treated water from the wells is stored in the 174,500-galion reinforced concrete reservoir. An 8-inch
suction line from the starage reservoir is supplied into the distribution system by four (4) booster
pumps. Each pump is a 15 hp Grundfos LC 20709 pump. System booster pump specifications are
included in Appendix O. System pressures are maintained and pump protection is provided by three (3)
370-gallon pressure tanks (See Appendix O for Pressure Tank specifications). Distribution piping consists
of 2-, 4, and 6-inch water mains. A distribution system map is provided in Appendix T. Figure 3-1
provides a schematic of the system operations from the source wells to the distribution system. The
hydraulic grade line (HGL) of the distribution system is 260-feet based upon the finished floor elevation
of the pumphouse (135 feet).
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3.3.2 Water Rights

Washington State Departmient of Ecology (DOE} issued Ground Water Certificate G2-27484 C (Priority
Date February 14, 1989) to Estates Water Systems, Inc. This water right authorizes an instantaneous
withdrawal of 500-gpm and a maximum annual withdrawal of 240 acre-feet for the Water System. A
copy of the water right is provided in Appendix E. A water rights self-assessment for Estates, Inc. is
provided in Appendix F.

3.3.3 Source

Estates is served by two groundwater wells that are located on Clallam County parcel 043004510880.
This parcel is owned by Cascadia Water and has access from the water system located off Ridgeview
Drive in the southern portion of the service area. DOH requirements for ground water sources specify
that the well shall be located, constructed, and maintained in 2 manner which will ensure the minimum
possibility of contamination, and be so situated and developed as to prevent surface water from
entering the well. To ensure adequate sanitary control in the viginity of the:well, water systems must
control all land within a radius of 100-feet of the well field, except that the systems shall contro! land of
a greater or lesser size or of a different shape than is defined by a 100-foot radius where an evaluation
of geological and hydrological data, well construction details, and other relevant factors indicates that a
control area of different size or shape will assure:adequate sanitary control in the vicinity of the well.
Cascadia Water owns the property which makes up the sanitary control radius. Bacteriological, chemical,
and physical water quality requirements are discussed in Section.3.2 and water quality results are
included in Appendix L.

Well 1 was drilled in 1982 to a final depth of 607-feet to serve as a primary source. The initial pump test
for Well 1 was conducted in November 1982. That test recorded a static water level of 58-feet below the
top of well. It also conducted a stepped pump test with a maximum rate of withdrawal of 201 gpm with

a corresponding drawdown of 17-feet. A copy of the well log and corresponding pump test is included in
Appendix G. :

Well 2 was initially drilled in 197420 a depth of 86-feet with a static water level of 41-feet I-inch. In
1983, Well 2 was deepened to.a depth of 462-feet with a static water level of 57-feet below the top of
well. A stepped pump test.was conducted in May 1983 with a rate of withdrawal of 225 gpm with a
corresponding drawdown of 31-feet. A copy of the well log and corresponding pump test is included in
Appendix G. Additional detailed information regarding each source is summarized in Table 3-8.
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Table 3-8 Source Type, Location, and Use Information
Well 1 Well 4
Source Type Well Well
(Non GWI) (Non GW1)
DOE Tag ACA573 ACA574
Source Location Sec 4 T30N RO4W | Sec 4 T30N RO4W
Purpose af Use Domestic Water Daomestic Water

Supply — Primary

Supply —Primary

Place of Use

See Water Right

See Water Right

Year of Installation 1982 1983
App. Capacity (gpm) 201 225
Ex. Capacity {gpm) / 180 i 180
Pump Size (hp—gpm) | 7.5hp—180gpm | 7.5 hp— 180gpm
Casing Size 6”/4” 8"
Ground Elev. (ft) 135 135
Well Depth (ft) 607 462
Static Water Depth {ft) 58 58
Top of Screen (ft) 157 436
Bottom of Screen (ft) 592 462
Drawdown (ft) 17 31

3.3.3.2 Current Facility Age and Estimate of Future Life Expectancy

Both groundwater sources;are approximately 40-years old. The anticipated useful life of wells will vary
depending on numerous factors. It is recommended that the static water level and pumping water levels
be measured and recorded annually to monitor the status of both the wells and the installed pumps.
The static water levels, pumping rates, and drawdown levels will help to determine timelines and
priorities for replacement.

Depending on the operating conditions of the well pumps (i.e., if the head/flow and cycle times are
within manufacturer recommendations), the well pumps should last through the Phase | planning cycle.
However, as submersible pumps may fail without much warning, it is recommended that documentation
on the installed submersible pumps and adequate reserves be kept on hand to fund and facilitate an
-emergency well pump replacement.

3.3.3.2 Condition and Capacity of Transmission Mains

The transmission mains from groundwater wells to the pumphouse and reservoir are being replaced as
part of the improvements project currently in process. The transmission mains and well site piping
shouldlast through the leng-term planning periad.of this Water System Plan.

3.3.4 Treatment

As part of the improvements project currently being installed at Estates (DOH Project #22-0805), a
manganese (Mn) filter system is being installed to treat raw water from Well 2. The Mn filter system
consists of raw water, from Well 2, being pumped through an ATEC filter system with five (5) filter
vessels. Each filter vessel is 2.5-feet in diameter, has a surface area of 4.9-square feet, and contains 16-
cubic feet of filter media (42-inches). The filter media is a manganese dioxide coated media. The typical
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operating mode, referred to as catalytic oxidation, includes continuous feeding of chlorine to oxidize the
iron, manganese, and any other constituents that have a chlorine demand (e.g., hydrogen sulfide,
ammenia). Additional chlerine {at residual between 0.5tc 1.0 mg/L leaving the filters)is required to
continuously regenerate the media. The system is capable of filtering 200-gpm, which should provide
sufficient capacity for Well 2.

3.3.5 Storage

Water storage is necessary for muitiple reasons. These reasons include an adeguate storage voiume to
meet the daily fluctuations in demand, a sufficient volume to allow adequate runtime for pumps and the
treatment system(s), an emergency reserve in case the supply system should fail, and to provide a large
volume of water for potential firefighting needs.

The water system storage is provided by a 174,500-gallon reservair located on Clallam County parcel
043004510880. This reservoir is part of the improvement project currently being constructed at the
water system. The reservoir is 30-feet in diameter and is 33-feet tall. The reservoir has a base elevation
of 132.75-feet above sea-level.

The system reservoir provides the following storage components:

®  DOperational Storage {0S) — Section 3.4.6.1
u  Equalizing Storage (ES) — Section 3.4.6.2

= Standby Storage (SB) — Section 3.4.6.4

®  Dead Storage (DS) — Section 3.4.6.3

The storage capacity of the system is discussed in subsequent subsections.

3.3.5.1 Current Facility Age and Estimate of Future Life Expectancy

Concrete storage reservoirs that employ the latest construction standards are anticipated to have a
useful lifespan of at least 70-years. The useful lifespan of the reservoir under construction at Estates
should surpass the planning periods of this Water System Plan.

3.3.6 Booster Pumps and Pressure Tanks

The distribution system is pressurized by four (4) booster pumps fed from the 174,500-gallon reservoir.
System pressures are maintained, and pump protection is provided by three (3) 370-gallon pressure
tanks. These pumps and pressure tanks are currently being installed as part of the 2023 improvements
project. Each pumip is a 15 hp Grundfos LC 20709 pump.

The four booster pumps will operate on an alternating lead/lag 1/lag 2/lag 3 configuration where the
starting and lag pumps will alternate with each pump-start. The proposed pressure settings are
summarized in Table 3-9 and pump curves associated with the proposed equipment are included in
Appendix O "
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Table 3-9 Booster Pump Pressure Settings
{4) 15 hp Grundfos LC 20709

On Settings Off Settings
Pump
i Pressure Pump Rate Pressure Pump Rate
Position . :

- psi (ft) - -gpm - - psi (ft) - -gpm -
Lead Pump | 55-psi(127.1) 295 gpm 65-psi (150.2) 190 gpm
lag #1 50-psi {115.5) 327 gpm 60-psi (138.6} 255 gpm
Lag #2 45-psi (104.0) 358 gpm 55-psi (127.1) 295 gpm
Lag #3 40-psi (92.4) 385 gpm 50-psi (115.5) 327 gpm

3.3.6.1 Current Facility Age and Estimate of Future Life Expectancy

The useful lifespan of the new booster pumps system under construction at Estates should surpass the
20-year planning period of this Water System Plan.

3.3.7 Distribution

Mains throughout the systems are tapped for the individual service connections. The following sections
provide additional details on the distribution system.

3.3.7.1 Length, Diameter, and Type of Pipe

A comprehensive inventory of each system, including distribution system piping, is provided in Appendix
0. A summary of the water mains in the distribution system are provided in Table 3-10.

Table 3-10 Distribution System Piping

: i  PVC Pipe Diameter
£ V2inch U 4-inch “ ] 6-inch 8-inch Total
Pipe Length (feet) 2,850 21,600 9,000 400 33,850

e

There are three (3) fire-hydrants located on the system within the Dungeness Estates Subdivision. The
standard pipe diameter for future watermain replacements should be a minimum of 6-inches for looped
portions of the system and 8-inches for dead end mains.

3.3.8 Hydraulic Anatysis of Distribution System

Hydraulic analyses were done for the distribution system using the hydraulic modeling software EPANet,
The model uses the Hazen-Williams equation to estimate head-losses throughout the system. Models
were developed for both the existing system and the system following distribution system
improvements at approximately 2043 in accordance with Section 6.1.4 of the Design Manual. For both
theexisting and future scenario hydrautic models were runfor {1} the system-at PHD and also for {2} the
fire flow demand with MDD.

PHD Scenario:

The PHD scenario models the system at the calculated demands that the systemn is expected to undergo
during normat operation. Per the Design Manual, water systems are required to be capable of providing
the PHD to the system while maintaining a required minimum pressure of 30 psi at all service

connections. For the PHD scenarios, the reservoir levels are set to the bottom of equalizing storage, and
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booster pumps are set at the on pressure for the 1% lag pump at 50 psi (115 feet TDH). This pressure
setting provides a hydraulic grade line of 255-feet.

Fire Flow & MDD Scenario:

For the fire flow scenario model, the distribution system is required to be capable of providing the MDD
with fire flow demand at a hydrant while maintaining a required minimum pressure of 20 psi at all
service connections. For the fire flow scenarios, the reservoir levels are set to the bottom of fire
suppression storage. Booster pumps are set at the on pressure for the 2™ lag pump at 45 psi (104 feet
TDH). This pressure setting provides a hydrautic grade line of 244-feet: Data from each of the scenarios
is provided in Appendix Q. The results are summarized in the subsections below.

3.3.8.1 Existing Distribution System — Peak Hour Demand

For the PHD model, the demands are distributed throughout the system and reservoir levels are set at
the bottom of equalizing storage. In this scenaric, the distribution system has service pressures in excess
of the required minimum of 30-psi. The lowest pressure service connections are lgcated along Bon Jon
View Way (Node 30 in the hydraulic model) with pressures just under 40-psi.

3.3.8.2 Existing Distribution System - Fire Flow & MDD

For the Fire Flow model, the MDD demands-are distributed throughout the system and reservoir levels
are set at the bottom of fire suppression storage. ity this scenario, most of the system has service
pressures in excess of the required minimum of 20-psi. Various portions of the distribution system are
not able to provide the minimum required service pressures when fire flow is applied at the hydrant
located along the 4-inch water main located atthe intersection of Ridge View Drive and Nello Place. This
deficiency in the current system is due ta the undersized 4-inch water main instalted along Ridge View
Drive between Secluded Way and 300-feet west of Percy Lane. There are significant portions af the
existing distribution system that do not have hydrants installed and would not be capabie of providing
fire flow. These portions of the system include the following:

® Lotzgesell Road — This road serves the northern boundary of the system including Five Acre
School'and Dungeness RecreationArea. The headloss in the 4-inch main while providing
residential fire flow (500-pgm}is excessive and causes reduced service pressures throughout the
distribution system.

=  Northwest Corner — Greywolf Road, Maynard Place, and Tyler View Place. The head loss in the 4-
inch-main while providing residential fire flow (500-pgm) is excessive and causes reduced service
pressures throughout the distribution system.

* Eastern Portion of Buckhorn Road — The 4-inch water main along Buckhorn Road would have
excessive head loss while operating at fire flow levels reducing pressures in the area to below
20-psi.

Section 3.3.8.4 and 3.5.5 further discuss future capital improvements to address these system
deficiencies. ~ 4

3.3.8.3 Future Distribution System ~ PHD

The hydraulic model for the distribution system was updated with the distribution system
improvements listed in Chapter 8. in addition, demand was increased to. carrespond to those assaciated
with the capacity of the system. In this scenario, the distribution system has service pressures in excess
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of the required minimum of 30-psi. The lowest pressure service connections are located along Bon Jon
View Way (Node 30 in the hydraulic model) with pressures just under 40-psi.

3.3.8.4 Future Distribution System - Fire Flow & MDD

The distribution system improvements listed in Chapter 8 replaced and increased water main sizing in
multiple portions of the distribution system. The following portions of the system were previously
unable to provide the minimum required fire flow:

®  Ridge View Drive {Between Secluded Way and Pergy Lane}—The 4-inch water main algng Ridge
View Drive is replaced with 8-inch water mains. The increased water main size provides
sufficient capacity to meet system demands.

® Lotzgesell Road — All the watermains along Lotzgesell Road should be replaced with 8-inch water
mains. The eastern end of Lotzgesell Road should be looped around to the water main at
Dungeness Greens Way via Hogback Road. This project would involve the instatiation of
approximately 5,500-feet of watermain but would provide a valuable toop to the distribution
system and additional flow to the northwest portion.

"  Northwest Corner (Greywolf Road, Maynard Place, and Tyler View Place) — The 4-inch water
mains along all roads will need to be increased to 8-inches. In addition, the water main
connecting the eastern portions of Greywolf Road and Maynard Place shouild be repiaced and
connected to the improvements along Lotzgeseii Road.

® Eastern Portion of Buckhorn Road — With the improvements along both Ridge View Drive,
Lotzgesell Road, and a connection of the line from Buckhorn to Lotzgesell, the flow capacity to
this section of the system will be capable of providing 500-gpm while maintaining service
pressures. -

In addition to the above noted areas, the planned capitai improvements increase fire flow capacity
throughout additional portions of the system and future distribution system areas.

3.4 Capacity Analysis

The system capacity was calculated in accordance with the DOH Water System Design Manual (June
2020) using the equations/procedures in Chapter 4: Water System Capacity Analysis.

The capacity calculations are based on the accepted design values as outlined in Chapter 2 for both
Average Daily Demand (ADD) and Maximum Daily Demand (MDD). The capacities were calculated and
expressed in terms of Equivalent Residential Units (ERUS) based on existing system parameters. System
consumption data, including ADD and MDD expressed in terms of galions per day per ERU, were used
throughout the system capacity calculations. The analysis shows that Estates, Inc. has the physical and
legal capacity to serve 654 ERUs, limited by the booster pump capacity.

3.4.1 Water Right Capacity Based on Annuai Volume
The water right for the system allows for an annual withdrawal of 240 acre-feet per year {78,198,912-

gallons). Equation 4-4b in the Design Manual was used to determine the number of ERUs based upon
Average Daily Demand (ADD) and water right:
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Equation 4-4b:

N CD
(ERU 4pp )(365)
2
240 acre-%-ﬁff’% .7.48 fl
N = opd =974 ERUs
365 days/yr - 220 55
Where,

N = ERUs Supported

Va = Annual Volume {gallons/year)

Q. = Annual Volume (gallons/year)

t. = time that the source (Qi) delivers flow in a 24-hour period (minutes)
ERUapp = ADD value per ERU (Section 2.1.4)

ADD was determined to be 220 gpd/ERU (See Section 2.1.4) and the established water right annual
withdrawal volume of 240 ac-ft/yr (See Section 3.3.2) as the annual volume (V.). Therefore, the number
of total ERUs capable of being supported based on ADD and the allowed annual withdrawa! volume
calculates to 974 ERUs.

3.4.2 Water Right Capacity Based on Instantaneous Flow

The water right for Estates allows for an instantaneous pumping rate of 500 gallons per minute.
Equation 4-4a in the WSDOH Design Wanual was used to determine the number of ERUs based upon
Maximum Daily Demand (MDD) and water right:

Equation 4-4a:
Qa)  _ 2a(Qa)(ta)

N = = :
(ERUypp)  (ERUypp)
_ 500 gpm « 1,440 minutes/day -
N = 630 gpd /ERU = 1,143 ERUs
Where:

N = ERUsSupported

Va = Annual Volume (gallons/year)

Qa = Annual Volume (gallons/year)

t. = Annual Volume (gallons/year)

ERUmop = MDD value per ERU (Section2.1.5)

MDD was determingd to be 630 gpd/ERU {Section 2.1.5} and the current water right instantaneous
pumping rate of 500 gallons per minute {See Section 3.3.2) as the annual volume (Vq). Therefore, the
number of total ERUs that can be supported based on MDD and the allowed instantaneous pumping
rate calculates to 1,143 ERUs.
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3.4.3 Source Capacity Based on Maximum Day Demand

The Design Manual Section 4.4.2.7 outlines the evaluation procedure to the number of ERUs that can be
supported based upon source capacity and MDD. The Design Manual provides Equation 4-3for the
evaluation,

Equation 4-3:
Ve  XQ)()

N= =

ERUypp  ERUypp

360 gpm - 1,200 minutes/day
N= 630 gpd /ERU = 686 ERUs
Where:

N=ERUs Supported

Q; = Delivery rate of source (gallons per minute)

ti = Time that the source (Qi) delivers flow in a 24-hour period (minutes)
ERUwmpp = MDD value per ERU (Section 2.1.5)

Section 3.10.4 of the Design Manual recommends against designs based on pumping 24-hours per day
to meet future MIDD. An assumed 20'hours per day of pumping provides afactor of safety and an

increased ability to meet unexpected demands. Therefore, the number of ERUs that can be supported
by the system’s sources is 686 ERUs.

3.4.4 System Capacity Based on Treatment

Equation 4-3 from the WSDOH Design Manual was used to evaluate the allowable ERUs associated with
the treatment capacity and MDD.
Equation 4-3:
N = ZQ(t)
ERYynp

_ (380 gpm)[(24hrs)(60min/hr)]

N 630 gpd /ERU

=869 ERUs

Where:

N = ERUs Supported

Q: = Deliveryrate of source (gallons per minute)

ti = Time that the source (Qi) delivers flow in a 24-hour period {minutes)
ERUwmop = MDD value per ERU (Section2.1.5)

Thedelivery rate of Well 1 (180-gpm) does not require treatment and will bypass the filtration system.
The treatment system for Well 2 has a capacity of 200-gpm which allows for some increase in
production from Well 2. The full delivery rate from the treated sources is the sum of Well 1 and the Mn
treatment facility (200-gpm) 380-gpm thus supporting 869 ERUSs.
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3.4.5 System Capacity Based on Booster Pump Capacity

Booster pumps are needed to meet the system’s peak hour demand and a combination of fire flow and
maximum day demand (MDDj in the distribution systems. Equation 3-1 may be used to determine the
number of ERUs available based on booster pump capacity.

With one of the four booster pumps out of service, the pumps can provide fire flow and MDD at 45-psi
(104-feet TDH) at a rate of 358-gpm per pump (See Table 3-9). The combined capacity of the remaining
three (3) pumps is 1,074-gpm. With a fire flow demand of 500-gpm, the remaining 574-gpm of pumping
rate is available to meet MDD,

Equation 3-1;
1440(Q; — 18)
vl MDD-F
- ¢
[1440(574 — 18)
Nl 80228 § 654 ERUs
1.6
‘Where:

N = Number of ERUs

Qg = Booster Pump Capacity, {gallons/minute)

MDD = Maximum Daily Demand per ERU (gpd/ERU)
F = PHD Coefficient from Table 2-4

C=PHD Coefficient from Table 2-4

With a system MDD of 630 gpd/ERU the three (3) operating pumps are able to support 654 ERUs. A full
set of capacity calculations are included:in Appendix P.

3.4.5.1 Pressure Tanks

The proposed improvements will have three {3} vertically oriented hydropneumatic tanks, each with a
minimum volume of 370-galions. The tanks provide the necessary pump protection for the proposed
booster pumps. Equation 9-1 from the DOH Design Manual was used to determine the minimum pressure
tank volume needed for the system.

Design Manual Eguation 9-1:
R

s (R)(Qp)

(Ne) (V)
Where:
R 4 “15(P; + 14.7)(P, + 14.7)

(P1—P)/ (P, +9.7)

T = Total number of pressure tanks (gallons)
P1 = Pump-Off pressure for water system operation (psi)
Py = Pump-On pressure for water system operation {psi)
N. = Number of pump operating cycles per hour {6 cycles per alternating pump)
Qp = Pump delivery capacity at the midpoint of the selected pressure range {gpm)
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The lead pump for the system has on/off pressure settings of 55-psi and 65-psi. Qs was found to be 255-
gpm at 60-psi. The number of pump cycles per hour, NC, was assumed to be 24 total cycles per hour, or 6
cycles per hour per alternating pump. Using 370-gallon Amtrol WX-455C bladder tanks, the minimum
number of bladder tanks is three. The pressure tanks should have a minimum acceptance volume of 240
gallons which would equate to minimum pump run time of 1 minute. This meets minimum run time
recommendations from the pump manufacturer. Data regarding the proposed pressure tanks are
included in Appendix O.

3.4.6 System Capacity Based on Existing Storage Volumes

Water storage is necessary for muitiple reasons. These reasons include an adequate storage voiume to
meet the daily fluctuations in demand, a sufficient volume to allow adequate runtime for pumps and the
treatment system(s), an emergency reserve in case the supply system should fail, and to provide a large
volume water for potential firefighting needs.

The capacity for the distribution system was analyzed to determine the necessary.storage volumes
associated with the reservoir. A complete set of calculations are included in' Appendix P. The following
storage components were analyzed and reported:

®  Operational Storage (OS) - Section 3.4.6.1

*  Fqualizing Storage {ES}—Section 2.4.6.2

s Standby Storage (S8S) — Section 3.4.6.4

®  Fire Suppression Storage (FSS) — Section 3.4.6.5
u  Dead Storage (DS) — Section 3.4.6.3

Each component of storage for the system is discussed in the following subsections.

3.4.6.1 Operational Storage

Operational storage (OS} is the volume of the reservoir'devoted to supplying the water system while
under normal operating conditions. OS is the height difference between where the well pumps are
turned on and off. OS levels should be set in order to prevent the excess cycling of well pumps. The lead
well pump turns onat a. height of 30.75-feet and turns off at 32.25-feet, providing 1.5-feet of OS.

gallons
foot

The total OS of 7,931-gallons provides a minimum run time of 40-minutes for the wells and treatment
system.

0S = 1.5 foot -(5,287) = 7,931 gallons

3.4.6.2 Equalizing Storage

Equalizing Storage (ES) is defined as the volume of storage needed to supplement the sources when the
peak hourly demand exceeds the total source pumping capacity. Since the PHD exceeds the combined
well pumping capacity for the system ES is required to meet the peak demand period for the water
system. ES is calculated from Equation 7-1 of the Design Manuel:

ES (gallons) = (PHD-Qs) x 150 minutes
ES (gallons) = (475-360) x 150 minutes = 17,226 gallons

Where:

Facet

Page 30



UW-240151
Exh. MIR-CJL- X

Cascadia Water Page 47 of 75
Estates, Inc. — Water System Plan May 2024

PHD = peak hour demand (Section 2.1.6 above);
Qs = well pump capacity,

The required equalizing storage for the Estates water system is 17,226-gallons.

3.4.6.3 Dead Storage

Dead storage (DS) is the portion of the reservoir that is not usable for storage. Dead storage includes the
volume at the top that is needed for installation of the overflow pipe and the offset at the bottom of the
tank that is used for silt accumulation. Approximately 9-inches is provided at the top of the reservoir for
the overfiow pipe (freeboard) and an additionai 6-inches at the bottom of the tank for a silt stop. The
total DS of 1.25-feet is provided in the reservoir for a total of 6,608-ga|lohs. See the “Storage Capacity
Calculations” provided in Appendix P.

3.4.6.4 Standby Storage

Standby Storage (SB} volume is intended to provide continued water supply during abnormal operating
conditions, such as structural, electrical, mechanical, or treatment process failures; or source
contamination (WAC 246-290-420). As noted in the Design Manual, the degree to which SB is
incorporated into reservoir design “is a direct reflection of the consumers’ expectations of water service
during abnormal operating conditions” {Design Manual Section 7.1.1.3).

The Design Manuai recommends SB volume to be greater.than MDD in most systems. However, for
water systems with multiple sources, such as Estates, SB may be reduced if a source is considered to be
continuously available and provides redundancy and resilience for the water system. To satisfy the
requirements of WAC 246-290-420 the DOH recommends.a minimum SB of 200 gallons per day per ERU
{Design Marnwual Section 4.4.3.7). Therefare, the minimum SB valume far Estates is calculated as shown:

SByin = (SB)N) (£7) = (200)(512)(1) = 102,400 gallons

Where: )

SBmin = minimum recommended standby storage {gallons);

SB: = Selected volume of standby storage per consumer expectations (gpd/ERU);
N = Number of system ERUS;

ts = Number of days selected to meet consumer expectations {days),

The minimum standby storage volume for the system to be able to support 512 ERUs at the end of the
20-year planning period would be 102,400 gallons. For 512 ERUs the storage reserveir would exceed this
recommendation with 142,715 gallons available. Equation 4-7 of the Design Manual is provided to
calculate ERUs based on SB.

Design Manual Equation 4-7:

w_ SB ALY 142,715 gal
" SB)@a) (200 gpd/ERU)(1 day)

=713 ERUs

Where:

N = Number of system ERUs based on ERUwpp value;

SB = Total volume of available standby storage (gallons);

SBi = Selected volume of standby storage per consumer expectations (gpd/ERU);
ta = Number of days selected to meet consumer expectations (days},
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The minimum recommended volumes are appropriate for Estates since it has redundant sources that
have backup power supply. Both available sources meet the DOH definition for continuously available
seurces per Section 7.1.2 of the Design-Manual. The available SB of 142,715 for the system can support
713 ERUs.

3.4.6.5 Fire Suppression Storage

Fire Suppression Storage (FSS) level depends on the maximum flow rate and duration which is set by the
iocal fire protection authority who determines a fire flow requirement for water systems. Fire flow
requirements for residential communities in Clallam County are 500 gopm for 45 minutes, ar 22,500
gallons of storage. Per WAC 246-290-235(4) systems may consolidate of nest SB and FSS volumes with
the larger of the two volumes being the minimum available. The available SB volume exceeds the
required FSS of 22,500 gallons so the reservoirs provide adequate FSS. The provided storage volumes

are summarized in Table 3-11 below.

FSS =500 gpm - 45 minutes = 22,500 gallons

3.4.6.6 Storage Summary

The provided storage volumes, assuming the projected number of ERUs atthe end of the 20-year
planning period (512 ERUs), are summarized in Table 3-11.

Table 3-11 Storage Components

i fume [y Height

Component :l_: _;&‘L'“ns} o g (: egt}
Top Dead Storage 3,965 0.75
Operational Storage 7,931 1.5
Equalizing Storage 17,226 3.3
Standby Storage 142,715 27.0

Fire Suppression {nested with.S8) {22,500) {4.25)
Bottom Dead Storage 2,644 0.5
Total 174,481 33.0

3.4.6.7 Water Age and Turnover

Water age may sometimes become a problem in storage reservoirs, especially when the system is not at
its maximum design capacity. The average age of water in the reservoir is calculated based upon annual
average day demand of 220 gpd/ERU and the current number of ERUs on the distribution system. The
storage volume used is the total volume of the reservoir minus the top dead storage and the operational
storage. i

Water A Storage Volume 162,585 gallons 176 d
er = = =1.
T A0 = Y DDyun -ERU . 220 gpm/ERU - 420 ERU e

It is recommended that the complete turnover of water should occur at least every three to five days.
Currently, the water age for the system is 1.68 days, which is below the minimurm three-day
recommendation.
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3.4.7 Summary of System Capacities

An analysis of the system components, water rights and well capacities was performed to determine
which factor provided the system’s connection fimit. The calculations for this are summarized in Tabie
3-12:

Table 3-12 Connection Limiting Factors
Components Limiting Factor c::;:nat:::as
Annual Water Right {V,) V., & ADD 974
Instantanecus Water Right (Qu) Q; & MDD 1,143
Instantaneous Source Production Qs & MDD 686
Booster Pump Capacity Qs & MDD 654
Treatment System Q: & MDD 869
System Storage {SB Volume) 5B Volume 713

The water system was analyzed to estimate the maximum number of ERUs that can be supported by
each relevant system component, and to determine which components limit the system’s capacity. The
current limiting factor for the system is the booster pump capacity and MDD volume at 654 ERUs. It is
anticipated that this ERU capacity will surpass the 20-year planning period for Estates.

3.5 Selection and Justification of Improvement Projects

System needs discussed in this chapter were selected and prioritized based on the categories shown in
Table 3-13: -
Tabie 3-13 Potential Improvements Prioritization Categories

Cateé@-- 1 Desmn Time Frame

Improvement heeded to eliminate a
Emergency health risk or serious physical risk to the Now
system
improvement that shouid be
investigated, initiated, and/or
Immediate completed as soon as possible to Within 1 year
minimize potential risk or to get process
started for future needs
Impraovement that improves capacity,
flow, or redundancy
y Improvement that is not necessary near
Medium Range | term but will improve system enough 2 to 6 years
‘ that it should not be longterm
Improvement that is needed in the

Near Term 1to 2 years

, +
Long Range future 6+ years
BUBEet Providing Non-.cntlcal |mprover_n§nt that can occur Anytlme. b_udget
anytime budget providing providing

The time frames shown in Table 3-13 are for guidance purposes and are subject to change based on
such factors as regulations, emerging system concerns, and availahle financing fram Cascadia Water,
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Based on the analysis of each system and their existing components included in this chapter, potential
system improvements were prioritized based on the categories in Table 3-13 and are summarized in
Table 2-14.

3.5.1 Source Needs

The system currently has sufficient sources and source production to meet the measured and projected
demands of the consumers through the 20-year planning period. However, at the end of the 20-year
period both groundwater sources will be appraximately 60 years oid and planning for replacement of
the sources will likely be necessary at that time.

The system and its operator should incorporate annual monitoring of the system sources into their
standard operations and maintenance. Annually the static water level, pump rates, and corresponding
drawdown should be measured and evaluated to assist in assessing the health of the aquifer and well.

Well pumps will likely need to be in the long-range planning for the system. Replacement well pumps
should be selected to provide a production rate of 200-gpm at the required total dynamic head to pass-
through treatment and into the top of the reservoir.

3.5.2 Treatment Needs

As part of the 2023 system improvements project {DOH Project #22-0805), the system is installing a
manganese oxidation and filtration system. This systemwill treat elevated levels of manganese in Well 2
with a treatment capacity of 200-gpm. This treatment systemhas the capacity to meet the projected
demands of the system through the 20-year planning period.

3.53 -Storage Needs

As part of the 2023 systemiimprovements project {DOH Project #22-0805), the system is installing a
174,500-gallon reinforced concrete reservoir. It is anticipated that the concrete reservoir will have a
useful lifespan of approximately 75-yea|fs. The reservoir has been designed to provide sufficient storage
to supply the physical and legal capacity of the water system. No additional storage needs are
anticipated for the system through the 28-yess planning period.

3.5.4 Booster Pump Needs

As part of the 2023 system improvements project (DOH Project #22-0805), the system is installing a four
(4) booster pumps pressurization system to supply the full distribution system. The booster pump
configuration is detailed in Section 3.3.6. There are not any additional booster pump needs anticipated
for the system through the 20-year planning period outside of standard operations and maintenance for
the new system.

3.5.5 Distribution Needs

The Estates distribution system requires a variety of upgrades to ensure that adequate service levels are
maintained for customers, particularly with regards to fire flow capacity. The northern and
northwestern portions of the distribution system are served by 4-inch water mains which do not have
sufficient capacity to meet MDD and fire flow demand if/when fire hydrants are installed. Future water
main replacements should incorporate a minimum size of 8-inches and prioritize loops in the system.
The following projects should be planned for within the next 20 years.
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® Providing a loop in the system from the east end of Buckhorn Road within the utility/access
easement associated with Nisbet Road. This will provide a valuable loop to Lotzgesell Road in
the immediate te near term for the system.

* Replacement of the 4-inch water main aleng Ridge View Drive from Secluded Way'to
approximately 300-feet west of Percy Lane. This portion of water main, totaling approximately
1,700-feet, should be replaced with 8-inch water mains.

®  When the 4-inch water main along Ridge View Drive is replaced, the water mains associated
with Lone Eagie Lane to Secluded Way should be connected to provide additional reliability to
the system.

" Connecting the watermain at the intersection of Dungeness Greens Way and Hogback Road to
the east end of Lotzgesell Road. This connection should be an 8-inch diameter main totaling
approximately 2,000-feet. This project will provide a vatuable loop to the system using the
newest portion of the distribution system along Dungeness Greens Way.

* Replacement of the 4-inch water main along Lotzgesell Road, totaling approximately 3,400-feet
of pipe. This portion of the distribution system should be increased to 8-inch diameter water
mains to enable fire flow capacity to the northern portion of the system including Five Acre
School and the Dungeness Recreation Area.

" Replacement of the 4-inch water mains along Greywolf Road, Maynard Road, Tyler View Place,
and the associated connecting lines with new 8-inch.water mains. This project would replace
approximately 6,200-feet of distribution main and enable fire flow capacity to the northwest
portion of the service area.

Table 3-14 and Chapter 8 provide additiona! details regarding the budgeting and anticipated timeline for
the water main replacement projects:

3.5.6 Control and Telemetry Needs

As part of the improvements currently under construction at Estates, the new controls will integrate a
supervisory control and data acquisition (SCADA) system that can be monitored from a central location.
The SCADA system allows the operators to more efficlently monitor the many systems located
throughout Clallam and the neighboring counties. The SCADA system provides the functionality to
monitor and adjust well pump run status, booster pump run status, system pressures, treatment system
status, reservoir elevation, source production values, and alarm status.

Cascadia Water is planning to provide security improvements to their individual systems. The security
improvements include site fencing around pumphouses and reservoirs, intrusion alarms on storage
tanks, reservair hatches, and pumphouse doors.

3.5.7 Non-Facility Needs

Cascadia is in the process of installing remote read meters to replace/upgrade existing meters. The
remote read meters would reduce labor costs associated with meter reading and would have the
capability to alert customers of potential leaks on their property. Meter replacement projects will be
prioritized based on the age of existing meters, systems with higher distribution system leakage, ease of
installation and potential labor savings. Source meters will also be routinely replaced scheduled to
ensure accuracy of well production data.
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4 WATER USE EFFICIENCY PROGRAM AND WATER RESOURCE ANALYSIS

4.1 Water Use Efficiency Program

Western Washington even with abundant precipitation does not have an unlimited supply of fresh
potable water as highlighted by recent decisions by the Department of Ecology to close basins in Skagit
and Whatcom counties from allowing new exempt wells and stopping the issuance of new water rights.
The Estates water system is located in Clailam County which experiences approximately 60-inches of
rain per year, although actual precipitation for specific areas can vary depending on the location:within
the county.

These events highlighted the need to establish measures for both short term emergency and long term
systematic per capita water use reduction. Cascadia has consistently encouraged water conservation
through a variety of methods and plans. These follow state legislated guidelings to do as much as
possible to encourage more conservation.

A general mandate has been made by RCW 90.03.005, RCW 90.03.400, RCW 90.54.020 and RCW
90.54.180 for water use efficiencies in Washington State water systems. RCW 43.20.230 makes a specific
directive to DOH to incorporate procedures and guidelines relating to the conservation of water during
the approval procedures of system plans.

Cascadia recognizes that water is a valuable and essential natural resource that needs to be managed
wisely. The main objectives of this water conservation program are:

Increase awareness among water users of the importance of conserving water and of the methods
avaitable to achieve reductions iy their water use. Replacernent of water meters to accurately measure
distribution system water loss. The most recent available WUE reports for the System report a 3-year
annual average DSL 0f 9.1%.

4.1.1 Water Loss Control Action Plan

Cascadia is required to establish a water use reduction'goal as part of its Water Loss Control Action Plan
to address distribution system losses. The action plan to be implemented contains various aspects with
the intent of obtaining accurate data, identifying real losses, and improving system efficiency. The water
systems will implement several water use efficiency measures which are covered in the WLCAP included
in Appendix J.

4.1.1.1 Goals

As part of this Water System Plan, Estates has set a Water Use Efficiency (WUE) goal as part of their
conservation program. The purpose of their conservation program is to further reduce distribution
system leakage and the reduction of the growth adjusted maximum day demand.

The second goal isto reduce the growth adjusted maximum day demand by a minimum of 1.5% within
ten years. Cascadia plans to accomplish this goal by reducing DSL as part of their first goal and as they
further educate customers regarding the resource and methods for conservation.

4.2 Source of Supply Analysis

The Department of Ecology requires water systems to demonstrate serious consideration of all options
prior to issuing new or expanded water rights. The purpose of a source of supply analysis is to evaluate
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opportunities to obtain or optimize the use of existing sources already developed and evaluate other
innovative methods to meet water needs.

A source of supply analysis is required of any system that will be pursuing water rights within 20 years of
approval of their WSP as defined by the water demand forecast. The Estates water systems have
adequate water rights currently and are not projected to require additional rights within the 20-year
planning period. Systems that are not pursuing additional water rights are also encouraged to conduct a
source of supply analysis; however, it is not required. A copy of the system’s Water Right Self-
Assessmient is included in Appendix F.

4.2.1 Enhanced Conservation Measures

As discussed in Section 4.1, Estates will implement water use efficiency measures with the goal of
reducing MDD and DSL system wide.

4,2,2 \Water Rights Changes

As further discussed in Section 4.3, Estates is not projectedto pursue additional' water rights within the
six-year planning period. Therefore, no changes in water rights are foreseen.

4.2.3 Interties

The system has no current interties. Interties may be a cost-effective way of.providing system
redundancy in the event of a line break or source production issues. In the past; Estates has considered
an intertie with the Dungeness Golf Court & Mountain Vista (Water System ID: 20453). The system will
continue to evaluate a potential emergency intertie project that wouldiprovide an alternative water
supply. An intertie with another water purveyor would enly be considered if:

* The water quality meets State/Federal water quality standards, and

* The water chemistry is compatible with the existing water quality of the system, and

®* The hydraulicgrade is consistent with the system's pressures or can feasibly/economically be
boosted as necessary, and

® The system has adequate capacity to support the intertie, and

* Both systems are abie to maintain compliance with their water rights.

4.3 Water Right Evaluation
The following sections summarize the Estates water right evaluation.

43.1 Existing Water Rights

Ground Water Certificate G2-27484 C (Priority Date February 14, 1989) to Estates Water Systems, Inc.
This water right authorizes an instantaneous withdrawal of 500-gpm and a maximum annual withdrawal
of 240 acre-feet for the Water System. A copy of the water right is provided in Appendix E.

4.3.2 Water Right Self-Assessment

The “Water Rights Self-Assessment Form for Water System Plan” provided by the DOH has been
completed for the System is included in Appendix F
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5 SOURCE WATER PROTECTION

5.1 introduction

Protection of the scurce of the water supply is of utmost concern for public water systems.
Groundwater supplies can be susceptible to contamination from surface sources such as underground
storage tanks (UST), pesticides, industrial and commercial activity, accidental spills, and nitrates from
septic systems or leaky sewer pipes. To protect these groundwater resources, The Safe Drinking Water

Act requires ali states to develop a welihead pratection program {(WePj for ail Gmup A pubhc water
systems.

The purpose of this source protection program is to provide the Systemﬁwith a proactive program for
preventing groundwater contamination. Source protection programs in Washington must include:

®  Adelineated Sanitary Controf Area {SCA]J around each source.

* Aninventory of potential contamination sources in the wellhead protection area that could
threaten the aquifer used by the well.

® Documentation showing the water system sent delineation and inventory findings to the
required entities.

*  Contingency plans for providing atternate drinking water sources H contamination does occur,

* Coordination with local emergency responders for appropriate spill or incident response
measures.

5.1.1 Wellhead PFAS Sampling

The DOH requires all Group-A water systems to complete PFAS sampling by December of 2025. The
Water System is scheduled to perform PFAS sampling in 2024. The two groundwater saurces are
completed in relatively deep aquifers, and typically protected by glacial tili or clay confining layers.
These confining layers siow the transport of potential contaminates and allow for their natural
degradation.

5.2 Wellhead Protection Program

Estates will implement a WPP which will incorporate the following:

T Periodic monitoring of the existing wells for any sudden change in water quality.

* Sending informational flyers out to water customers outlining proper storage and use of
common househoid chemicals, yard and lawn fertilizers, pesticides, and herbicides.

*  Posting signs identifying the system source pollution control zones.

* Providing letters to property owners within the capture zones regarding the presence of the
system source wells

The System sources are groundwater wells. The wells’ physical parameters are discussed in Section
3.3.3. The Estates WHPP is attached in Appendix i.
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6 OPERATION AND MAINTENANCE PROGRAM

The Estates Operation and Maintenance Program Manual (O&M Manual) is intended to be used as a
standalone document. A copy of the O&M Manuals shaii be maintained on site at the system as well as
Cascadia offices. The O&M Manual includes pertinent contact information, worksheets, and operational
procedures. The O&M Manual also includes the Water Shortage Plan, Emergency Response Plan, and the
Cross-Connection Control Plan.

6.1.1 ATEC Manganese Filtration System

As part of the current improvements to Estates, a new oxidation and filtration system is being installed
by ATEC Systems to remove iron and manganese. . The Operations & Maintenance Manual for the ATEC
treatment equipment will be kept on file at the pumphouse. The ATEC O&M Manual is a stand-alone
document which is included in this WSP by reference. The manual outlines system characteristics,
standard operating procedures, and troubleshooting of various issues. Various tasks from the manual
are included in Table 6-2.

6.2 Water System Management and Personnel

Cascadia Water hires knowledgeable and certified staff to operate and maintain their owned systems.
Cascadia Water is a wholly owned subsidiary ef NW Natural Water Company, LLC. Cascadia staff consists
of a qualified system manager, certified operators, and maintenance staff. These staff are responsible for
the day-to-day operation and maintenance of Cascadia’s water systems.

6.3 Operator Certification

The duties of certified waterworks operators are defined in WAC 246-292. Table 6-1 lists the titles and
certifications for positions in Cascadia’s staff that maintain Estates. Staff should continually maintain
certifications through continuing education as required:by each certification.

Table 6-1 Water System Staff Certifications
Operator " position Certifications
Culley Lehman General Manager WDM 2
Adam Lehman System Operator CCS, WDM 3, WDS, WTPO 1
| Dale Metzger System Operator WDM 2 - S

6.4 Routine Operating Procedures and Preventative Maintenance

Periodic maintenance of all components of the Water System is necessary to ensure continuous,
uninterrupted service. General maintenance of many items may include checking set-points, security
items, and screens, painting exposed surfaces, lubricating moving parts, cleaning, rebuilding, and
assessing overalt opération for major repairs or replacement. Such maintenance should at minimum
inctude the tasks outlined in Table 6-2.
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Table 6-2 Drinking Water Operations & Maintenance (O8M) Schedule
Daily

Pump Houses ﬂﬁ' ;

® Record production and source meter readings (actual and digital)

® Record pump hours, calculate daily run times for booster and well pumps

= Check chiorine {NaOCl) drums levels. Rebatch as needed

adjustments as needed

= Chlorine Residuals (total and free) from 2 different locations in the system, record, and make CL;

®  Visual premises check - correct or report any problems

and number of cycles per hour

* Hydrppneumatic Tanks; Monitor Pressure fluctuation durifig 3 cycle {cut-in cut-out pressures)

®  Hydropneumatic Tanks: Monitor air to water ratio

Reservoirs

®=  Record reservoir levels

®  Pressure checks {incoming system, outgoing system, pressure tanks)

® Verify reservoir level(s) on tank matchlevel at pump house

® Visual premises check — correct or report any problems

Treatment & System Controls ‘ T

®* {ron and Manganese Filter System: Monitor Pressure drop across the system with gauges
upstream and downstream of the contact tank and at the system discharge. Backwash as
necessary if pressure drop is outside recommended range

= ATEC filter system: Check the HMI screen to monitbr treatment systems and chlorination
residuals leaving ATEC filter system. ‘

= Visual premises check — carrect or--re‘p_art any 'probléms

———
Weekly

®  QOperate ali pumps manually

= Pump facilities should be visually checked at teast weekly.

® Visual inspection of well heads — correct or report problems

& Generator ~ check fuel levels (fill as needed)

= Generator — check and record houts

= Generator —verify auto test is operating properly
T

= Perimeter check — correct or report problems
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Monthly

General System QRM

= Well water level and chloride measurement for each source

* Bacteria Testing: 1 sample required per month. See Coliform Monitoring Plan
® Chlorination Report (due to WSDOH the 10th of each month)

= Sistic and pumping level measurements

=  Flow/production calculations

" Temperature and pH samples from individual wells and reservoir

® Hydropneumatic Tanks: Check water or air leakage of tanks associated pipes and fittings
= il
Every Two
®  Shut off/on services with delinquent & unresolved bills

Quarterly

éﬁl\i

__A

Pump Houses

® Lab testing for monitoring Manganese.

* All Valves: Open and close the valves to make sure they are not seized.

® Booster Pumps: Check the integrity of the pump's foundationand check the hold down bolts for
tightness.

* BoesterPumps: Conduct a motor inspection: Clean? Grease free of dirt? Blockage? Ohmimeter
periodically to see if winding insulation is OK.

®  Hydropneumatic Tanks: Check toinpressor intake air filters

»  Hydropneumatic Tanks: Monitor the condition of the tank support and ensure tanks are firmly
mounted to the floor.

General System 0&M 2

®*  Water main flushing (see Flushing Plan)

= Source meteriesting, maintenance, and calibration

* Water Use Efficiency — review production and consumption data to identify presence of any leaks

»  Hydropneumatic Tanks: Tanks should be checked to ensure the pre-charge pressure is properly
maintained. !
® By January 31 and April 30" of each year: submit the year’s chloride and conductivity chemical
“— analysis resultsto DOE fper Water Right Provisions}
= By lanuary 31" and April 30" of each year: submit the year's depth ta static water level
measurements to DOE [per Water Right Provisions)

Annually

General System O&M

® Cross-tonnection control — Verify high/medium risk customers have submitted test reports for
backflow devices
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® Hydropneumatic Tanks: Check whether there is sediment in the tanks

*  Water Use Efficiency {due July 1)

®  Consumer Confidence Report {due July 1)

®  Operator Continuing Education

* All electrical contacts in the pump control systems should be tightened once ayear.

* Blow-off inspection and exercising

"  Fire hydrant inspection and exercising {performed by Fire Department)

= Backflow prevention device inspection

* Line valve inspection and exercising

= Chlorine Contact Tank: Backwash and Rinse Chlorine Contact Tank

® lron and Manganese Filters: Backwash and Rinse Filter

Every 3 v@ !

" Reservoir inspection and cleaning by underwater divers

®  Air valve inspections {air release, air/vacuum, and combination air valves)

" Large customer meter testing and replacement

® Water Quality Monitoring as required by WSDOH

*  Cross-Connection Comtred {CCCY— identify ew risk custormers; require CCC installation of devices
according to CCC plan:

= Meter Reads

* Meter Installation / Testing / replacement (as needed)

*  Meter box maintenance ~F—
»  leak checks/ﬂetection. Maintain record of leaks

® System leak repair / pair / service line replacement

" - Repair supply ordering

% Fire hydrant maintenance

* As-Built records should be kept on each water line in the system

| ® Pumps and motors should be inspected and maintained in accordance with the manufacturer's
recommendations

® Lawn maintenance and weed trimming of facilities, near hydrants, etc.

*  Respond / troubleshoot customer complaints

Treatment &System Controls

® Chlorineinjection pumps: Need to be manually adjusted and consistent with the flow rate
setpoint established for raw water pumps system.
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As Triggered

= Emergency Shutdown
Trigger: Emergency conditions (fire, ieak, etc.)
Action: Activate local emergency shutdown buttons. Notify the owner/general manager.

= Respond to fault conditions and shutdown notifications.

Trigger: PLC sends text message and email notifications for fault conditions and shutdewns
Action: Respond to notification by investigating conditions at the Water System

= Replace Hydiopneumatic Tank butyl rubber bladder.

Trigger: Bladder failure, such as due to abnormal pressure drop

Action: Investigate issue and potentially replace butyl rubber bladder

if the Water System has received approval of a comprehensive plan or abbreviated water system plan by
the DOH and has submitted and received approval of standard construction specifications, then detailed
plans and specifications for distribution mains need not be submitted individuaily for approval. If such
approval is obtained, only alterations to the plan need be submitted to the DOH.

The DOH also requires bacteriological samples to be taken and that chemical analyses of Estates’ supply
sources be made often enough to assure compliance. Water quality requirements are listed in detail in
Section 3.2. It's good practice to have paper cards on file or an electronic database with information that
includes the type of meter and its serial number, date of installation, and maintenance performed. In
addition, operators have found that a service record for each: resident is valuable for maintaining a
complete system record. This record can be valuable when attempting to.repair or locate service lines or
when attempting to see if breakage or leaks follow a pattern,

6.5 Water Quality Sampling Procedures & Program

The Water Quality Monitoring requirements are set forth in WAC 246-290-300 and were discussed in
Chapter 3 of this plan. The regulations cover sampling frequencies for bacteriological, inorganic chemical
and organic chemical samples as well as radionuclides, volatile organic compounds (VOC), and secondary
chemical and physical contaminants.

Samples must be analyzed inlaboratories approved by the DOH. A minimum of one bacteriological sample
per month.is required. For the groundwater well field, one inorganic chemical sample is required every
three years. Currently, Estates has an established waiver for 10C samples to be taken every nine years.
Organic and YOC samples are necessary only when required by the DOH. The Water System organic
sampling has an estabiished waiver for.every three and six years, while VOC testing has a waiver for every
six years. Radionuclides must be sampled during four consecutive quarters, once every six years. Sampling
for secondary chemical and physical contaminants must occur once every three years. Table 3-1 provides
a description of required samples and frequency.

The MLL’s for the various substances are listed in Section 3.2. if these levels are exceeded at any time,
the procedures in Section 6.5.1 must be followed. (These procedures are described in more detail in the
State Board of Heaith Drinking Water Reguiations).

6.5.1 Bacteriological Detection Procedures

Coliform treatment Level 1 technique is triggered when the Water System has two or more total coliform-
positive samples in the same month. The Level 1 technique is also triggered if the Water System fails to
take every required repeat sample after any single total coliform-positive reutine sample. The
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notifications required by the Water System vary depending on the type of violation that occurs. Table 6-3
outlines the testing resuits, repeat sample results and the type of violation associated with each scenario:

Table 6-3 Coliform & E.coli Detection Response Procedures
R >
autine Routine A S
m TR on
sample 1 Sample 2 Repeat Samples v cf:;gtblati
Coliform Detected No Detection No Detections No Violation

No E.colifFecal

Coliform Detected
No E.coli/Fecal

Coliform Detected
No E.coli/Fecal

No Detections

Non-Acuté Violation

Coliform Detected
No E.coli/Fecal

No Detection

Coliform Detected

Non-Acute Violation

Coliform-Detected
No E.coli/Fecal

No Detection

Coliform Detected
E.colifFecal Detected

Acute Viotation

Coliform Detected
E.coli/Fecal Detected

No Detection

No Detections

No Violation &

Coliform Detected
£.coli/Fecal Detected

No Detection

Coliform or E.colif Fecal
Detected

Acute Violation

Coliform Detected
E.coli/Fecal Detected

Coliform Detacted
E.coli/Fecal Detected

No Datections

Non-Acute Violation

A. Each detection will require 3 repeat samples taken as noted in the Water.System’s Coliform Meonitoring Plan
B. Although not considered a violation, The WSDOH should be contacted following routine results.

A non-acute violation requires public notification as soon as is practical but must be performed within 30
days. The WSDOH must be notified; and certification forms submitted within 10 days. For an acute
violation, the public must be notified within 24 hourswith a boil water advisory. The DOH must be notified,
and certification forms submitted within 10 days.

6.5.2 Organic Compound Detection Procedures

The procedures to comply with the DOH requirements in the event of a MCL exceedance for an Inorganic
Chemical (1O0C), Volatile Organic Chemical (VOC), or Synthetic Organic Chemicai {s0OC) detection are
outlined in the steps below.

ik The WSDOH must be notified, and the testing frequency is increased to a quarterly interval.

2.(A) ifthe running annual average is iess than the MCL there isn't considered to be a violation and
the system should continue testing as instructed by the WSDOH.

2.(B) If the running:annual average is greater than the MCL the vioiation must be reported to the
WSDOH within 48-hours.

3. Following notification of the violation, the WSDOH determines if the violation poses an acute
health risk.

4.{A] If the violation is determined to be an acute health risk by the WSDOH the Water System must
notify the public within 24-hours with a Tier 1 Public Notice {Notice to the public via
publication and TV).

4.(B) If the violation is determined not to be an acute health risk by the WSDOH the Water System
must notify the public within 30-days with a Tier 2 Public Notice (Newspaper notice, or
miaiting).

CH Following the violation, the Water System wiil take actions as directed by the WSDOH.
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Nitrates and Nitrates are subject to a separate process by the DOH as noted in Section 6.5.3. Currently the
Water System has varied waivers for testing parameters as detailed in Table 3-1. The following steps
showuld be taken in the event of an MCL exceedance for either 10C or VOC,

6.5.3 Organic Compound Detection Procedures

Nitrate and nitrite are classified as inorganic canstituents but are subject to a separate process from other
1OCs. The responses to an MCL violation are outlined in WAC 246-290-320 (3)(b). If the nitrate or nitrite
WICL is exceeded, a confirmation sample is required. in the case of any nitratefnitrite MCL exceedance the
WSDOH should be notified of the violation. Compliance actions wiil then be based on the average of the
routine and confirmation samples. Quarterly monitoring would be required if the average result is greater
than 5.0 mg/L. The Water System will follow any subsequent actions in accordance with guidance from
the WSDOH.

6.5.4 Radionuclide Detection Procedures

The Water System has a waiver to test for radionuclides every 6-years for the established well field (503).
Pursuant to 40 CFR 141.26, any MCL violation must be reported to the WSDOH. The Water System will
provide public notice in accordance with the WSDOH standards and the WSDOH will be notified if there
are any Radionuclide Detections over the MCL.

6.5.5 Pressure Loss in Distribution System

When disruptions to the distribution system occur which lead to pressure-loss, the following procedures

will be followed:

a. |nvestigation of the cause for pressure loss: The primary cause of pressure loss in the
distribution system,is due to breaks in water mains. Other potential causes include the failure
of the distribution system pump or inadeguate water levels at the reservoir.

b. Repair the failed system: Once the cause of pressure loss is identified the system should be

repaired to restore pressurization in the system.

Identify Impacted Customers.

d. Contacttmpacted Customers: Service commections impacted by the pressure foss event will
be notified.

e. Contact the DOH: In the case of a significant loss of pressure to the distribution system, the
DOH will be notified. Coordinating with the DOH, the Water System will determine the
necessary advisories and testing procedures for the event.

f. Collect Samples: After normal aperating pressures have been restored the Water System will
callect bacterialogical samples to determine which maintenance procedures should be
followed regarding tlushing of the system, disinfection, and repeat sampling.

g. Notify Customers: Once resolved, customers will be notified that drinking water is safe for
use.

o

Cascadia Water operator will follow the protocols found in Table 6-4 in assessing proper procedures
during water main'break events.
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Table 6-4 Water Main Break Response Procedures
i it i v |

Pressure
During Break

Positive pressure
maintained during
break

Positive pressure
maintained during
break

Loss of pressure at
break site or limited
water system
depressurization
elsewhere

Loss of pressure at
break site and
depressurization
elsewhere in the
system

Positive pressure

Positive pressure
maintained at break
site until pipe exposed
& trench dewatered.

Loss of pressure at the
while the pipe is buried

Loss of pressure at
break site while the

p e is sti .
_ressure . maintained during | Shutdown limited to orsubmerged / Or no |pipe is still buried or
During Repair o . s ) . | pressure loss at break | submerged and/or
repair immediate valved off | * .
) site, but pressure loss widespread
area. Noloss of | ) . , . o
.| elsewhere insystem. | depressurization.
pressure elsewhere in
system.
c°"t?RTs':at'°" Unlikely Limited Possibility | Significant Possibility | Likely or Certain
BoNaTSe No No Yes Yes
Advisory
c°"f°fm No No Yes Yes
Sampling

6.6 Coliform Monitoring Program

Group A public water systems are required to develop a written coliform monitoring plan and to collect
samples according to that plan. The plan consists of a map of sampling locations and a description of
sampling procedures. The DOH has put together two manuals; “Preparation of a Coliform Monitoring
Plan” and “Coliform Monitoring.” These manuals provide guidance for preparation of a coliform
monitoring plan and the required frequency of sample collection. The samples must be received and
analyzed by a laboratory within 30 hours from the time collected. When any sample results in a coliform
presence, a “set” of repeat samples must be collected within 24 hours of notification. For the system that
collects one routine sample per month, three repeat samples are required. The following procedure
should be followed in collecting the three repeat samples:

* Collect thefirst “repeat” sample from the same location as the previous coliform presence sample
was taken.

* Collect a second “repeat” sample at a site within five service connections in either direction down
the distribution pipeline from the previously mentioned coliform presence location.

& Collect a third “repeat” sample from a site within five service connections down the distribution
pipeline in the opposite direction (starting from the first repeat sample location).

6.7

The ability of the Water System to sustain operations during emergency events and/or respond to
emergency situations is important. The goal is to quickly react to emergency conditions, adjust the system
to maintain safe and adequate service to the greatest extent feasible, and to return the system to enti rety
normafl operations as rapidiy as possibie. Depending upon the nature and severity of an emergency event,
certain components of the system are going to be more vulnerable and subject to failure than others. This

Emergency Program
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plan addresses the operation of Estates under such conditions. The Water System must also be prepared
to notify the potentially affected public if an emergency arises. Depending upon the urgency, the affected
public may be notified through any of one-or a-cembination of metheds such as the following:

" Posted notices at publicly visible locations.

* Public notices in newspapers circulating in the local vicinity.

= Announcements over local radio and television stations.

= Police loudspeaker - roaming system.

®*  Door-to-door delivery of announcerments and personat contact.
&= E-mail to community residents.

All announcements should inform the public what situation has occurred, what intermediate measures
must be taken by them (i.e., conservation methods, where to go for water, or what to do with their water
prior to consumption) and when they can expect to see the system return to normal operation.

If there is an outage over 24-hours in duration notify the Southwest Drinking Water Operations Office of
the DOH. in case of emergency the DOH may order Estates to provide notification by newspaper and to
radio and television stations where such notice is required to protect public health. The Water System
shall keep detailed and complete records of all public notification occurrences to document compliance
with this section.

Table 6-5 Emergency Contact List

Emergency Contact e . nformation. >
Culley Lehman, Manager
_Cascadia Water, LLC . A — _JE
Buried Cable Locations 1-800-424-5555
Office: 360-331-4131 ext. 203
Cell: 360-914-0682

Cell: 360-661-7781

Jeff Tasoff, PE

DOH After Hours Hotline 1-877-481-4901
DQE Spill Response - 1-800-424-8802
Llaliam County Public Health 360-417-Z274
Fire/Police/Medicai Emergencies 911

6.8  Cross-Connection Control Program

Estates has developed a cross-connection control program as required under WAC 246-290-100 and
outlined under WAC 246-290-490. A copy of the Cross-Connection Control Program is inciuded in
Appendix C. )

The system’s responsibility for cross-connection control shall begin with its water supply sources,
including storage, distribution facilities, and end at the point of delivery to each customer's water system,
which.is the water meter. The plan for Estates is outlined below. The rules and regulations are provided
in the tariff for Cascadia are included in the Appendix of the Cascadia Water — Water System Plan Part A.
In general, the tariff outiine requirements for cross-connection control. Cascadia Water is in the process
of surveying consumers and the Water System to determine the potential cross-connection devices
currently connected to the system. This process should be completed by the end of 2025 for the system.

6.8.1 Pracedures for Hazard Evaluations

As a condition of new connections to the water system, an initial evaluation to assess the degree of cross-
connection hazard posed by the consumer's premises to the distribution system shall be conducted by
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Cascadia. Cascadia shall determine the method of backflow protection required, if any. The required
method of backflow protection shall be installed and a satisfactory test result by a qualified backflow
assembly tester shall be-provided by the consumer to Cascadia before water service is provided.

As a condition of continued water service, annual evaluation should be conducted on existing connections
with water use characteristics that pose potential hazardous cross-connection conditions to the Estates
distribution system. These potential uses can include, but are not limited to:

= Outdoor pools

®= livestock storage

= Sprinkler systems

" Premises with heat exchangers and/or solar potable hot water systems
" Premises with fire systems using chemicals.

As a condition of continued water service, the system will evaluate connections that have had a potential
change in use. ’

6.8.2 Eliminating or Controlling Cross-Connections

When cross-connections cannot be eliminated they shall be controlled by installation of approved
backflow prevention devices commensurate with the degree of hazard.

The Estates Cross-Connection Control Program shall consist of premises jsolation at or near the service
connection or an alternative ocation acceptabie to the Water System, between the service connection
and the first point of any hazard. The Water System shall ensure that an approved reduced pressure
backflow assembly (or reduced pressure detector assembly) is installed. for all premises posing a high
degree of cross-connection hazard, including those listed in Section 6.8.1.

Ata minimum, the system shall require a double check valve assembly {or double check detector assembly)
installed in accordance with WAC 51-46-0603 of the Unified Plumbing Code for premises posing a low
degree of cross-connection hazards.

Cascadia prohibits interconnection of any private water supply with the Water System’s distribution
system. Cascadia poticy requires that the owner of a property or any person residing theresn receiving
water service from Estates shail not connect, directly or indirectly, the water service line, or any part of
the plumbing of such structure receiving water service from Estates.

6.8.3 Backflow Preventer Inspection, Testing, and Repairs

- Al backflow prevention assemblies are subject to annual inspection and testing by a DOH certified
backflow assembly tester. '

As a condition of continued water service, customers shall make their premises, to which water is
supplied, accessible to a state certified backflow assembly tester for inspection and testing annually to
determine whether backflow prevention assemblies are properly installed, maintained and are
operational. Estates.may deny or discontinue water service to any customer failing to cooperate in the
installation;, inspection, testing, maintenance, or repair of approved backflow prevention devices pursuant
to WAC 246-290-490.

The system will promptly notify property owners with known potential cross-connections. The system
shall also notify on an annual basis all customers with approved backflow prevention devices of the need
for an annuat inspection.
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6.8.4 Quality Assurance Program

Cascadia Water shall require backflow prevention assemblies to be models included on the current list of
bacikfiow prevention assembiies approved for use in Washington State. Existing backfiow prevention
assembilies instalied on the system not on the current list of backflow prevention assembiies approved for
use in Washington State may be allowed by the Water System if the following applies:

® The backflow prevention assembly was included on the list of backflow prevention assemblies
approved for use in Washington State and/or Uniform Building Code list of approved backflow
prevention assemblies at the time of installation;

®* The backflow prevention assembly has been properly maintained::

* The backflow prevention assembly is commensurate with Cascadia’s assessed degree of hazard
as determined by Cascadia in its sole discretion; and

® The backflow prevention assembly has been inspected and tested annually and has successfully
passed the annual tests,

Cascadia requires that an unlisted backflow prevention assembly be replaced by an approved assembly
commensurate with the degree of hazard, when the unlisted assembly:

" |s moved; or
* Cannot be repaired using spare parts from the original manufacturer.

6.8.5 Responding to Backflow Incidents

In the case of a backflow incident in the Water System’s distribution system, the water system operator
shall notify Cascadia Water and the local DOH as soon as possible, but no later than the end of the next
business day, when a hackflow incident is known ta have:

" Contaminated Cascadia’s public water system.
®  Occurred within the premises of a customer setved by Estates.

6.9 Record Keeping and Reporting

Record keeping and reporting requirements are giver i WAC 246-290-480 for alt public water systems.
Alt files are retained at the offices of Cascadia Water. Customer complaints are maintained by Cascadia
and are brought to the monthly meetings of the elected water boards for review.

6.10 Summary of O&M Deficiencies

Lascadia continually strives to-improve O&M procedures for the Water System. There are no specific
improvements planned that need'to be addressed at this time.
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7  DISTRIBUTION FACILITIES DESIGN AND CONSTRUCTION STANDARDS

7.1 Technical Specifications and Design Standards

Cascadia has created technical specifications and standard details which are included in the Part A
Water System Plan for Cascadia Water.
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8 IMPROVEMENT PROGRAM

The purpose of this chapter is to incorporate the needs of the distribution system, as identified in
previous chapters, into an improvement program. The Capital improvement Plan {CIP) presented in this
chapter has been developed in accordance with the requirements identified in WAC 246-290-100.

The development of a comprehensive plan and improvement program provides orderly maintenance
and improvement to the system. Population and water demand forecasts and existing system analyses,
discussed in previous chapters, were used to formulate the following CIP. Each water systems’ design
criteria were included in the formation of the pian.

The distribution system piping was also reviewed with a hydraulic analysis to'determine the necessity of
replacing older water mains and providing sufficient fire flow capacity: Considerations included materiai
condition, size, and capacity. The following sections summarize Estate’s CIP which is organized in two
basic elements: 1} Prioritizing Improvement Projects, and 2} Improvement Schedule.

Planning Phase 1 {6 years; 2020 - 2026) L

It is anticipated that the system will serve approximately 443 ERUs by the end of 2029. Based on the
capacity analysis detailed in Section 3.4, the system’s current infrastructure appears adequate to meet
the anticipated growth outside of the desire to improve fire flow capacity to various portions of the
system. Following the immediate replacement projects under way, the System will prioritize tooping
portions of their distribution system and replacing and/or extending existing watermains.

Planning Phase 2 (20-year horizon; 2026 - 2040)

It is anticipated that the System will potentially serve 512 ERUs connections over the next 20-year
planning period. During this phase, replacing/upgrading the distribution system is anticipated to
continue to ke a priority. Due to the farge costs associated with water main replacement it is impartant
to initiate the financial plans in Phase 1 that will enable these projects to be completed during Phase 2.
Other capital projects will consist of maintenance, repair, and repiacement of the existing facilities,
providing treatment, and fire flow needs. The owners should be aware of those future needs to ensure
that sufficient funding is available to address necessary repairs/replacements to aging infrastructure
that are needediin future phases,

Planning Phase 3 (20+ years, 2040 and beyond)

As indicated above, build-out for many of the water systems is estimated to occur during Phase 2. As the
systems continue to grow in Phase 3, the primary challenge may be developing additional sources of
supply. In Phase 3, replacement/upgrade of the remaining distribution system is anticipated.

8.1 Prioritizing Projects

A three-step process was used to develop the Cascadia CIP. These steps are identification of potential
system improvements, evaluation of the alternatives, and selection of alternatives. Potential system
improvements/needs are identified in Section 3.5 and summarized in Table 3-14. This Section
summarizes projects addressing the potential system improvements/needs, evaluation of the
improvements alternatives, and selection of improvements.

8.2 Identification of System Improvements Projects

Section 3.5 identifies the potential system needs categorized by each system functional group (or
component). Each aspect of the water system was analyzed, and a draft fist of potentiai improvements
was developed to address existing or anticipated system deficiencies. When applicable, alternative
improvements were developed for each deficiency. The alternatives were determined in consideration
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of meeting DOH and specific water system standards, improving reliability of the water system, and
minimizing capital and operating costs. The following sections summarize potential improvement
projects addressing the needs in each of the system functional EFQUPS,

8.2.1 Source

Currently Estates is installing improvements to their sources which include new source meters,
emergency generator installation, and pumphouse piping. It is anticipated that these improvements will
meet the needs of the system through the fong-term planning period of this water system pian.

Wells shouid be analyzed to determine their efficacy compared to when the weli was originally instailed
and tested. If a well’s performance is diminishing, then rehabilitation orreplacement will be considered.
This analysis should include a yearly test to determine static and dynamic water levels. Further
information is included in the Operations and Maintenance Program outlined in Chapter 6.

8.2.2 Treatment

As part of the current improvement project underway at Estates (DOH Project #22-0805), the system is
installing a manganese (Mn) filter system to treat raw water from Well 2. The system is capable of
filtering 200-gpm, which should provide sufficient capacity for Well 2. It is anticipated that these
improvements will eet the needs of the system through the iong-term planning period of this water
system plan.

8.2.3 Storage

The current improvements project replaces the two buried reservoirs with an above ground reservoir
totaling 158,000 gallons. This project will address the significant findings identified in the latest sanitary
survey provided on 1/12/2022 (See Appendix C} which noted leaking and structural deficiencies in the
old reservoirs. The new above ground reservoir has been sized to meet system needs through the long-
term planning period of this water system plan. "

8.2.4 Distribution

The water system has portions of the distribution System piping that are aging and will need replacing.
in addition, there are portions of the system that do not provide adequate fiow to meet residential fire
demands for Clallam County. The waterline replacement project will include upsizing to meet fire flow
requirements.and current code requirements. As-built drawings should be created or updated to show
existing and new piping installations. Watermain replacements will be an ongoing improvement over
several years. Specifics of various water main improvement projects are listed below and are identified
with a number {i.e. D1). Figure 8-1 identifies the location and the assumed extents of the proposed
improvements which are called out by their corresponding project number.
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Figure 8-1 Estates inc. Retail Service Areas

D1: Lone Eagle Lane & Séﬁfudéd' Way Loop — Current Planning Period

The water main along Ridge View Drive does not continue along Lone Eagle Lane and Dungeness Greens
Way. Those roads are served b\,fa line off of Nicole Place and an easement to Secluded Way. Providing a
connection between the water main runnhing up Lone Eagle Lane and Secluded ‘Way will provide
additional reliability to various portions of the distribution system.

D2: Nisbet Road Loop —Current Planning Period

The water main along Buckhorn Road extends to serve the residences along Buds Way. This water main
should be continued upto-connect with the water mainin Lotzgesell Road. This will provide an
additional loop to the northern end of the distribution system, provide better circulation down
Lotzgesell Road and provide additional flow until future projects are able to be implemented. This
project will total approximately 950-feet of 6-inch water main installation.
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D3: Ridge View Drive 4-Inch Water Main Replacement — Current Planning Period

As noted in Chapter 3, various portions of the distribution system are unable to provide the residential
fire fiow due to inadequate water main sizing in portions of the distribution system. Currently, the fire
hydrant iocated at the intersection of Ridge View Drive and Josephine Piace is served by the 4-inch
water main along Ridge View Drive which is unable to provide sufficient fire flow capacity. The 4-
inchsection of water main along Ridge View Drive from Secluded Way to approximately 300-feet west of
Percy Lane should be replaced with an 8” water main connecting into the newer water main along Lone
Eagle Lane. This portion of water main replacement totals approximately 1,700-feet.

D4: Distribution System Loop from Dungeness Greens Way and Lotzqeseli Road — Current Planning Period

The northern portion of the distribution system has limited capacity to provide residential fire flow
requirements in accordance with Clallam County standards. There are various routes that could be
pursued to intrease flow to this portion of the systemn. Depending en consumer demands and future
expansion within the service area the likely route would be to extend the 8-inch water main from the
intersection of Dungeness Greens Way and Hogback Road to the east end of Lotzgeseli Road. This
cannection should be an 8-inch diameter main totaling approximately 2,000-feet. This project will
provide a valuable loop to the system using the newest portion of the distribution system along
Dungeness Greens Way.

D5: Lotzgesell Road Water Main Replacement = Current Pianning Period

As noted above, the northern portion of the distribution haswater main sizes that limit fire flow
capacity. Following the completion of the loop noted in project D3 (along Hogback Road), the 4- inch
water main along Lotzgesell Road should be replaced with.an 8-inch diameter water main. This project
would totat approximately 3,400-feet of pipe. This portion of the distribution system will {combired with
Project D2 and D3} enabie fire fiow capacity to the northern portion of the system including Five Acre
School and the Dungeness Recreation Area.

Dé6: Lotzgesell Road Water Main Replacement — Current Planning Period

With the completion of projects D2 through D4, the polential te bring fire flow capacity to the
residences in the northwest portion of the service area becomes possible. Once again, there are various
routes that could be usedto extend capacity depending on the extent and budget available. If the
maximum number of residences would want to be served, the water mains along Greywolf Road,
Maynard Road, Tyler View Place, and the associated connecting lines will need to be replaced with new
8-inch water mains. This project would replace approximately 6,200-feet of distribution main and enable
fire flow capacity to the.northwest portion of the service area.

Meter Replacement — Current Planning Period

A system wide replacement of existing service meters with remote read meters is recommended to
ensure accurate consumption data, decrease labor costs, provide real time tracking of consumption, and
the ability to spot leaks and system probiems. The impiementation of this improvement project is
currently underway. The goal would be to replace all system meters. This will ensure that the system is
able to accurately track water usage and charge their customers based on actual water used.

8.2,5 Controls

Cascadia Water is inthe provess ofintegrating SCADA {Supervisory Control and Duta Auguisition)
integration into the Estates water system. As part of the current improvement project underway at
Estates (DOH Project #22-0805), the system is installing a new reservoir, treatment system, and booster
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pumps with the associated controls and electrical components. These contro! improvements will switch
the reservoir controls to pressure transducers to support the installation of a system wide SCADA
networl_ It is anticipated that these improvements will meet the needs of the system through the long-
term planning period of this water system plan.

8.2.6 Capital Improvements from Previous WSP

The previous WSP for Estates dates to 1994. Projects in that plan were identified in two phases. Those
phases are identified bejow with notes associated with each ghase.

Phase 1:

Phase | did not specify a specific project but noted that it will generally include line extensions, future
loops, and pumping system upgrades to serve remaining land within service area. Phase | may also
include additional water conservation measures as demand increases for the system.

Phase 1 also specified the consideration for providing a standby generator or diesel pump to provide
pressure during power outages.

Following the 1994 WSP the system extended the water line up Lone Eagle Lane and Dungeness Greens
Way. There were no additional loops installed as part of this work.

Standby generators have recentiy been instalied by Cascadia Water to power the booster pumps and
well pumps during nower outages. These systems will be upgraded as needed with the improvements
currently being installed.

Phase 2:

Phase 2 included projects specifically needed to support the previously proposed Dungeness West
development which was to be installed in the northeast service area. This development was not
constructed and the noted improvements were neverimplemented.

8.2.7 Developer Extensions

Developer extensions are listed inthe CiPto identify major water main improvements ahove and
beyond normal looped water main improvements that tand developers typically construct for the direct
benefit of their project. These specific improvements should be incorporated into future land
development activities along property frontage or within land development itself. Alignment for these
improvements may be adjusted to local topography and land use.

No developer extensions have been identified for the current planning period. However, the system is
interested in a potential expansion of the water systems and would entertain and support developer
extensions when feasible.

8.2.8 Non-Facility Improvements

Potential non-facility improvements include-continued promotion of conservation policies, clarification
of the systems Water Rights, and updates to the water system’s procedures and policies to ensure that
the integrity of the water distribution system are maintained.

8.3 Selection of Alternatives

The discussions.of projects.for supply, storage and. distribution are contained within Ch apter 3.and
summarized in Section 8.2 above. The sequence and scheduling of projects was developed by following
a general priority outline balanced with the review of the current and projected financial resources of
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each water system. These financial resources are further detailed in Chapter 9. The considerations in
selecting projects included:

®  Heaith Standards
= |and Use

®  Quantity
= Reliability
= Costs

#  Regional Benefit

®  Environmental Effects
= Flexibility

= Implementation

® Life Expectancy

=  Risk

8.4 Improvement Schedule

WAC 246-290-100 specifies that the WSP shall plan improvements for atleast 20 years into the future
with an annual schedule of improvements at least 6 years into the future. The DOH Planning Handbook
states that the improvement schedule should be based on one or more of the following schedule
considerations:

® |dentified Deficiencies

= Growth

* Fixed Dates Financial Priority
¢ dilestones

®  Ongoing Programs

*  Availability of Outside Funding
®  Major Facilities

" Critical Facilities

®  Distribution Facilities

®  Non-Facilities

" Timing of Improvements

®  Location of Improvements

The improvement projects shown in Tables 3-14 were developed based on the above factors and the
pricritization system presentad in Section 3.5.

8.5 Improvement Project Funding

As further detailed in Chapter 9, it is projected that all planned capital improvement projects scheduled
for the next 20 years may be funded by projected cash reserves.
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9 FINANCIAL PROGRAM

Cascadia Water is a rate supported investor-Owned Utility (fOU) incorporated in the State of
Washington which operates numerous systems throughout the state of Washington. All charges and
fees for their systems are established in the Cascadia Water Company Tariff (Tariff) submitted to the
Washington Utilities and Transportation Commission (UTC). The summary of the financial program for
Cascadia Water is provided in the Cascadia Water — Water System Plan — Part A.
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10 MISCELLANEOUS DOCUMENTS

This Chapter summarizes supportive documents and agreements that are not otherwise discussed in
other sections of the Water System Plan.

4+

10.1 County/Adjacent Utility Correspondence

Clallam County was notified of this updated Water System Plan. In addition to Island County, the
following adjacent Utilities were also notified:

* Dungeness Golf Course & Mountain Vista (20453D)
® Mains Farm Property Owners (50400N)
Correspondence that supports the updating of the Plan is provided i Appendix S.

10.2 State Environmental Policy Act (SEPA) Determination

A State Environmental Policy Act (SEPA) checklist is not required as Estates serves less than 1,000
connections. Therefore, the documentation has not been included with the Plan.

10.3 Agreements —
A copy of any agreements between Estates and the Clallam County are'included in Appendix C.
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