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1 AN ORDINANCE approving the King County Water

2 District No. 54 Comprehensive Water System Plan for

3 2019.

4 STATEMENT OF FACTS:

5 1. King County has adopted K.C.C. chapter 13.24, which requires

6 approval of comprehensive plans for water utilities that distribute or obtain

7 water in unincorporated King County as a prerequisite for operating in

8 unincorporated King County, receiving approval for annexation proposals,

9 being granted right-of-way franchises, and being given approval for right-
10 of-way construction permits. K.C.C. 13.24.060 prescribes the
11 requirements for approval of such plans, including consistency with state
12 and local planning requirements.
13 2. RCW 57.16.010 requires that general comprehensive plans by special
14 purpose districts be submitted to, and be approved by, the legislative
15 authority within whose boundaries all or a portion of a utility lies.
16 3. King County Water District No. 54's service area is within King
17 County and the district has adopted a comprehensive water system plan
18 ("the plan™). The district's previous water system plan was prepared in
19 2011 and approved in 2012.
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4. King County has adopted a comprehensive plan that includes water
supply policies in its provisions for facilities and services (policies F-101
through F-254) that call for consistency with other adopted plans, support
for regional water supply planning, pursuit of reclaimed water, water
conservation and protection of water resources.
5. K.C.C. chapter 13.24 requires the utilities technical review committee
to review and make a recommendation to the King County executive and
council on the plan and the requirements under K.C.C. chapter 13.24 and
consistency with the King County Comprehensive Plan. The utilities
technical review committee has reviewed the planning data and district's
operations and has found:

a. The plan uses population and employment forecasts developed by the
Puget Sound Regional Council for the district's service area;

b. The district's service area is in incorporated King County;

c. The capital facility plan is adequate to meet anticipated facility and
service needs;

d. The plan is consistent with applicable Washington state water quality
laws; and

e. The plan is consistent with other pertinent county adopted plans and
policies.
6. The Washington state Department of Health approval is pending upon
King County's approval of the plan.

7. Under the state Environmental Policy Act, the City of Des Moines
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43 issued a determination of nonsignificance for the plan on December 23,

44 2019. There were no appeals.

45 8. The district's operations and facilities meet multiple existing statutory,

46 administrative and planning standards. As the district's operations,

47 facilities and planning meet the requirements of the King County Code

48 and are consistent with the King County Comprehensive Plan, the utilities
49 technical review committee has recommended approval of the plan.

50 BE IT ORDAINED BY THE COUNCIL OF KING COUNTY:

51 SECTION 1. The King County Water District No. 54 Comprehensive Water
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52 System Plan for 2019, Attachment A to this ordinance, is hereby approved as a water
53  system plan.

54

Ordinance 19246 was introduced on 1/19/2021 and passed by the Metropolitan King
County Council on 3/9/2021, by the following vote:

Yes: 9 - Ms. Balducci, Mr. Dembowski, Mr. Dunn, Ms. Kohl-Welles,
Ms. Lambert, Mr. McDermott, Mr. Upthegrove, Mr. von Reichbauer
and Mr. Zahilay
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EXECUTIVE SUMMARY

King County Water District 54 operates a water system that serves downtown Des
Moines and a portion of the southern portion of Normandy Park. The District supplies
unchlorinated groundwater to its customers. The District has a staff of three.

The District was formed in 1935 to serve 300 people and now serves a population of
approximately 5,200 on 755 connections. Of those, 102 connections serve 1,630
multi-family units including apartment/condominium buildings with another 158
non-residential connections.

The District is bordered by Puget Sound on the west and Highline Water District on all
other sides. Most of the parcels within the District are developed, thus growth in the
District is anticipated to be slow, mostly through redevelopment on existing lots. The
current number of ERU is anticipated to increase from 2,205 in 2018 to 2,417 in 2039.

The District’s source capacity is estimated at 910 gpm. The District has sufficient water
rights and pumping capacity to serve the anticipated demand for the 20-year planning
period, Table 1.

TABLE E-1

Production and Water Rights

Production Water Rights
Annual Maximum Annual | Instantaneous
Year | (ac-ft/yr) | Day (gal/min) | (ac-ft/yr) (gal/min)
2017 368 431
2039 | 433 564 1,256 2,025

The quality of the District’s water is excellent, with the caveat that manganese is present
at the secondary MCL of 0.050 mg/L. Manganese has caused the occasional “brown
water” complaint. For a period from 2013 through 2016 the District was required to
chlorinate the water as a result of two positive coliform samples one of which was E. coli
positive. During this period the brown water complaints increased substantially, from a
few per year to a few per week. Since the chlorination ceased the brown water
complaints have decreased to pre-chlorination levels.

The District has sufficient storage for the planning period. However, the District’s
elevated reservoir is in need of substantial maintenance, and should be seismically
upgraded. If the District elects to remove the reservoir, in lieu of the maintenance and
upgrades, there will be a modest storage deficit which will need to be replaced either by
new onsite storage, or storage acquisition from Highline Water District.

King County Water District No. 54 E-1
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The District’s distribution system operates in one hydraulic zone. Pressures vary from
slightly above 30 psi to over 100 psi along the waterfront. The requisite fire flow is
provided throughout the system with the exception of the low pressure area of North Hill
and at the end of short cul-de-sacs that have undersized water mains.

Three capital projects are identified which may be paid for out of existing, or anticipated,
District reserves without loan funding:

o Replacement of the 8 Avenue South water main;
o Replacement of the 11" Avenue South water main;
o Removal of the elevated reservoir and replacement with a 150,000-gallon

low level reservoir.

Unfunded, identified, capital projects include the North Hill Booster station, a new office
and water main replacement. In total the identified, unfunded capital projects total to
$4,137,000, in 2018 dollars.

The largest challenge facing Water District 54 is its aging infrastructure and obtaining the
necessary funding to complete infrastructure repair and upgrade projects.

E-2 King County Water District No. 54
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CHAPTER 1

DESCRIPTION OF WATER SYSTEM

In accordance with Washington Administrative Code (WAC) 246-290-100 and the
Washington State Department of Health (DOH), water system plans are now required to
be updated every 10 years, or more frequently if requested by DOH or by the purveyor
with approval by DOH to reflect the current conditions of the system. This Plan has been
prepared to update the King County Water District 54’s (District) 2011 Water System
Plan, using the DOH Water System Design Manual, December 2009, and the DOH Water
System Planning Handbook, April 1997. Copies of the DOH Water System Plan
Submittal Forms are included in Appendix A.

SYSTEM OWNERSHIP AND MANAGEMENT

The District is located in downtown Des Moines and the southerly part of Normandy
Park in southwest King County (Figure 1-1). It serves a population of approximately
5,200 with unchlorinated groundwater.

The District is governed by a three-member Board of Commissioners who are elected to
6-year terms. The current commissioners are Jim Langston, Yoshiko Grace Matsui and
Kris VanGasken. Day-to-day operations of the District are managed by the District
Superintendent, Eric Clarke, who is appointed by the Board. The office address is:

King County Water District 54
922 South 219" Street
Des Moines, Washington 98198

The DOH system identification number for the District is 39950. A copy of the District’s
Water Facilities Inventory (WFI) can be found in Appendix B.

SYSTEM BACKGROUND
SERVICE AREA

The District’s existing service area and water system is shown in Figure 1-2. The
District’s service area extends from South 212" Street on the north to the Kent Des
Moines Road on the south, and from Puget Sound on the west to 13" Avenue on the east.
The service area covers approximately 0.7 square miles. It encompasses parts of the
cities of Des Moines and Normandy Park. Approximately 90 percent of the service area
is in the City of Des Moines and the remainder is in the southwest portion of the City of
Normandy Park. The District is located within the service area for the Midway Sewer
District, which provides sewer service to the majority of the District’s customers.

King County Water District 54 1-1
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In accordance with Municipal Water Law (MWL), the District is required to designate a
retail service area within which it has a duty to serve all customers, and if appropriate,
also designate a future service area and wholesale service area. At this time, the District
provides only retail service and has no plans to provide wholesale service. The District
has no plans to expand its service area.

Service Area

The District acknowledges that it has a duty to serve all new connections within its retail
service area. The District’s retail service area is confined by Puget Sound on the west
side and by the Highline Water District in all other directions and as such has no potential
areas for expansion. The District defines the extent of its existing retail service area as its
existing the District boundary.

While the District has a duty to serve new connections, there are four threshold factors
that must be met prior to providing service. These are:

1. The municipal supplier has sufficient water rights to provide service.

2. The municipal supplier has sufficient capacity to serve in a safe and
reliable manner.

3. The service request is consistent with adopted local plans and
development regulations.

4. Service can be provided in a timely and reasonable manner.
ZONING AND LAND USE
The land served within the City of Des Moines includes commercial as well as single-
and multi-family residential uses. Within the City of Normandy Park the area served by

the District is single-family residential. Figure 1-3 and Table 1-1 present the zoning in
the District’s service area.

1-2 King County Water District 54
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TABLE 1-1
Zoning

Designation | Acres
City of Des Moines

Single-Family 116.1
Townhome 8.4
Multi-Family 42.9
Retirement Facility Campus 42.1
Commercial 61.3
Park 57.4Y
City of Normandy Park

Low Density Single-Family 36.8
Total 365.1
(1) Includes 19.1-acre parcel for Midway Sewer

Treatment Facility.
HISTORY OF SYSTEM DEVELOPMENT AND GROWTH

The District was created in 1935 to serve a population of approximately 300 people. The
District has expanded through the years to its current service area. The majority of future
growth in the District will likely be due to redevelopment and increased density as a
response to zoning changes by Des Moines or Normandy Park.

The District has its own well sources, all of which are located on the site of the District’s
maintenance and reservoir facilities. Wells 1 and 2 were abandoned as supply sources
prior to 2000. Well 3 is now used only to monitor the aquifer level. Wells 4,5, 6, and 7,
drilled in 1968, 1983, 1991, and 2000, respectively, continue to serve as the sources of
supply. Well 4 is rarely used. The District constructed a 250,000-gallon elevated steel
reservoir (Upper Reservoir) with an overflow elevation of 263.5 in 1969. In 2004, the
District completed construction of a 660,000-gallon ground-level concrete reservoir
(Lower Reservoir) and a new booster pump station (BPS), increasing both storage and
fire flow to the system.

HISTORY OF SYSTEM CHLORINATION

In September 2013, a routine sample tested positive for E. coli coliform. A repeat sample
tested positive for total coliform. All sources tested negative for coliform. In accordance
with State law the District notified the Washington State Department of Health (DOH).
DOH required the District to chlorinate the source water prior to entering the system.
After the District began chlorinating its system, it received customer complaints multiple
times per week regarding tea- or coffee-colored water, “brown water” complaints. Prior
to chlorine addition the District would receive on the order of 4 to 6 brown water
complaints per year. After extensive testing, and with DOH’s permission, chlorination

King County Water District 54 1-3
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was discontinued on December 31, 2016. More detailed information is included in
Chapter 3.

GEOGRAPHY

The topography of the service area can be characterized as part of the lower portions of
the sloping hillside that flanks the east shore of Puget Sound. The slope reaches a small
plateau near the eastern edge of the service area before taking a small dip and rising
further to the east. This small plateau is the location of the District’s production and
storage facilities. The ground elevations within the service area range from sea level at
Puget Sound to approximately 195 feet at the highest elevation.

CLIMATE

The climate in the District is characterized by high rainfall and low evaporation rates in
winter while summers are moderate and relatively dry. The average winter daytime
temperature is in the mid-40s and the summer average daytime temperature is in the mid-
to low-70s. Most precipitation (approximately 35 inches annually) occurs between
October and March.

ADJACENT PURVEYORS
Highline Water District

The Highline Water District borders the District on the north, east and south. An
emergency intertie between the two systems is located on the north side of South 216"
Street at 13" Avenue South. The intertie is equipped with a pressure reducing valve that
supplies water to maintain the hydraulic grade of the District’s distribution system. The
intertie will only be activated if the water pressure drops by 5 psi at the intertie. The
intertie last opened in January 2018 when it was triggered by a water main break. The
vault and valve equipment are maintained by the District.

INVENTORY OF EXISTING FACILITIES

The District maintains four production wells, an elevated reservoir (Upper Reservoir), a
ground level reservoir (Lower Reservoir) and a booster station on one site. The District
also maintains transmission and distribution water mains throughout the service area as
well as an intertie with Highline Water District. The District’s facilities are shown in
Figure 1-2.

1-4 King County Water District 54
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Table 1-2 provides information on the District’s active wells, and their capacities.

TABLE 1-2

Active Well Characteristics and Capacities

Characteristic Well 40 Well 5 Well 6 Well 7
Depth (Ft) 334 245 375 379
Casing Size (In) 16 12 16 12
Year Drilled 1968 1983 1991 2000
Original Tested Yield 550 500 360 340
Current Pumping Capacity (gpm) 40 280 310 320
(1) Well 4 is primarily used as a monitoring well.

Under normal conditions, the wells discharge to the Lower Reservoir; water is pumped to
the Upper Reservoir by the booster station and then gravity fed to the distribution system.

The District holds several water rights. Table 1-3 presents a summary of the District’s
water rights. Water rights documents and water rights self-assessments are provided in

Appendix C.

King County Water District 54
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TABLE 1-3

District Water Rights

ATTACHMENT A

Maximum Primary Supplementary
Instantaneous | Maximum Annual Maximum Annual
Permit, Certificate, Point of Flow Rate Volume (Qa) Volume (Qa)
or Claim # Priority Date Withdrawal (Q1) (gpm) (acre-ft/yr) (acre-ft/yr)
Cert. 2, 597-D #751 1905 750) 150 N/A
Cert. 4, 1677-A June 8, 1951 100 480 N/A
Cert. 1, 45-D #78 May 1938 Wellfield® 150 244 N/A
Cert. 1, 36-A January 17,1945 | Wellfield® 300 490 N/A
Cert. 6, 2765-A“ May 3, 1954 Wellfield® 250 0 N/A
Cert. 13, 6076-A May 12, 1966 Wellfield® 650 1621 7340
G1-23881-C July 24, 1981 Wellfield® 500 360 N/A
Total 2,025 1,256 734@)
Q) Water rights relinquished from Wesley Gardens to the District, amount included in other water rights.

(2) The water right C-6076-A provides for 734 ac-ft/yr supplemental to 45-D #78, 36-A and 2765-A, plus a primary right for 162 ac-ft/yr for a
total annual withdrawal of 896 ac-ft/yr. Wells 6 and 7 are additional points of withdrawal until G1-26306-A is approved and permitted.

(3) Wellfield contains Wells 1 through 7. Well 1, 2, and 3 no longer in service.

4) System cap of 896 ac-ft/yr for all prior Water Rights combined.

(5) Total = 896 + 360 = 1,256 ac-ft/yr.

The District has a water right application G1-26306A with priority date of August 29, 1991. The application is for
Qi =350 gpm and Qa = 565 acre ft/yr.

1-6
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Treatment

The District does not treat its source water. The District has an emergency chlorination
system including sodium hypochlorite storage and individual chemical feed pumps for
Wells, 5, 6 and 7 located in separate enclosures adjacent to the well buildings. The
chlorination facilities were installed in 2014 when the District was required to disinfect
its source water.

Pumping and Transmission from Sources

The wells are controlled by the District’s telemetry system based on water levels (set
points) in the reservoirs. System operation is discussed in Chapter 7: Operation and
Maintenance.

STORAGE

The District operates two storage reservoirs with a total nominal capacity of

910,000 gallons. The Upper Reservoir is a “waterspheroid” style steel tank with a single
support column and a spherical reservoir. This reservoir sets the hydraulic grade of the
distribution system. The concrete Lower Reservoir provides the majority of water
storage. A booster station transfers water to the Upper Reservoir and the distribution
system. The Upper Reservoir supplies water to the distribution system by gravity
through a 12-inch outlet pipe. Typically, the wells discharge to the Lower Reservoir and
are controlled by levels within the low reservoir; however, Wells 5 and 6 can provide
water directly to the Upper Reservoir, if necessary. A summary of reservoir capacities
and elevations is provided in Table 1-4.

TABLE 1-4

Reservoir Capacity

Maximum Bottom
Diameter Overflow Operational | Elevation | Capacity®

Reservoir (ft) Elevation (ft) | Elevation (ft) (ft) (gal)

Upper Reservoir | 43.7® 263.5 263.4 232.3 250,000
Lower 173.8

Reservoir 70 174.3 151.3 660,000
Total 910,000
1) Based on overflow elevation.
2) The Upper Reservoir is spherical, and the maximum diameter is listed in Table 1-4.

BOOSTER PUMP STATION

The District’s booster pump station (BPS) has three low-flow pumps, three high-flow
pumps and a telemetry control system. The low-flow pumps transfer water from the

King County Water District 54
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Lower Reservoir into the Upper Reservoir and are set to operate in sequence based on the
water level in the elevated reservoir. The low-flow pumps include two pumps with 250
gpm capacity and one with 440 gpm capacity. The three high-flow pumps discharge at
1,750 gpm each directly to the distribution system from the Lower Reservoir. Two high-
flow pumps are used to meet the 3,500 gpm fire flow requirement and one is redundant.
Under normal operating conditions, the high-flow pumps are called to service only when
the three low-flow pumps are unable to meet demand.

If there is a high demand from the distribution system (i.e., fire flow or main break)
causing the water level in the Upper Reservoir to drop below a set point, the high flow
pumps at the booster station turn on sequentially and water is pumped directly from the
Lower Reservoir to the distribution system. When the demand decreases, water will flow
from the distribution system and backfill the Upper Reservoir. When the water level
reaches the shutoff point the high flow pumps shutoff.

If required, the booster station can provide system pressure, allowing the Upper Reservoir
to be taken offline for maintenance.

DISTRIBUTION

The District’s distribution system has approximately 78,250 feet of water mains ranging
in size from 4 to 12 inches in diameter. The older mains are generally asbestos cement
(AC) and the newer mains are ductile iron. The AC mains are being replaced with
ductile iron mains whenever main replacement is needed. Table 1-5 provides a
breakdown of the size and quantity of pipe in the distribution system.

TABLE 1-5

Distribution System Pipe Inventory

Diameter (in) | Length (ft) | Percentage
4 6,503 8.3%
6 26,689 34.1%
8 27,319 34.9%
10 4,251 5.4%
12 12,811 16.4%
14 139 0.2%
16 18 0.0%
Unknown 512 0.7%
Total 78,243 100.0%
1-8 King County Water District 54
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PRESSURE ZONES

The distribution system currently operates as one pressure zone with a nominal hydraulic
grade line of 263 feet. Service pressures within the system range from slightly above

30 psi to 110 psi under normal operating conditions. The lowest service pressures are in
the northwest corner of the system. The District is planning on adding a second pressure
zone in the future in the northwest corner of the system to improve these low pressures.

RELATED PLANNING DOCUMENTS
KING COUNTY WATER DISTRICT 54 WELLHEAD PROTECTION PLAN (2004)

The District’s Wellhead Protection Plan (Hedges Engineering & Consulting, Inc., 2004)
used analytical modeling combined with hydrogeologic mapping was used to estimate the
wellhead protection zone. The results of this study are presented in Chapter 6.

KING COUNTY WATER DISTRICT 54 COMPREHENSIVE WATER SYSTEM
PLAN (2011)

The Water System Plan reviewed the historical production and consumption of water
within the District. Using projected population growth water demand was forecasted. A
Capital Improvement Plan was identified to improve system hydraulics, as well as
financial plan to support the CIP.

The Plan concluded that the District has sufficient water rights to support projected
growth.

HIGHLINE WATER DISTRICT WATER SYSTEM PLAN (2016)

The Highline Water District (HWD) approved a system plan in September 2016. The
HWD system plan presents the water quality, anticipated capital improvements and
reviews Highline’s finances. The HWD has the ability to serve the District through an
emergency intertie from the HWD’s 490 ft. zone. The 490 Zone has sufficient storage to
meet current and anticipated future demand. The HWD system plan did not include any
capital improvements in the vicinity of the intertie.

SOUTH KING COUNTY COORDINATED WATER SYSTEM PLAN

The South King County Coordinated Water System Plan (CWSP) which includes the
District’s service area was adopted in 1989. The CWSP provides the management and
planning framework for supply development in South King County to ensure that public
supplies can meet the future demands created by adopted King County land use policies.

King County Water District 54 1-9
Comprehensive Water System Plan October 2019




ATTACHMENT A
Gray & Osborne, Inc., Consulting Engineers

CITY OF SEATTLE WATER SYSTEM PLAN (2016)

The City of Seattle’s 2016 Water System Plan has an indirect effect on the District.
Seattle supplies water to the HWD and thus potentially to the District through the existing
intertie.

KING COUNTY WATER DISTRICT 54 ASSESSMENT OF ALTERNATIVES
FOR IMPROVING SERVICE PRESSURES AND FIRE FLOWS IN HIGHER
PORTIONS OF THE SERVICE AREA (2005)

Gray & Osborne complete a review of alternatives to increase pressures within the
District. The alternatives included an evaluation of the installation of pressure reducing
valves and booster stations.

INTERLOCAL AGREEMENTS

The District has a Fire Protection and Emergency Intertie Agreement with HWD that
defines the terms of use for the emergency intertie between the two districts. The District
also has an Operational and Maintenance Services Agreement with HWD, which allows
HWD to provide routine, non-routine and emergency services to the District when
necessary. The District has entered into mutual aid agreements to provide sharing of
resources and to provide assistance in case of emergency with King County Water
District 125, Lakehaven Utility District, Washington Association of Sewer and Water
Districts (WASWD) and Washington Water/Wastewater Agency Response Network
(WAWARN). Copies of these agreements are included in Appendix D.

SERVICE AREA POLICIES AND CONDITIONS OF SERVICE

Copies of the District’s resolutions related to policy are found in Appendix E and are
enumerated in Table 1-6.

TABLE 1-6

Service Area Policies

Policy Reference
Revised Operation and Maintenance Best Management District Resolution 2016-3
Practices Manual
Emergency Response Plan Manual District Resolution 2016-2
Implementing of Fees for Cross Connection Control District Resolution 2015-1
Installation or Modification of Water Service — District District Resolution 2011-1
requires a Water Availability/Fire Flow Analysis Application.
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TABLE 1-6 — (continued)

Service Area Policies

Policy

Reference

Design and Construction Standards — Design and construction
shall equal or exceed standards adopted by District.

Water System Plan

Satellite System Management — District does not provide
satellite system management services.

Water System Plan

Metering - All sources and services shall be metered.

Water System Plan

Latecomers — District will allow for latecomers agreements in
accordance with State law.

Water System Plan

Fire Flow Policy — District will endeavor to provide fire flow in
support of the local zoning code.

Water System Plan

Prioritization of Water Main Extension and Replacement —
Water main extensions and replacement will be sized to meet
fire flow, and will occur where practical and as funding allows.

Water System Plan

Intrastate Agreement with WAWARN

District Resolution 2009-2

Coliform Monitoring — Coliform monitoring is conducted in
accordance with State Law (Appendix H).

WAC 246-290-300

Developer Extensions — Developer extensions shall be
completed in accordance with District policy.

District Resolution 2000-3

Timely and Reasonable Service - The District will issue, or
deny, a Certificate of Water Availability to applicants with
reasonable applications for development within 120 days of
receipt of written request. The application will be considered
reasonable if the City confirms that it complies with applicable
zoning and land use planning. Connection to the system will
only be allowed after approval of construction documents,
construction in accordance with District and Health Department
Standards.

Water System Plan

Resolution 2019-4

King County Water District 54

1-11

Comprehensive Water System Plan

October 2019



ATTACHMENT A

CHAPTER 2
BASIC PLANNING DATA

INTRODUCTION

Basic land use and population planning data is required for water demand forecasts
needed to assess the current and future capabilities of the system. This Chapter provides
historical and projected populations, service connections, demand (production and
consumption), and equivalent residential units (ERU) for the 10- and 20-year planning
periods.

CURRENT POPULATION, SERVICES, AND DEMAND
HISTORICAL POPULATION

The Puget Sound Regional Council (PSRC) publishes regional population data divided
into Forecast Analysis Zones (FAZ). The District service area is included in FAZ 3046.
Based upon the total number of single- and multi-family dwelling units within the
District’s service area, the percentage of the FAZ 3046 population residing within the
District’s boundaries varied year to year from approximately 21 to 22 percent between
2015 and 2017 with an average of 21.5 percent, which will be used for projections later in
this chapter.

As shown in Table 2-1, the District’s population has slightly decreased in the FAZ 3046
from 2012 to 2017 by an average negative growth rate of 0.7 percent. The data indicates
there has been a slight increase in the number of residential units and a decrease in the
people per household. Growth in residential population is expected to occur through
redevelopment and increased density. The Adriana Senior Apartments opened January,
2018 with 113 new residential units that are mostly occupied.
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TABLE 2-1

Historical Populations

Year  Residential Units®? = People per Household Population
2012 2,009 2.56@ 5,133
2013 2,009 2.55() 5,131
2014 2,012 2.54) 5,105
2015 2,012 2.520) 5,063
2016 2,012 2.49C) 5,010
2017 2,012 2.460) 4,958
(1) Total residential units is the sum of single-family units and multi-family units.

(2) PSRC does not have historical data for FAZ 3046 from 2012 to 2014. However, PSRC has
general historical data for the region. The PSRC FAZ 3046 data in 2015 was reported as
2.78 percent higher than the PSRC general regional data. Thus, a 2.78 percent increase was
applied to the PSRC general regional data to yield the PSRC FAZ 3046 equivalent historical
people per household data.

3) People per household data linearly extrapolated from the PSRC FAZ 3046 forecast
population analysis from 2015 to 2020 data.

SERVICE CONNECTIONS

According to the District, there were 755 total connections with 495 single-family
residential connections, 102 multi-family residential and 158 non-residential connections
in 2017. The number of connections has stayed relatively the same for the last 6 years.
All services connected to the District system are equipped with service meters. The
majority of the system connections are single family units with 3/4-inch meters. Table 2-
2 presents information showing service connections for the District.

TABLE 2-2

Service Connections

Single-Family  Multi-Family Residential Non-Residential Total

Year Connections Connections Units® Connections Connections
2012 492 102 2,009 158 752
2013 492 102 2,009 158 752
2014 495 102 2,012 158 755
2015 495 102 2,012 158 755
2016 495 102 2,012 158 755
2017 495 102 2,012 158 755

(N Sum of single-family connections, each of which represents one residential unit and 1,517

multi—family residential units served by 102 connections.

2-2 King County Water District 54
October 2019 Comprehensive Water System Plan




ATTACHMENT A

Gray & Osborne, Inc., Consulting Engineers

HISTORICAL DEMANDS

Production is metered at each of the wells. Production data is recorded every working
day. Consumption data is currently available for both commercial and residential
connections, which are fully metered. Commercial and residential service meters are
both read every two months.

Production History

Production is defined as the amount of water flowing through the source meters at the
District’s wells.

Table 2-3 shows the District’s yearly production history per well from 2012 to 2017. The
annual metered production for the District’s wells has ranged from 97.5 million gallons in
2014 to 123.4 million gallons in 2015. However, there were several issues with Well 6’s
source meter in 2014, so that year’s data is unreliable and will not be used in subsequent
analyses.

TABLE 2-3

Annual Production by Well (gallons)

Year Well 4 Well 5 Well 6 Well 7 Total
2012 4,548,000 56,183,000 17,513,000 42,872,000 121,116,000
2013 868,000 52,325,000 13,492,000 53,771,000 | 120,456,000
20140 313,000 37,571,000 21,734,684 37,878,000 97,496,684

2015 12,000 53,954,000 50,263,908 19,205,000 | 123,434,908
2016 30,000 41,387,000 | 52,064,032 | 26,901,000 | 120,382,032
2017 464,000 49,827,000 41,618,752 29,000,000 120,909,752

(1) There were several Well 6 source meter issues in 2014, so the total annual production was under

recorded. Therefore, the 2014 data will not be used in analyses.

Table 2-4 shows monthly production per source for the year 2017.
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TABLE 2-4

2017 Monthly Production by Well (gallons)

ATTACHMENT A

Month Well 4 Well 5 Well 6 Well 7 Total
January 0 2,150,000 5,002,080 1,783,000 8,935,080
February 2,000 4,923,000 1,652,176 1,276,000 7,853,176

March 1,000 3,960,000 3,566,800 1,744,000 9,271,800
April 2,000 2,816,000 4,277,488 1,129,000 8,224,488
May 1,000 3,130,000 3,949,248 3,627,000 10,707,248
June 41,000 4,318,000 1,860,384 5,146,000 11,365,384
July 300,000 7,045,000 5,671,584 691,000 13,707,584

August 57,000 8,173,000 5,744,448 503,000 14,477,448

September 40,000 5,599,000 2,094,672 3,696,000 11,429,672
October 2,000 1,897,000 2,269,728 5,100,000 9,268,728
November 2,000 2,996,000 2,117,056 2,939,000 8,054,056
December 16,000 2,820,000 3,413,088 1,366,000 7,615,088

Total 464,000 49,827,000 | 41,618,752 | 29,000,000 | 120,909,752

The District’s historic average day production and daily per capita production are shown
in Table 2-5. The daily per capita production includes water used for residential,
commercial, DSL and other District purposes. The mean daily per capita production
value from 2012 through 2017 (2014 excluded) will be used as an estimate to project
future production requirements throughout the 20-year planning horizon. There has been
a slight increase in daily gallons per capita production (gpcd) from 2012 through 2017
due to the slight decrease in population. The average day demand (ADD) and daily per
capita production has remained fairly steady since 2012.
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TABLE 2-5

Historical Annual Production

Daily Per
Total Annual Total Capita
Production ADD Residential Production®
Year (gal) (gpd) Units®  Population® (gpcd)
2012 121,116,000 @ 330,918 2,009 5,133 64
2013 120,456,000 @ 330,016 2,009 5,131 64
2014¥ | 97,496,684 - 2,012 5,105 -
2015 123,434,908 @ 338,178 2,012 5,063 67
2016 120,382,032 @ 328,913 2,012 5,010 66
2017 120,909,752 = 331,260 2,012 4,958 67
Mean® 66
(D) Total residential units is the sum of single-family units and multi-family units.

2) Extrapolated people per household data from PSRC population analysis for the FAZ 3046. See

T

able 2-1 for more details.

3) Includes residential, commercial, DSL and other District purposes.
4) There were several Well 6 source meter issues in 2014, so the total annual production was under
recorded. Therefore, the 2014 data will not be used in analyses.

Maximum Day Demand

The District’s MDD data are presented in Table 2-6.

TABLE 2-6
Historic MDD
Year MDD (gpd) MDD (gpm) Date
2012 696,000 483 Friday, August 17
2013 597,000 415 Tuesday, July 2
2014 - -
2015 637,188 442 Thursday, July 2
2016 601,394 418 Thursday, July 28
2017 572,208 397 Wednesday, August 30
Mean® 620,758 431
1) There were several Well 6 source meter issues in 2014, so the total annual production
was under recorded. Therefore, the 2014 data will not be used in analyses.
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Consumption History

Table 2-7 provides the consumption by class of service for the past 6 years. The
residential per capita consumption has remained fairly constant since 2012, with a mean
value of 44 gallons per capita per day (gpcd). The District has a relatively low per capita
consumption likely due to the large percentage of multi-family units.
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Consumption by Service Class and Per Capita

Daily
Single- Total Residential
Family Multi-Family Non- Bulk Other Authorized Per Capita
Residential Residential | Residential | Sales®” | Authorized | Consumption Consumption
Year (gallyr) (gallyr) (gallyr) (gallyr) Use®@ (gallyr) Population® (gpcd)@
2012 28,816,459 54,904,773 27,772,927 | 111,804 2,000,000 113,605,962 5,133 45
2013 28,584,563 51,896,856 | 29,357,301 | 130,378 | 5,000,000 | 114,969,097 5,131 43
2014 28,408,023 53,153,583 29,126,153 85,637 7,000,000 117,773,395 5,105 44
2015 30,002,122 55,005,760 28,656,376 61,250 7,000,000 120,725,508 5,063 46
2016 28,921,186 49,697,583 28,483,576 61,250 9,000,000 116,163,596 5,010 43
2017 28,265,077 46,135,359 | 31,400,231 | 96,057 7,000,000 | 112,896,725 4,958 41
Mean 28,832,905 51,798,985 29,132,760 91,063 6,166,667 116,022,380 5,067 44
1) Bulk sales are from street sweeper trucks.
2 This value is estimated by operations staff and includes the District's flushing program, water system maintenance and main breaks.
3) See details in Table 2-1.
4) Sum of single-family and multi-family consumption divided by total population.
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The District reads service meters every 2 months. Water sold through service meters in
2016 for single-family residential, multi-family residential, and non-residential
(commercial) is presented in Table 2-8. The multi-family residential class consumes the
most water in the District.

TABLE 2-8

2017 Monthly Consumption by Service Class (gal/yr)®

Single-Family | Multi-Family
Months® Residential Residential | Non-Residential |  Total®
January/February 3,813,569 7,645,091 3,371,470 14,830,131
March/April 3,553,995 7,333,154 3,641,517 14,528,666
May/June 4,791,206 8,363,969 5,130,141 18,285,316
July/August 7,983,211 8,354,993 9,242,182 25,580,386
September/October 4,981,278 7,485,008 6,921,725 19,388,012
November/December 3,141,818 6,953,143 3,093,195 13,188,157
Total 28,265,077 46,135,359 31,400,231 105,800,667
1) Bulk sales and other authorized usage are recorded on an annual basis and are not included in this
table.
2 The District reads customer meters at the end of every other month.
3) Does not include other authorized use.

DISTRIBUTION SYSTEM LEAKAGE

Distribution System Leakage (DSL) is defined as the difference between the total volume
of source production and the total volume authorized for consumption. Generally, DSL
is represented as a percentage, the difference divided by the amount produced. Water
used for flushing water mains, fire flows, or other uses that is estimated or measured has
been added to the authorized consumption.

The Washington State’s Municipal Water Law established that all municipal water
suppliers must use water more efficiently in exchange for water right certainty and
flexibility to help systems meet future demand. The DOH’s 2017 Water Use Efficiency
Handbook necessitates that all systems meet a 3-year rolling average DSL of 10 percent
or less.

Table 2-9 shows the District’s DSL rate ranging from 2.20 to 6.63 percent. The District
has complied with this water use efficiency standard as further detailed in Chapter 4.
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TABLE 2-9

Distribution System Leakage

Total Total Authorized 3-Year Rolling
Production | Consumption® DSL DSL | Average DSL
Year (gallyr) (gallyr) (gallyr) (%) (%)
2012 121,116,000 113,605,962 7,510,038 6.2% -
2013 120,456,000 114,969,097 5,486,903 4.6% -
2014@ | 97,496,684 117,773,395 - - -
2015 123,434,908 120,725,508 2,709,400 2.2% 4.3%
2016 120,382,032 116,163,596 4,218,436 3.5% 3.4%
2017 120,909,752 112,896,725 8,013,027 6.6% 4.1%
(1) Includes other accounted for water not included in Table 2-7.
2) There were several Well 6 source meter issues in 2014, so the total annual production was under

recorded. Therefore, the 2014 data will not be used in analyses.
EQUIVALENT RESIDENTIAL UNITS

An Equivalent Residential Unit (ERU) is a means to express demand by non-residential
customers. One ERU is equivalent to water usage by a typical single-family residence.
An ERU is calculated by dividing the total volume of water sold to single-family
customers by the total number of single-family residential connections. This number
defines the average single-family residential use. The volume used by other customer
classes can then be divided by this number to determine the equivalent residential units
utilized by the other customer classes.

Table 2-10 summarizes the annual ERU values since 2012. For this Plan, the average
ERU usage from 2012 to 2017 is 160 gpd, which will be used in the subsequent
projections analysis.
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TABLE 2-10

Equivalent Residential Units

ATTACHMENT A

Single-Family Single-Family
Residential Residential Single-Family | Consumption
Consumption Consumption Residential per ERU
Year (gallyr) (gpd) Connections (gpd)
2012 28,816,459 78,733 492 160
2013 28,584,563 78,314 492 159
2014 28,408,023 77,830 495 157
2015 30,002,122 82,198 495 166
2016 28,921,186 79,020 495 160
2017 28,265,077 77,439 495 156
Mean® 160
1) The mean consumption per ERU will be used later in this chapter for water use projections.

Table 2-11 summarizes the number of ERUs for the system from 2012 to 2017, based on
the ERU demand for each year reported in Table 2-10. These data include unmetered
water for District uses. Based upon the data, the District’s demand is equal to a total of
approximately 2,070 ERUs.

2-10

King County Water District 54

October 2019

Comprehensive Water System Plan



ATTACHMENT A
Gray & Osborne, Inc., Consulting Engineers

TABLE 2-11

Total Number of Equivalent Residential Units

Single-Family Multi-Family
Residential Residential Non Residential Bulk Sales DSL® Other Authorized Use®
Consumption Consumption Consumption Consumption Consumption Consumption Total
Year (gpd) ERUs® (gpd) ERUs® (gpd) ERUs® (gpd) ERUs® (gpd) ERUs® (gpd) ERUs® = ERUs
2012 78,733 492 150,013 937 75,882 474 305 2 20,519 128 5,464 34 2,068
2013 78,314 492 142,183 893 80,431 505 357 2 15,033 94 13,699 86 2,073
2014®@ 77,830 495 145,626 926 79,798 508 235 1 - - 19,178 122 -
2015 82,198 495 150,701 908 78,511 473 168 1 7,423 45 19,178 115 2,037
2016 79,020 495 135,786 851 77,824 488 167 1 11,526 72 24,590 154 2,060
2017 77,439 495 126,398 808 86,028 550 263 2 21,953 140 19,178 123 2,117
Mean 2,071
(D) There were several Well 6 source meter issues in 2014, so the total annual production was under recorded. Therefore, the 2014 data will not be used in
analyses.
2 These values are estimated by operations staff and includes the District’s flushing program, water system maintenance and main breaks.

?3) Based on the ERU consumption for each year (Table 2-10).

Table 2-12 summarizes the top ten highest users for the year 2017. These users represent 35 percent of the total consumption
and ERUs, yet only 9 percent of connections. These connections include relatively large restaurants and large multi-family
buildings.
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TABLE 2-12

2017 — Top 10 Users

Annual Average Number

Consumption | Consumption of Number of

Customer Description (gallyr) (gpd) ERUs | Connections
Apartments, gardens, terrace
Wesley Retirement Community | and conference center, and 18,363,180 50,310 322 28
healthcare facilities
Regatta Apartments 8 buildings 4,031,252 11,045 71 8
Carwash Enterprises Car wash 3,656,478 10,018 64 1
Anthony’s Home Port Restaurant 2,670,546 7,317 47 1
. . City-owned marina and

City of Des Moines other City buildings 2,438,650 6,681 43 25
Mariner Manor Condominiums 1 building 2,160,374 5,919 38 1
Spyglass Condominiums 2 buildings 1,764,655 4,835 31 2
Red Robin Restaurant 1,635,242 4,480 29 1
South Shore Condominiums 1 building 1,627,013 4,458 28 1
El Mirador Apartments 1 building 1,300,862 3,564 23 1
Total Ten Highest Users 39,648,252 108,625 694 69
Total System 112,896,725 309,306 2,117 755
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PEAKING FACTORS

To estimate future maximum day and peak hour production for the District, peaking
factors were calculated from historical production data.

PEAK DAY FACTOR

The MDD for the District’s production since 2012 is shown in Table 2-13 and is based on
available production data.

TABLE 2-13

MDD/ADD Peaking Factor

ADD MDD Peaking Factor

Year (gpd) (gpd) (MDD/ADD)
2012 330,918 696,000 2.10
2013 330,016 597,000 1.81

20149 - - -

2015 338,178 637,188 1.88
2016 328,913 601,394 1.83
2017 331,260 572,208 1.73
Minimum® 1.73
Mean® 1.87
Maximum® 2.10

1) There were several Well 6 source meter issues in 2014, so the

total annual production was under recorded. Therefore, the 2014
data will not be used in analyses.

The peaking factor ranges from 1.73 to 2.10 for the 6-year period from 2012 to 2017 with
a mean value of 1.87. For the purposes of extrapolating future MDD use, a peaking
factor of 2.10 is used.

PEAK HOUR DEMAND

The District’s average annual production from 2012 to 2017, as shown in Table 2-5, is
used as the basis for the determination of the peak hour demand peaking factor. The
average MDD and ERUs from 2012 to 2017 as shown in Tables 2-6 and 2-11 were used
to calculate the gpd/ERU, peak hour demand and peaking factor. This is based on the
guidelines set forth in DOH’s 2009 Water System Design Manual for Equation 5-1.
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PHD = (MDD/1440) * [(C)(N) + F] + 18

PHD = Peak Hour Demand, (gallons per minute, gpm)
MDD = Maximum Day Demand, (gpd/ERU)

C = Coefficient associated with ranges of ERUs

N = Number of ERUs

F = Factor associated with ranges of ERUs

Table 2-14 shows the PHD and the values used to calculate the PHD as well as the
peaking factor (PHD/MDD). The estimated peaking factor of 1.76 is within the generally
accepted range of 1.5 to 2.5. Historic PHD values are shown later in this Chapter in
Table 2-16.

TABLE 2-14

PHD and PHD/MDD Peaking Factor

PHD MDD® N® Peaking Factor
(gpm) | (gpm) | (gpd) | (gpd/ERU)® | C® | (ERUs) | F® (PHD/MDD)
765 436 627,374 319 1.6 1,967 225 1.75

Q) The mean MDD from 2012 to 2017 (with the exception of 2014). There were several
Well 6 source meter issues in 2014, so the total annual production was under recorded.
Therefore, the 2014 data will not be used in analyses.

2 The gpd/ERU was calculated using the mean number of ERUs and MDD from 2012 to
2017, with the exception of 2014.

3 Based on the 2012 to 2017 consumption data shown in Table 2-11, the range of the
number of ERUs served by the District put it in the category of greater than 500 ERUs
for the C and F values, respectively.

4) The mean total number of ERUs from 2012 to 2017 (with the exception of 2014) is
calculated from consumption data are shown in Table 2-11.

FUTURE POPULATION AND DEMANDS

PROJECTED POPULATION

The population projections for the 20-year planning horizon were estimated by using the
PSRC FAZ 3046 people per household and number of households projections for the
City of Des Moines and the District’s numbers of residential units. The District’s number
of households is approximately 21.5 percent of the total number of households in the City
of Des Moines.

Historical and projected populations are shown and described in Table 2-15. A 113-unit
senior living apartment complex, called the Adriana Senior Apartments opened in the
District in January, 2018 with 1- and 2- person residential units and currently has an
average of 1.5 people per unit (170 people total). This significant population increase
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was not taken into account in the PSRC FAZ 3046 data; however, it has been added to
the PSRC FAZ 3046 projections starting in 2018 in Table 2-15 in addition to the growth
projected by the PSRC FAZ 3046. The projections shown in Table 2-15 indicate an
increase of 29 percent in District residential units, a 6.5 percent decrease in people per
household, and a population growth of 20.0 percent between 2012 and 2039. The City of
Des Moines Comprehensive Plan does not separate out the District’s service from the rest
of the City, thus PSRC FAZ data has been used to project future population.

TABLE 2-15

District Historical and Projected Populations

Year | District Residential Units®Y) | People per Household® | Population®
2012¢ 2,009 2.56 5,133
2013% 2,009 2.55 5,131
2014 2,012 2.54 5,105
2015® 2,012 2.52 5,063
2016 2,012 2.49 5,010
2017¢ 2,012 2.46 4,958
20180) 2,202 2.44 5,369

2019 2,242 2.41 5,409

2020 2,283 2.39 5,447

2021 2,300 2.38 5,472

2022 2,317 2.37 5,496

2023 2,334 2.36 5,521

2024 2,352 2.36 5,545

2025 2,369 2.35 5,568

2029 2,406 2.34 5,629

2039 2,594 2.30 5,962

(D) Projections based on historical District data and use the variable growth rate from the PSRC

FAZ 3046 population analysis data. The growth rate has been linearly extrapolated from the
PSRC FAZ 3046 data which has growth rates of 9.70, 3.77, 2.00, 3.79 and 4.32 percent for the
years 2020, 2025, 2030, 2035 and 2040, respectfully.

2) Linearly extrapolated people per household data from the PSRC FAZ 3046 forecast population
analysis from 2015 to 2040 data. Households include single- and multi-family units.

3 Based on number of households and people per household shown in Table 2-15.
(@) See Table 2-1 for details.
5) The 113-unit senior living apartment complex with approximately 170 people opened

January 2018 and is nearly full.

PROJECTED DEMAND AND ERUS
An essential component of the Plan is to project demands during the 6-, 10- and 20-year

planning periods. Demand forecasting predicts future demand based upon historical
populations, average gallons per day per capita production, ADD, MDD, and PHD.
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Production data have been used for demand projections since the data set better
represents total water drawn from the wells. The demand forecast will be used to analyze

source capacity in Chapter 3. As shown in Table 2-5, the average gallons per day per

capita production from 2012 to 2017 was 66 gpcd. Table 2-16 shows the historical and
projected population, ADD, MDD, PHD, and ERUs from 2012 to 2039.

TABLE 2-16

Projected Production and ERUs through 2039

Average Day Maximum Day Peak Hourly
Demand® Demand® Demand®
Year | Population® | (gpd) | (gpm) | (gpd) | (gpm) | (gpd) | (gpm) | ERUs®)
2012() 5,133 330,918 230 696,000 483 1,221,960 849 2,071
2013® 5,131 330,016 | 229 | 597,000 | 415 | 1,048,147 | 728 2,066
2014 5,105 ] O] ] (7) (7) (7) ]
2015© 5,063 338,178 | 235 | 637,188 | 442 | 1,118,704 | 777 2,117
2016©) 5,010 328,913 228 634,472 441 1,113,936 774 2,059
20176 4,958 331,260 230 572,208 397 1,004,620 698 2,073
2018 5,369 354,347 246 744,128 517 1,302,189 904 2,215
2019 5,409 356,988 248 749,676 521 1,311,897 911 2,231
2020 5,447 359,491 250 754,932 524 1,321,095 917 2,247
2021 5,472 361,129 251 758,371 527 1,327,113 922 2,257
2022 5,496 362,750 252 761,776 529 1,333,072 926 2,267
2023 5,521 364,356 253 765,147 531 1,338,972 930 2,277
2024 5,545 365,945 254 768,485 534 1,344,812 934 2,287
2025 5,568 367,519 255 771,789 536 1,350,594 | 938 2,297
2029 5,629 371,520 258 780,192 542 1,365,298 948 2,322
2039 5,962 393,508 273 826,366 574 1,446,101 | 1,004 2,459
1) See details in Tables 2-1 and 2-15.
(2) Projected Average Day Demand = Population * 66 gpcd (Table 2-5).
3) Projected Maximum Day Demand assumes a factor of 2.10 * ADD (Table 2-13).
4) Projected Peak Hour Demand assumes a factor of 1.76 * MDD (Table 2-14).
(5) Projected ERUs = Average Day Demand in gpd / 160 gpd/ERU (Table 2-10).
(6) Historical data.
(7 There were several Well 6 source meter issues in 2014, so the total annual production was under
recorded. Therefore, the 2014 data will not be used in analyses.
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CHAPTER 3

WATER QUALITY ANALYSIS

INTRODUCTION

The purpose of this chapter is to summarize existing water quality regulations and
compare the District’s water quality to those regulations.

WATER QUALITY STANDARDS
APPLICABLE DRINKING WATER QUALITY REGULATIONS

Group A public community systems in Washington State must comply with the drinking
water standards adopted by the DOH and the federal Safe Drinking Water Act and its
amendments. The DOH has adopted the federal standards under WAC 246-290.
Existing state law contains regulations for bacteriological contaminants, inorganic
chemicals and inorganic physical parameters (I0Cs), volatile organic chemicals (VOCs),
synthetic organic chemicals (SOCs), radionuclides, total trihalomethanes (TTHMSs) and
haloacetic acids (HAASS).

Table 3-1 lists the existing drinking water regulations and the applicability of each
regulation. This table lists only the regulations applicable to the District. For example,
the Surface Water Rule is not listed nor is it applicable to the District.

Many of the regulations shown in Table 3-1 define water quality standards and establish
water quality monitoring schedules. The implementation schedules for the regulations
are subject to revision, and the District should continue to stay informed regarding
regulatory deadlines.

As described in detail in Chapter 1, the District chlorinated its system from September,
2013 to December 2016. The District no longer chlorinates. However, the regulations
relating to disinfection are still included in Table 3-1 because the District did chlorinate
since that last water system plan and still has their chlorination facilities.
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TABLE 3-1

Summary of Drinking Water Regulations

ATTACHMENT A

Contaminants

(Stage | and 1)

Chlorite, Bromate

Drinking Water Regulation® Affected District Action
Revised Total Coliform Rule Coliform Monitoring
Residual Disinfectants Total anq Free No _Longer

Chlorine Monitoring®
Consumer Confidence Report Reporting Only Reporting
Inorganic Chemicals and Physical 10Cs Monitoring/Waiver®
Parameters
Arsenic Rule Arsenic Monitoring/Waiver®
Volatile and Synthetic Organic Compounds VOCs, SOCs Monitoring/Waiver®®)
Asbestos Asbestos Monitoring
Lead and Copper Rule Lead, Copper Monitoring
Radionuclide Rule Radionuclides Monitoring/Waiver®
Disinfectants/Disinfection Byproducts Rule TTHMs, HAAS, No Longer

Monitoring®

Groundwater Rule with Triggered Source
Monitoring

Bacteriological

Monitoring

Q) Drinking water regulations as of 2018.

(2) The District previously chlorinated its system from September, 2013 to December 2016. More

details are included in Chapter 1.

3) For complete 10Cs and arsenic, Well 6 has a 9-year waiver through 2027 and Wells 4, 5 and 7
have a 9-year waiver through 2019. Nitrate and manganese samples are analyzed on a 1- or 3-year

basis, respectively.

4 For VOCs, Wells 4, 5, 6 and 7 have 6-year waivers through 2023, 2019, 2021 and 2024,

respectively.

(5) For SOCs, Wells 4, 5, 6 and 7 have 9-year waivers for herbicides through 2022 and 3-year waivers
for pesticides and soil fumigants through 2019.
(6) For radionuclides, Wells 4 and 5 have a 6-year waiver through 2023 and Wells 6 and 7 have a

6-year waiver through 2021.

WATER QUALITY STANDARDS AND ANALYSIS

Minimum standards for water quality are specified in terms of Maximum Contaminant
Levels (MCLs). Primary MCLs are based on chronic and/or acute human health effects.
Secondary MCLs are based on factors other than health effects, including aesthetics.
MCLs are specified in WAC 246-290 and described in the following pages and tables.
Water quality data and the water quality monitoring schedule are included in Appendix F.
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Consumer Confidence Report

The Consumer Confidence Report Rule requires community system purveyors to prepare
and distribute an annual report of water quality analyses to their customers by the first of
July annually. The District issues an updated Consumer Confidence Report to its
customers each year prior to July 1. Appendix G includes the most recent version of this
report.

Total Coliform Rule

Introduction

Many serious diseases are caused by bacteria, which are a classification of single-celled
organisms. To test for contamination in drinking water, specific bacteria generally
known as indicator organisms are measured. Indicator organisms are used because they
are easy to test for and their presence is generally indicative of biological contamination.
Total coliform, fecal coliform, and E. coli are typical indicator organisms.

Monitoring Requirements and Analysis

WAC 246-290 establishes bacteriological testing requirements for public water systems.
Compliance with this rule is based on the presence/absence of total coliforms. The
number of routine samples required depends on the system size.

The Revised Total Coliform Monitoring Rule specifies each total coliform positive
routine sample must be tested for the presence of E. coli.; if any total coliform positive
sample is also E. coli. positive, then the sample must be reported to the state by the end of
the day. If a routine sample is positive for total coliform, repeat samples are required.

Within 24 hours of learning of the total coliform positive sample result, at least three
repeat samples must be collected and analyzed for total coliform. One repeat sample
must be collected from the same tap as the original sample, one repeat sample must be
collected within five service connections upstream, and one repeat sample must be
collected within five service connections downstream. If one or more repeat sample is
positive for total coliform, the sample must be analyzed for E. coli. If the total coliform
positive sample is positive for E. coli, the sample must be reported to the state. Another
set of repeat samples must then be collected unless an assessment has been triggered and
the state has been notified. In addition to repeat sampling within the distribution system,
each source that was running at the time of the original total coliform positive sample
must be sampled, as discussed in the Groundwater Rule section below.

The District is required to sample for bacteriological contaminants six times each month.
A copy of the sampling locations and the repeat samples are included in Coliform
Monitoring Plan in Appendix H.
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The District has not tested positive for coliform on any of its routine samples since 2013.
Residual Disinfectant

According to WAC 246-290-300, systems providing disinfection treatment shall measure
residual disinfectant concentration within the distribution system when taking routine or
repeat coliform samples. The District does not disinfect its source water and therefore
does not monitor residual disinfectant levels.

Groundwater Rule
Introduction

The federal Groundwater Rule (GWR) is designed to protect people served by
groundwater sources from bacteria and viruses. The GWR establishes a risk-targeted
approach to identify water systems susceptible to fecal contamination. Water systems
can comply with the monitoring portion of this rule in two basic ways: compliance
monitoring of treatment providing at least 4-log virus inactivation or removal, or
triggered source monitoring if treatment is not provided or does not provide at least 4-log
virus inactivation.

Monitoring Requirements and Analysis

The District, as an unchlorinated system, will comply with the GWR through triggered
source monitoring. The GWR requires triggered source water monitoring within 24
hours of receiving an unsatisfactory total coliform distribution system sample. To
comply with the GWR water systems must take at least one sample directly from each
active individual well that was running at the time of the positive coliform sample.
Source water samples are to be analyzed for fecal coliform in accordance with EPA
guidelines, and the results reported to DOH. If the triggered source sample is fecal-
indicator positive and DOH does not require corrective actions after a first positive
triggered source sample, the water system must collect five additional source water
samples from the same source within 24 hours of being notified of the fecal indicator-
positive sample.

The GWR requires corrective action if a significant deficiency is identified, or if the
initial triggered source sample or one of the five additional source samples test positive
for fecal contamination. Water systems are required to implement at least one of the
following corrective actions:

o Provide an alternative source of water as soon as possible.
o Eliminate the source of contamination as soon as possible.
o Correct all significant deficiencies identified by sanitary surveys.
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o Provide treatment that reliably achieves at least 4-log treatment of viruses
before or at the first customer for the groundwater source.

The GWR also requires that the DOH conduct sanitary surveys on water system facilities.
The purpose of the sanitary survey is to identify deficiencies in the system where
contamination could occur. In general, the DOH conducts sanitary surveys on water
systems every 3 to 5 years.

The District’s last sanitary survey was competed by DOH in December 2017 and found
no acute health concerns.

Inorganic Physical and Chemical Characteristics
Introduction

This category includes several inorganic elements and compounds. Many of the
inorganic chemicals include elemental metals such as mercury, arsenic, and iron. Some
non-metallic constituents such a chloride, fluoride, and sulfate are also included.
Physical properties affecting water quality in this category include turbidity, specific
conductivity, total dissolved solids, and color.

WAC 246-290-310 specifies primary and secondary MCLs for inorganic physical and
chemical characteristics. Primary MCLs are based on health effects, and secondary
MCLs are based on non-health factors, such as aesthetics. Three chemicals, lead, copper,
and sodium do not have primary or secondary MCLs, but are required to be monitored
along with other IOCs. Lead and copper are regulated under the Lead and Copper Rule,
described in detail later in this chapter. Primary and secondary MCLs for inorganic
chemical and physical characteristics are summarized in Tables 3-2 and 3-3, respectively.
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TABLE 3-2

Primary Water Quality Standards Inorganic Chemical Characteristics

Chemical Primary MCL
Antimony (Sh) 0.006 mg/L
Arsenic (As) 0.01 mg/L
Asbestos 7 million fibers/liter (length >10 microns)
Barium (Ba) 2.0 mg/L
Beryllium (Be) 0.004 mg/L
Cadmium (Cd) 0.005 mg/L
Chromium (Cr) 0.1 mg/L
Copper (Cu) 1.3 mg/L (Action Level)
Cyanide (HCN) 0.2 mg/L
Fluoride (F) 4.0 mg/L
Lead (Pb) 0.015 mg/L (Action Level)
Mercury (Hg) 0.002 mg/L
Nickel (Ni) 0.1 mg/L
Nitrate (as N) 10.0 mg/L
Nitrite (as N) 1.0 mg/L
Selenium (Se) 0.05 mg/L
Sodium (Na) 20 mg/L (EPA recommendation)
Thallium (T1) 0.002 mg/L
TABLE 3-3

Secondary Water Quality Standards
Inorganic Chemical and Physical Characteristics

Chemical/Characteristic Secondary MCL
Chloride (CI) 250.0 mg/L
Fluoride (F) 2.0 mg/L
Iron (Fe) 0.3 mg/L
Manganese (Mn) 0.05 mg/L
Silver (Ag) 0.1 mg/L
Sulfate (SO4) 250.0 mg/L
Zinc (Zn) 5.0 mg/L
Color 15 Color Units
Hardness None Established
Specific Conductivity 700 umhos/cm
Total Dissolved Solids (TDS) 500 mg/L

Monitoring Requirements and Analysis

3-6

King County Water District 54

October 2019

Comprehensive Water System Plan



ATTACHMENT A

Gray & Oshorne, Inc., Consulting Engineers

Groundwater sources must be sampled for inorganic compounds once every 3 years,
unless a monitoring waiver is granted by DOH. The District currently has a 9-year
waiver for IOC sampling, which is in effect from May 2010 to 2019 for Wells 4 and 5
and from May 2018 to 2027 for Wells 6 and 7. Nitrate samples are required annually and
nitrite samples are required once every 3 years. Because nitrates and nitrites are included
in 10C sampling, additional individual samples are not required in years when an 10C is
taken from the source.

Inorganic water quality results for detected constituents in the District’s sources (prior to
treatment) are summarized in Table 3-4 from the most recent complete 10C sampling of
raw water sources.

TABLE 3-4

Detected Inorganic Chemical and Physical Characteristics Sampling Results

Measured Well 4 Well 5 Well 6 Well 7
Constituent® Units 5/13/2010 | 5/13/2010 | 5/15/2018 | 5/13/2010 | MCL
Chloride mg/L 4.0 4.0 2.5 3.0 250
Manganese mg/L 0.06 0.05 0.05 0.06 0.05
Sulfate mg/L 12.0 12.0 2.3 3.0 250
Sodium® mg/L 8.0 9.0 114 11 25
Hardness mg/L 87 92 56 56 N/A
Conductivity | Umhos/cm 166 172 134 130 700
Turbidity NTU 0.2 <0.1 0.6 0.2 N/A
Q) Inorganic constituents and physical characteristics listed in Tables 3-3 and 3-4, but not present in

this table, were not detected in the District’s sampling results.
(2) EPA recommended limit of 25 mg/L for sodium

The District source water contains manganese at close to the secondary Maximum
Contaminant Level (MCL), 0.050 mg/L. The MCL for manganese was established based
upon aesthetic considerations and is a secondary MCL. Excessive manganese
concentrations can stain clothes, cause the water to appear tea or coffee colored, and
change the taste of the water. WDOH has recently reviewed potential health impacts of
manganese in drinking water, particularly on infants and is considering setting a
treatment goal of manganese in drinking water to 0.020 mg/L. WDOH has removed
“manganese does not pose a threat to human health” from its publications.

When the District chlorinated its system from September 2013 to December 2016, it
received customer complaints multiple times per week regarding tea or coffee colored
water, “brown water.” Prior to chlorine addition the District would receive on the order
of 4 to 6 brown water complaints per year.
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Manganese biofilm may have developed on the inside of water mains over the years due
to the manganese concentrations in the water. Chlorine oxidizes manganese. The
chlorine addition may have caused the biofilm to oxidize and dislodge resulting in the tea
or coffee colored water.

The District conducted extensive testing and received DOH’s permission to discontinue
chlorination on December 31, 2016.

The District developed and implemented a unidirectional flushing program after the
increase in discolored water complaints. The intent of unidirectional flushing is to
physically remove any biofilm by pushing water through the system at a minimum
velocity 2.5 feet per second. The unidirectional flushing program did reduce the
frequency of brown water complaints for a period of time after it was completed, but it
did not eliminate them. Since the District stopped adding chlorine to the system, “brown
water” complaints have dropped to one every few months.

With the exception of manganese the District’s inorganic chemical and physical
characteristics meet the DOH standards.

Arsenic
Introduction

Arsenic is an inorganic chemical that has received significant health attention. Long-
term exposure to low concentrations of arsenic in drinking water can lead to skin,
bladder, lung, or prostate cancer. Non-cancer effects of ingesting arsenic at low levels
include cardiovascular disease, diabetes, and anemia, as well as reproductive,
developmental, immunological, and neurological effects.

After several proposals and revisions by EPA, the current arsenic standard was published
in February 2001, and became effective in the State of Washington in 2004, replacing the
previous standard of 0.05 mg/L. Compliance with the MCL standard of 0.01 mg/L is
required for all systems.

Monitoring Requirements and Analysis

Arsenic monitoring requirements are consistent with monitoring for other I0Cs. 10Cs,
including arsenic, are tested every three years; however, the District currently has 9-year
waivers on all of its wells through December 2019. Any system that has a sample
exceeding the MCL must increase the frequency of monitoring at that sample location to
quarterly sampling. Compliance with the MCL will be based on the running annual
average of the samples. Systems triggered into increased monitoring would not be
considered in violation of the MCL until they have completed 1 year of quarterly
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sampling. However, if any sample result causes the running annual average to exceed the
MCL at any sampling point, the system is out of compliance with the MCL immediately.

Inorganic testing showed arsenic levels below the detection level for the last 8 years and
a value of 0.002 mg/L in 2010.

Lead and Copper

Introduction

In 1991, the EPA promulgated the Federal Lead and Copper Rule. The State of
Washington adopted this rule in 1995, with minimal changes. The Lead and Copper Rule
is intended to reduce the tap water concentrations of lead and copper that can occur when
corrosive source causes lead and copper to leach from meters and other plumbing
fixtures.

Monitoring Requirements and Analysis

Based on the requirements of the EPA Lead and Copper Rule (40 CFR 141), lead and
copper monitoring must be completed for two consecutive 6-month monitoring periods.
If lead and copper action levels are not exceeded, then the number of samples may be
reduced to one-half the original number for three consecutive annual periods. Assuming
compliance with the action level is maintained, reduced sampling may continue once
every 3 years thereafter.

Ninety percent of the distribution system lead samples collected according to the
procedures outlined in WAC 246-290 must have concentrations below the “Action
Level” of 0.015 mg/L. Similarly, 90 percent of the copper samples must have
concentrations less than 1.3 mg/L. Systems exceeding the action levels are required to
provide public notification and implement a program for reducing lead and copper levels.

The District last collected lead and copper samples in August 2015. Distribution system
samples were taken at 20 locations. The results of the lead and copper testing conducted
in 2015 are shown in Table 3-5. As shown, all lead and copper samples were below the
action limit. The District meets the regulations for lead and copper.
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TABLE 3-5

Lead and Copper Testing Results (2015)

Lead Copper
Parameter (mg/L) (mg/L)
Action Level, mg/L 0.015 1.3
State Reporting Level, mg/L 0.001 0.02
Maximum Concentration Reported, mg/L 0.0110 0.080
90th Percentile Concentration 0.006 0.06
Samples Taken 20 20
Samples Exceeding Action Level 0 0
Minimum Concentration Reported, mg/L 0.0010 0.0200

Nitrates

Sampling and testing for nitrates is required annually. The MCL is 10 mg/L for nitrate.
Nitrate is a common concern for water systems with sources including fertilizer runoff,
septic tanks and erosions of natural deposits. Health effects of water with nitrates or
nitrites in excess of the MCL on infants under 6 months include shortness of breath and
blue-baby syndrome. Testing results showed no detectable nitrates in any District sample
for at least the past 7 years. The District water supply meets the regulations for nitrates.

Volatile Organic Compounds and Synthetic Organic Compounds
Introduction

VOCs are manufactured, carbon-based chemicals that vaporize quickly at normal
temperatures and pressures. VOCs include many hydrocarbons associated with fuels,
paint thinners, and solvents. This group does not include organic pesticides, which are
regulated separately as SOCs. VOCs are divided into the two following groups:

1. Regulated VOCs that have been determined to post a significant risk to
human health.

2. Unregulated VOCs for which the level of risk to human health has not
been established.

There are currently 21 regulated VOCs and 33 regulated SOCs. WAC 246-290-310
defines the maximum contaminate levels for VOCs and SOCs. The MCLs for VOCs are
as described in 40 CFR 141.61(a) and the MCLs for SOCs are as described in 40 CFR
141.61(c).

Monitoring Requirements and Analysis
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Per the DOH requirements, SOCs and VOCs must be sampled once every 3 years, unless
a waiver is in place. Sampling reported no detectable VOCs or SOCs in any District
samples, except for the following shown in Table 3-6.

TABLE 3-6

VOCs and SOCs Testing Results (pg/L)

Well 7 Well 6
Measured Constituent =~ (4/19/2016)  (4/14/2015) MCL @ State Reporting Limit
2,4-D 0.5 0.5 70.0 0.1
2,45 TP (Silvex) 1.0 1.0 50.0 0.2
Pentachlorophenol 0.2 0.2 1 0.04
Dinoseb 1.0 1.0 7.0 0.2

Asbestos
Introduction

Asbestos is the name for a group of naturally occurring, hydrated silicate minerals with
fibrous morphology. Included in this group are chrysotile, corcidolite, amosite, and the
fibrous varieties of anthophyllite, tremolite, and actinolite. Most commercially mined
asbestos is chrysotile. Asbestos’ flexibility, strength, and chemical and heat resistance
properties have adapted it to many uses including building insulation, brake linings, and
water pipe.

In recent years, there has been much concern with the health risks associated with
asbestos. Several studies and case histories have documented the hazards to internal
organs as a result of inhalation of asbestos fibers. Data is limited on the effects of
ingestion of asbestos fibers or on the effects of inhalation exposure from drinking water.
Ingestion studies have not caused cancer in laboratory animals, although studies of
asbestos workers have shown increased rates of gastrointestinal cancer.

Monitoring Requirements and Analysis

Asbestos is listed as a primary inorganic contaminant; however, it is not routinely
included in 10OC samples from public systems. Asbestos monitoring is to be conducted
every 9 years unless a waiver is applied for and grated by the DOH.

The District’s last sampling for asbestos was performed in July 2018. The results showed
asbestos fibers at a concentration of 0.123 MFL; the MCC is 7.0 MFL (MFL — million
fibers per liter of water).
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Radionuclides and Radon
Introduction
Radionuclides include radioactive substances occurring naturally in subsurface waters.
Regulated substances include radium-226, radium-228, uranium, and gross alpha and
beta particles. Table 3-7 summarizes radionuclide MCLs as defined by EPA’s
Radionuclide Rule, WAC 246-290-210(6), and 40 CFR 141.66.

TABLE 3-7

Radionuclide MCLs

Radionuclide MCL
Combined Radium -226 and -228 5 pCi/L
Uranium 20 pg/L
Gross Alpha (excluding uranium and radon) 15 pCi/L
Gross Beta 4 millirem/year

Monitoring Requirements and Analysis

WAC 246-290-200(10) and 40 CFR 141.26 require two radionuclide samples once every
2 years from each source. A gross alpha particle activity measurement may be
substituted for the required radium-226 and radium-228 analysis provided the measured
gross alpha particle activity does not exceed 5 pCi/L at a confidence level of 95 percent.

In November of 1999, EPA proposed a preliminary radon MCL of 200 pCi/L. EPA is
considering an alternative MCL of 4,000 pCi/L if states or water purveyors implement a
multimedia mitigation program aimed at reducing household indoor-air health risks from
radon gas from soil as well as tap water. In 2012, the EPA published Report to Congress:
Radon in drinking Water Regulations to detail the findings in support of the proposed
radon rule. The date for publication of the final Radon Rule is unknown at this time.

The District collected radionuclide samples for 2015 and 2017, which had no detectable
radionuclides in any sample.

Disinfectants/Disinfection Byproducts Stage Rule (Stages I and II)

WAC 246-290-300(6) requires purveyors of public systems that provide water treated
with chemical disinfectants to monitor for disinfectants and disinfection byproducts. The
D/DBP Rule establishes residual disinfectant concentrations and MCLs for disinfection
byproducts. TTHMs and HAAGS are a group of organic compounds that can be formed as
a result of drinking water disinfection by chlorine and are, therefore, often referred to as
disinfection byproducts. TTHM include the sum of the concentrations of four
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disinfection byproducts: chloroform, bromoform, bromodichloromethane, and
dibromochloromethane.

The Stage 1 D/DBP rule was published by the Environmental Protection Agency in 1998,
incorporated into Washington State’s Drinking Water Regulations in April 2003, and
Stage 1 became effective January 1, 2004. The Stage 1 D/DBP Rule remained in effect
for compliance until October 1, 2013.

Stage 2 of the D/DBP Rule was published in January 2006 and compliance with the new
regulations began on October 1, 2013. Under Stage 2 of the D/DBP Rule, the MCLs for
TTHM and HAAS remain 80 ug/L and 60 pg/L, respectively; however, compliance with
the MCL is based on the running annual average of each individual sample instead of the
running annual average of all samples combined. The number of samples taken is
dependent on the population served. Systems serving between 500 and 9,999 people
must collect two samples per year.

The District chlorinated its water from September 2013 to December 2016. The District
monitored for TTHM and HAAGS during that time and has continued to do so as part of
the agreement with DOH when the District discontinued chlorination December 2016.
The TTHM and HAAS samples shown in Table 3-8 are all under the MCL.

TABLE 3-8

Disinfection Byproduct Samples (ug/L)

TTHM HAA5
Date Location TTHM® HAA5®D MCL  MCL
9/14/2016 = 227" South Dock Avenue 3.9 1.3 80 60
9/14/2016 21516 13" Avenue South 5.3 1.1 80 60
8/26/2015 | Harbor Master’s Office (North) 11 1.4 80 60
8/26/2015 21516 13" Avenue South 10.8 3.4 80 60
9/9/2014 Dock Street (Marina) @) @D 80 60
9/9/2014 21516 13" Avenue South 0.3 @ 80 60
(1) Below detection limits.
CONCLUSIONS
The District is meeting all regulations for water quality.
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CHAPTER 4

SYSTEM ANALYSIS

INTRODUCTION

The purpose of this chapter is to determine if the existing water system facilities are able
to supply sufficient quantity of water to meet existing and projected demands. In this
section, three major planning components will be analyzed:

. System Design Standards
. System Component Analysis
. System Deficiencies and Proposed Improvements

The design and construction standards identify the standards that apply to the District’s
water system facilities. The system component analyses compare the various design
standards to the District’s existing facilities. Based on these analyses, a summary of
deficiencies is provided. Recommended improvements, project costs, and prioritization
of recommended improvements are presented in Chapter 8 of this plan.

SYSTEM DESIGN STANDARDS

Performance and design criteria typically address the sizing and reliability requirements
for source, storage, distribution, and fire flow. Washington Administrative Code (WAC)
246-290 contains general criteria and standards that must be followed in development of
public water systems. In addition, the Washington State Department of Health (DOH)
Water System Design Manual (December 2009) provides specific guidance for system
design. The general facility design standards for the following subjects are discussed in
the order shown below:

Average and Peak Day Demand

Peak Hour Demand

Storage Requirements

Fire Flow Rate and Duration

Minimum System Pressure

Minimum Pipe Sizes

Backup Power Requirements

Valve and Hydrant Spacing Recommended Standard
Other System Policies

CoNOR~ LN E

The DOH relies on various publications, agencies, and the District to establish design
criteria. A brief description of the most widely recognized performance and design
standards are listed as follows:
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o WAC 246-290, Group A Public Water Systems, Washington State Board of
Health (October 2009).

This is the primary drinking water regulation utilized by the DOH to
assess capacity, water quality, and overall compliance with drinking water
standards.

o Water System Design Manual, DOH (December 2009).

Significant revisions to the former DOH Sizing Guidelines have recently
been adopted. These standards will serve as guidance for the preparation
of plans and specifications for Group A public water systems in
compliance with WAC 246-290.

Table 4-1 lists the suggested DOH Water System Design Manual guidance and the
District policies with regard to each standard for general facility requirements.
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TABLE 4-1

General Facility Recommendations and Requirements

Standard

DOH Water System Design Manual
(December 2009)

District Standards

Average Day and
Maximum Day
Demand

Average Day Demand (ADD) should be
determined from previous metered water use
data. Maximum Day Demand (MDD) is
estimated at approximately 2.0 times the
average day demand if metered data is not
available.

ADD = Metered consumption
using 5-year average.

MDD = Based on peaking factor
determined from historical
source production data

Peak Hour Demand

Peak hour demand (PHD) is determined using
the following equation:
PHD = (MDD*N/1440)*[(C)*(N)+F]+18
C = Coefficient from DOH Table 5-1
N = Number of connections, ERUs
F = Factor of range from Table 5-1

PHD is determined by applying
a peaking factor of 1.75 for
MDD to PHD, based upon the
DOH equation shown to the left
and the 2012 to 2017 MDD data
(see Tables 2-13 and 2-14).

Source Capacity

Capacity must be sufficient to meet MDD.

Same as DOH Water System
Designh Manual, Chapter 7.

Storage
Requirements

The sum of:
Operational Storage Volume sufficient to
prevent pump recycling.
Equalizing Storage Ves = (Qpn — Qs) * 150
Dead Storage As needed to maintain
pressure
Plus the larger of
Standby Storage
VSB = (2 *ADD * N) —tn * (Qs — QL) with
a minimum of (200*N)
Fire Suppression Storage Vess = NFF * T
Definitions
ADD = average day demand, gpd/ERU
N = number of ERUs
Qpr = peak hour demand (gpm)
Qs = total normal source capacity (gpm)
Qv = capacity of largest source (gpm)
tm = daily pump source run time (1440 min)
NFF = Required fire flow (gpm), set by Fire
Marshall)
T = fire flow duration (min), set by Fire
Marshall)

Same as DOH Water System
Design Manual, using the
formulas provided in the manual,
Chapter 9.

Minimum System
Pressure

The system shall be designed to maintain a
minimum of 30 psi in the distribution system
under peak hour demand and 20 psi under fire
flow conditions during MDD.

Same as DOH Water System
Design Manual, Chapter 8.
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TABLE 4-1 — (continued)

ATTACHMENT A

General Facility Recommendations and Requirements

DOH Water System Design Manual

Standard (December 2009) District Standards
Fire Flow The minimum fire flow shall be determined by | The District’s fire flow
Standard the local fire authority or WAC 246-293 for requirements are based on the

systems within a critical water supply service
area (CWSSA).

City of Des Moines Standards
and the Fire Marshal’s
determination of required flows
for non-residential structures.

Minimum Pipe
Size

The diameter of a transmission line shall be
determined by hydraulic analysis. The
minimum size distribution system line shall not
be less than 6 inches in diameter for a looped
system or 8 inches in diameter for a single line
system unless hydraulic analysis shown smaller.

The minimum size for a
waterline providing fire flow
shall be sufficient to provide the
required flow rate to maintain a
velocity in the pipeline(s) not
greater than 10 ft/sec.

Reliability
Recommendations

e Well sources capable of supplying MDD
within an 18-hour period

e Sources meet ADD with largest source out
of service

e Back-up power equipment for pump
stations unless there are two independent
commercial power sources

e Provision of multiple storage tanks

Standby storage equivalent to ADD x 2,

with a minimum of 200 gpd/ERU

Low and high level storage alarms

Looping of distribution mains when feasible

Pipeline velocities not > 8fps at PHD

Flushing velocities of 2.5 fps for all

pipelines

Same as DOH Water System
Design Manual, Chapter 5.

Valve and Hydrant
Spacing

Sufficient valving should be placed to keep a
minimum of customers out of service when
water is turned off for maintenance or repair.

As a general rule, valves on distribution mains
of 12 inches and smaller should be located
every 1,000 feet. Fire hydrants on laterals
should be provided with their own auxiliary gate
valve.

Valve and hydrant standards are
outlined in the District’s
Development Standards.

Water Quality

The primary drinking water regulation utilized

WAC 246-290

Standards by DOH to assess water quality and overall
compliance with drinking water standards.
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CONSTRUCTION STANDARDS

Construction standards set forth the materials and construction standards that contractors,
developers, and the District must follow when constructing system facility improvements.
The District’s Development Standards are included in Appendix I.

SYSTEM COMPONENT ANALYSIS

The following section evaluates the existing water system facilities. They are analyzed
based on their capacity, physical conditions, and performance capabilities relative to
existing and projected growth conditions.

SUPPLY ANALYSIS

A description of the District’s sources of supply was presented in Chapter 1. According
to the DOH 2009 Water System Design Manual, source production capacity must be
sufficient to supply the maximum day demand (MDD). Projections for MDD as well as
average day demand (ADD) must also comply with the maximum instantaneous and
maximum annual withdrawal limitations of associated water rights.

Water Rights Analysis

All appropriations of water for public use within Washington State must be made in
accordance with existing water rights and the established procedures that govern their
implementation and use. The District’s water rights are discussed in Chapter 1 and are
summarized in Table 1-3. The District’s water rights have an annual capacity of
1,319 acre-feet/year. An analysis of historical and projected demands on annual water
rights is provided in Table 4-2. Under current growth projections, the District has
sufficient annual water rights to meet the 20-year planning period.
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Historical and Projected Annual Water Right Capacity Analysis

TABLE 4-2

ATTACHMENT A

Historical® and
Projected® Annual Water Right Surplus
Annual Water Right Production or (Deficit)
Year (gallyr) (ac-ft/yr) (gallyr) (ac-ft/yr) (gallyr) (ac-ft/yr)
2012®) | 409,240,973 1,256 121,116,000 372 288,124,973 884
2013® | 409,240,973 1,256 120,456,000 370 288,784,973 886
20149 | 409,240,973 1,256
2015®) | 409,240,973 1,256 123,434,908 379 285,806,065 877
2016®) | 409,240,973 1,256 120,382,032 369 288,858,941 887
2017® | 409,240,973 1,256 120,909,752 371 288,331,221 885
2018 409,240,973 1,256 129,336,559 397 279,904,414 859
2019 409,240,973 1,256 130,300,775 400 278,940,198 856
2020 409,240,973 1,256 131,214,367 403 278,026,605 853
2021 409,240,973 1,256 131,812,081 405 277,428,892 851
2022 409,240,973 1,256 132,403,932 406 276,837,041 850
2023 409,240,973 1,256 132,989,920 408 276,251,053 848
2024 409,240,973 1,256 133,570,045 410 275,670,928 846
2025 409,240,973 1,256 134,144,307 412 275,096,666 844
2029 409,240,973 1,256 135,604,769 416 273,636,204 840
2039 409,240,973 1,256 143,630,325 441 265,610,648 815
(D) Historic production data is shown in Table 2-3 for the years 2012 to 2017.
2 Projected production data is shown in Table 2-16 for the years 2018 and onwards.
3) Historic data.
4) There were several Well 6 source meter issues in 2014, so the total annual production was under

recorded. Therefore, the 2014 data will not be used in analyses.

The District’s water rights have an instantaneous capacity of 2,025 gpm. Table 1-3
provides a summary of the District’s water rights. An analysis of instantaneous water
rights is provided in Table 4-3, which shows the District has sufficient water rights to

supply their maximum day demand (MDD) through the 20-year planning period.
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TABLE 4-3

Instantaneous Water Right Capacity Analysis (gpm)

Maximum Instantaneous Water
Instantaneous Right Capacity
Water Right MDD® Surplus or (Deficit)
Year (gpd) (gpm) (gpd) (gpm) (gpm)
2012 2,664,000 2,025 696,000 483 1,542
2013@ 2,664,000 2,025 597,000 415 1,610
20146) 2,664,000 2,025 - - -
2015@ 2,664,000 2,025 637,188 442 1,583
2016@ 2,664,000 2,025 634,472 441 1,584
2017@ 2,664,000 2,025 572,208 397 1,628
2018 2,664,000 2,025 744,128 517 1,508
2019 2,664,000 2,025 749,676 521 1,504
2020 2,664,000 2,025 754,932 524 1,501
2021 2,664,000 2,025 758,371 527 1,498
2022 2,664,000 2,025 761,776 529 1,496
2023 2,664,000 2,025 765,147 531 1,494
2024 2,664,000 2,025 768,485 534 1,491
2025 2,664,000 2,025 771,789 536 1,489
2029 2,664,000 2,025 780,192 542 1,483
2039 2,660,000 2,025 826,366 574 1,451

(D) Historical data from Table 2-16.

2 Historic data.

3 There were several Well 6 source meter issues in 2014, so the total annual production was
under recorded. Therefore, the 2014 data will not be used in analyses.

Well Pump and Capacity Analysis

The District’s four wells are described in Chapter 1 of this Plan. Table 4-4 presents the
well and pump capacities.

TABLE 4-4

Well and Well Pump Capacity Analysis (gpm)

Maximum Instantaneous Water Right (Qi)® | Well Pump Capacity®

2,025 910
1) As shown in Table 1-3.
2 See Table 1-2 for individual well pump capacities. The District also has a booster

pump station that pumps from the reservoirs to the distribution system which has three
low-flow pumps (two with a 250 gpm and one with a 440 gpm capacity) and three
high flow pumps, each with a capacity of 1,750 gpm. Well 4 capacity is not utilized
in this analysis as it is primarily used as a monitoring well.
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Table 4-5 presents an analysis of the District’s well capacity under normal conditions to
provide the projected the ADD and MDD for the 6-, 10- and 20-year planning periods.
Under normal conditions, the District is not expected to have a source capacity deficit.
Per DOH recommendation, the largest source, Well 7, is assumed to be offline for
average day comparison. All sources are assumed to be pumping for 18-hours when
comparing capacity to maximum day demand.

TABLE 4-5

System Demand and Well Pump Capacity Analysis (gpm)

Total Well Pump Surplus or (Deficit)@®
Year Capacity® ADD® | MDD® (ADD/MDD)
20124 910 230 483 360/199
20134 910 229 415 361/268
201446 910 - - -/-
2015@ 910 235 442 355/240
2016@ 910 228 441 362/242
2017¢ 910 230 397 360/285
2018 910 246 517 344/166
2019 910 248 521 342/162
2020 910 250 524 340/158
2021 910 251 527 339/156
2022 910 252 529 338/153
2023 910 253 531 337/151
2024 910 254 534 336/149
2025 910 255 536 335/147
2029 910 258 542 332/141
2039 910 273 574 317/109

@ Data from Table 1-2.

2 ADD - assumes Well 7 at 320 gpm not pumping.

3 MDD - assumes 18 hours of pumping per day, Wells 5, 6 and 7.

(@) Historic data.

(5) There were several Well 6 source meter issues in 2014, so the total annual production
was under recorded. Therefore, the 2014 data will not be used in analyses.

STORAGE

Storage requirements for the District are determined according to the DOH’s 2009 Water
System Design Manual. The effective storage requirement is based on the sum of the
following:

Operational Storage (OS)
Equalizing Storage (ES)
Standby Storage (SS)

Fire Suppression Storage (FSS)
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o Dead Storage (DS)
Operational Storage

Operational storage is typically defined as the volume of water in a reservoir used while
the sources of supply are turned off during normal system operation. This means the
amount of storage above the level where the first pump or well is turned on to fill the
reservoir. The amount operational storage depends on the specifications of the control
system and the dimensions of the system reservoirs. This storage component is necessary
to prevent excessive cycling (starting and stopping) of wells and booster pumps and to
allow for water turnover in the reservoir.

The District controls the operations of its wells and booster pumps using level sensors in
the reservoirs. Set points are given in Table 7-3 in the Operations and Maintenance,
Chapter 7.

Operational storage is defined by the lead well pump for the Lower Reservoir. The
70-foot diameter Lower Reservoir has an operational range between 18.5 to 20.5 feet, for
a total operational storage volume of 57,577 gallons.
The Upper Reservoir has an operational range from an elevation of 260.9 feet (when the
first low-flow pump turns on) to an elevation of 263.4 feet. The Upper Reservoir has a
total operational volume of 23,073 gallons.
Table 4-6 provides the operational storage requirements for the District.
Equalizing Storage
Equalizing storage is the amount of water needed to meet peak system demand for a
period of time that the system demand exceeds the system source capacity. The DOH’s
2009 Water System Design Manual recommends that this volume be estimated as PHD
minus source capacity for 150 minutes, but in no case less than zero.
Equalizing storage is calculated using the following equation:

ES = (QrH — Qs) * 150 minutes, but in no case less than zero

Where:

ES = Equalizing storage component (gallons)
Qrn = Peak hourly demand (gpm)
Qs = Total source of supply capacity, excluding emergency sources (gpm)
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The District’s sources of supply are four wells with a total capacity of 950 gpm and are
shown in Table 2-11, which have a greater capacity than the peak hour demands 2030.
Thus, the District requires 0 gallons for its equalizing storage component through 2030.
Equalizing storage for 2031 through 2037 is calculated using the DOH equation shown
above. Table 4-6 provides the equalizing storage requirements for the District.

Standby Storage

Standby storage is provided to meet demands in the event of a system failure such as a
power outage, an interruption of supply, or break in a major transmission line. The
amount of standby storage should be based on the reliability of supply and pumping
equipment, standby power sources, and the anticipated length of time the system could be
out of service.

Standby storage is calculated using the following equation:
SS = (2 days) [ (ADD) (N) —tm (Qs — Q1) ]
Where

SS = Total standby storage component for a multiple source system (gallons)

ADD = Average daily demand for the design year (gpd/ERU)

N = Number of ERUs

tm = Time the remaining sources are pumped on the day when the larges
source is not available (minutes/day); unless restricted otherwise, assume
1,440 minutes/day

Qs = Sum of all installed and continuous available supply source capacities,
except emergency sources (gpm)
QL= The largest capacity sources available to the system (gpm)

DOH recommends that standby storage volume be not less than 200 gallons per ERU.

Standby storage calculations are based on the fact the District has multiple well sources
with capacity to meet average daily demands with the largest source out of service.
Therefore, for the purposes of this analysis, projected average daily demands are used to
estimate the total source of supply capacity with the largest source out of service.

The calculated standby storage is less than the minimum of 200 gallons per ERU,
therefore 200 gallons per ERU is used for the standby storage volume. Table 4-6
provides the standby storage requirements for the District.
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Fire Suppression Storage

Fire suppression storage is provided to ensure the volume of water required for fighting
fires is available when necessary. Fire suppression storage also reduces the impact of
firefighting on distribution system pressure. The amount of water required for
firefighting purposes is specified in terms of rate of flow in gallons per minute (gpm) and
an associated duration. Fire flows must be provided at a residual system pressure of at
least 20 pounds per square inch (psi).

Fire suppression storage is calculated using the following equation:
FSS=FF*T
Where

FSS = Required fire suppression storage component (gallons)

FF = Required fire flow rate as specified by fire protection authority or under
WAC 246-293-640, whichever is greater (3,500 gpm)

T = Duration of FF rate as specified by the fire protection authority or under
WAC 246-293-640 (180 min)

The standby storage component or the fire suppression storage component, whichever
volume is smaller, can be excluded from a water system’s total storage requirement
provided that such practice is not prohibited by (1) a locally developed and adopted
Coordinated Water System Plan; (2) local ordinance; or (3) the local fire protection
authority or County Fire Marshal (reference WAC 246-290-235(4)). The District’s
current policy is to allow nesting of these components.

A fire flow of 3,500 gpm for a duration of 3 hours (630,000 gallons) was included in the
storage analysis based upon zoning and requirements from the South King County Fire
and Rescue (SKF&R). Table 4-6 provides the fire suppression storage requirements for
the District.

As stated in Chapter 1, the Upper Reservoir sets the grade for the system. In times of
abnormally high flow, such as fire flow, the upper reservoir provides usable storage
volume between the water depths needed to maintain 30 psi and 20 psi.

Dead Storage

Dead storage is the amount of non-usable storage in a reservoir. Typically, this volume is
required to maintain minimum pressures within the distribution system but it also
includes the unused volume of a reservoir above pump-off set points. For peak hour
demand, the system must maintain a minimum pressure of 30 psi at all times except
during a fire flow event. The system must maintain a minimum pressure of 20 psi at all
times, even at the end of a fire flow event.
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Supply from the Upper Reservoir is provided directly to the distribution by gravity. The
Upper Reservoir has a non-usable volume of 39,573 gallons (water level at 9 feet) that is
needed to maintain a minimum fire flow pressure of 20 psi at the District’s highest
service elevation of 195 feet. Supply from the Lower Reservoir is pumped either to the
Upper Reservoir or directly to the distribution system. As such the reservoir level does
not affect system pressure and dead storage is defined by the set points of the pumps.
The Lower Reservoir storage calculations assume that 2 feet of water is reserved in the
bottom of the reservoir to prevent the booster pumps from cavitating. This dead storage
volume is 57,577 gallons. The total dead storage for both District reservoirs is

97,150 gallons. Table 3-13 provides the dead storage components for the District.

Storage Analysis

Table 4-6 provides the various storage components associated with the District. Standby
storage has been nested within the fire flow storage requirement.

TABLE 4-6

Storage Requirements and Storage Capacity Analysis

Total Total Storage
Required | Available | Surplus or
Year 0S ES SS FSS DS Storage®™ | Storage (Deficit)
2012 | 80,650 0 413,648 | 630,000 | 97,150 807,797 910,000 102,203
2013 | 80,650 0 412,521 | 630,000 | 97,150 807,797 910,000 102,203
2014@ - 0 - 630,000 | 97,150 807,797 910,000 102,203
2015 | 80,650 0 422,722 | 630,000 | 97,150 807,797 910,000 102,203
2016 | 80,650 0 411,141 | 630,000 | 97,150 807,797 910,000 102,203
2017 | 80,650 0 414,074 | 630,000 | 97,150 807,797 910,000 102,203
2018 | 80,650 0 442933 | 630,000 | 97,150 807,797 910,000 102,203
2019 | 80,650 | 156 | 446,236 | 630,000 | 97,150 807,953 910,000 102,047
2020 | 80,650 | 1,114 | 449,364 | 630,000 | 97,150 808,911 910,000 101,089
2021 | 80,650 | 1,741 | 451,411 | 630,000 | 97,150 809,538 910,000 100,462
2022 | 80,650 | 2,362 | 453,438 | 630,000 | 97,150 810,159 910,000 99,841
2023 | 80,650 | 2,976 | 455,445 | 630,000 | 97,150 810,773 910,000 99,227
2024 | 80,650 | 3,585 | 457,432 | 630,000 | 97,150 811,382 910,000 98,618
2025 | 80,650 | 4,187 | 459,398 | 630,000 | 97,150 811,984 910,000 98,016
2029 | 80,650 | 5,719 | 464,400 | 630,000 | 97,150 813,516 910,000 96,484
2039 | 80,650 | 14,136 | 491,885 | 630,000 | 97,150 821,933 910,000 88,067
1) Sum of all components and includes the larger of standby or fire suppression storage since standby
storage can be nested into fire suppression storage.
(2) There were several Well 6 source meter issues in 2014, so the total annual production was under
recorded. Therefore, the 2014 data will not be used in analyses.
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BOOSTER STATION ANALYSIS

The booster station analysis ensures District’s system has sufficient capacity to meet the
required demands. The low and intermediate pumps at the District’s booster station
normally pump from the Lower Reservoir to the Upper Reservoir. The high flow pumps
discharge directly to the distribution system. If the rate from the high flow pumps exceed
demand water will backflow from the distribution system to the elevated reservoir to
prevent overpressurizing the system. When the Upper Reservoir is taken offline for
maintenance, the discharge from the low and intermediate pumps is directed to the
distribution system. A 4-inch pressure relief valve relieves pressure from the distribution
back to the lower reservoir to prevent over pressurization of the distribution system. The
high flow pumps at the booster station are taken offline when the Upper Reservoir is out
of service to prevent over pressurization of the distribution system, should they be called
to run. Fire flow is provided through the Highline Intertie in this scenario.

The District has an open system, the pressure is governed by an atmospheric storage tank.
For open systems, WAC 246-290-230 requires the booster station be designed to meet the
MDD for the zone with all pumps in service and meet the ADD with the largest routinely
pump out of service. Table 4-7 provides the booster station analysis.

TABLE 4-7

Booster Station Analysis — Open System

2018 2029 2039
ADD (gpm) 245 255 268
MDD (gpm) 517 542 574
Pumping Capacity (gpm)™® 3,500 | 3,500 | 3,500
ggmf)clgg(j Cape:zc)lty with Largest Routinely Used Pump Out of 500 500 500

gpm)
Meet ADD with Largest Routinely Used Pump Out of Service Yes Yes Yes
Meet MDD with Existing Pumping Capacity Yes Yes Yes
1) The booster station is equipped with six pumps: three low-flow pumps (capacities of 250 gpm,

250 gpm, and 440 gpm) and three high-flow pumps (all have capacities of 1,750 gpm). The high
flow pumps are only called on when the three low-flow pumps are unable to meet demand. One

of the high-flow pumps is redundant. See Chapters 1 and 6 for more details.

2) For this analysis the intermediate pump is assumed to be the largest routinely used pump. The
high flow booster pumps are not normally used.

The booster station is currently able to supply ADD with the largest routinely used pump
out of service and MDD with the existing pumping capacity through the 20-year planning

period.
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DISTRIBUTION SYSTEM ANALYSIS

HYDRAULIC MODEL

DOH regulations (WAC 246-290) require hydraulic modeling as a component of Water
System Plans in order to evaluate each system’s capabilities. In addition to analyzing the
existing system, the model allows the modeler to review the effectiveness of any
improvements proposed to address the identified deficiencies.

The District’s water system was analyzed using Innovyze’s InfoWater hydraulic
modeling software. The InfoWater model has been created by converting HoONet to
InfoWater and then updating the computer model to reflect current conditions. Reservoir
elevations, well and booster pump station capacities, and control settings have been
verified using planning documents, construction drawings and information provided by
the system operator. The model was then calibrated using hydrant flow testing. Detailed
results from the hydraulic model are provided in Appendix J.

HYDRAULIC CAPACITY ANALYSIS

The District’s system was analyzed under peak hour demand and maximum day demand
plus fire flow scenarios. The purpose of these analyses is to determine if the system can
supply the required flows while maintaining the required minimum system pressures, and
if not, to determine the current capabilities and identify potential improvements necessary
to bring the system into conformance with those criteria.

The following scenarios were modeled in the InfoWater analysis:

o 2039 Maximum Day Demands: These demands were used to evaluate the
system’s ability to meet the maximum day demands plus required fire
flows at DOH’s requirement of 20 psi within the 10-year planning period.

. 2039 Peak Hour Demands: These demands were used to verify the system
is able to meet the DOH standards to supply domestic water at a minimum
system wide pressure of 30 psi within the 20-year planning period.

o 2039 Maximum Day Demands: These demands were used to evaluate the
System’s ability to meet the maximum day demands plus required fire
flows at DOH’s requirement of 20 psi within the 20-year planning period
with the identified capital improvement projects.
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MODEL INPUT

Model input assumptions have significant impacts on peak hour and fire flow results.
Table 4-8 shows the levels of the elevated reservoir during the model scenarios.
Reservoir levels for peak hour scenarios are equal to the total available storage less the
sum of operational storage for the corresponding year. The booster station discharge rate
to the upper reservoir is greater than peak hour demand, thus the equalizing storage
requirement in the upper reservoir, which establishes the grade for the system, is zero.

Operational storage is removed from each reservoir. Equalizing storage and most of the
fire suppression storage requirement is removed from the lower reservoir such that the
lower reservoir is reduced to its dead storage volume during the fire flow analysis. The
remaining volume of fire suppression storage is removed from the upper reservoir. Fire
suppression storage is greater than standby storage for both year 2018 and year 2039 thus
the required storage does not change (Table 4-6).

TABLE 4-8

Reservoir Levels for Modeling

2018 Level (ft) 2039 Level (ft)
Reservoir MDD Fire Flow PHD MDD Fire Flow PHD
Upper Reservoir 14.8 26.4 14.8 26.4
Lower Reservoir 2.0 21.0 2.0 20.6

MODEL CALIBRATION

The calibration of a hydraulic model provides a measure of assurance that the model is an
accurate and realistic representation of the actual system. The hydraulic model of the
District’s water system was calibrated using data obtained from fire hydrant tests at
various locations throughout the water system. Three fire hydrant tests were conducted
by District staff in March and April 2019. During these tests, static and residual
pressures were recorded as the operator opened hydrants and recorded the flow rate.

Field results were used to calibrate the hydraulic model through verification and
adjustment of pipe sizes, roughness coefficients, and elevations. The system conditions
at the time of testing were replicated in the hydraulic model during the calibration
process.

For each hydrant test, the hydraulic model was used to generate static pressure and
residual pressure at the measured hydrant flow rate. The total system demand at the time
of the hydrant tests was assumed to be the 2018 average day demand. Model output was
generated at points in the model equivalent to the locations of the hydrant tests.
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The values measured in the hydrant flow tests are compared to the model output values in
Table 4-9.

TABLE 4-9

Water System Modeling Calibration Results

Field Pressure (psi) Model Pressure (psi) AP
Flow Difference
Location (gpm) | Static | Residual | AP | Static | Residual | AP (psi)
South 227" Street and Dock Street | 3,037 111 100 11 | 106 95 11 0
th th
283:2 220™ Street and 10" Avenue 628 63 55 8 63 56 7 1
th th
283:2 224™ Street and 12" Avenue 750 34 28 6 37 33 5 1

Calibration of the hydraulic model for the District produced drops in pressure during high
flow events that were nearly equal to the observed values.

Peak Hour Demand Scenario

The peak hour demand analysis shows that the majority of the system has adequate
service pressure. Several locations in the northwest of the system and in the vicinity of
the reservoirs meet service standards but have pressures marginally above 30 psi.

Areas along the water front, such as the marina and Anthony’s Home Port restaurant have
peak hour pressures of approximately 110 psi. All services with a static pressure in
excess of 80 psi are fitted with service PRVs to reduce pressure to the domestic plumbing
to 80 psi or less.

Figure 4-1 shows the available system pressure during the projected 2038 PHD scenario.
A booster station is proposed to provide improved pressure to the North Hill area in the
northwest of the District’s service area. This is described further in Chapter 8.

Available Fire Flow Analysis

The DOH Water System Design Manual states that a water system should be designed to
provide adequate fire flow under maximum day demand conditions, while maintaining a
minimum system pressure of at least 20 psi throughout the system.

The required fire flow in the area of downtown Des Moines is 3,500 for 3 hours, as
shown on Figure 4-2. Residential areas outside the downtown area are required to have
1,000 gpm. Fire flow should be maintained while providing a minimum pressure of

20 psi and with the water velocity in the pipes remaining below 10 feet per second.
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Since the 2011 Water System Plan, the District installed a 12-inch water main on Marine
View Drive and connected to dead end lines on side streets. With this installation, the
District now provides fire flow in excess of 3,500 gpm in the downtown area with a

20 psi minimum in the system. The water main along the marina provides flow at
minimum 3,000 gpm while maintaining a 20 psi minimum.

Adequate fire flow is not available in the North Hill area and at the ends of several
cul-de-sacs while maintaining flow velocities below 10 ft/sec and service pressures above
20 psi. The North Hill area has insufficient fire flow due to low static pressure. The
cul-de-sacs have insufficient fire flow as they are served by 4-inch or 6-inch water mains,
which are limited by flow velocities. Improvements to these deficiencies are provided in
Chapter 8. Figure 4-2 shows the results of this analysis.

Figure 4-3 demonstrates the available fire flow with only the pressure constraint, and no
limit on the water velocity and includes hydraulic upgrades as discussed in Chapter 9.
The high-elevation North Hill area limits the available fire flow throughout the system, as
pressures here drop to 20 psi before the full fire flow requirement can be provided in
some locations. The capital improvement plan includes a project to separate this area
into its own higher pressure zone with a booster station and a PRV. This will allow for
higher pressures in the North Hill area during regular service during high flow events.

ERU CAPACITY

Based upon the District’s water rights, pumping capacity and the projected demand the
District should have sufficient capacity to serve growth through the planning period,
approximately 2,460 ERU. As indicated in Table 4-6, a small storage deficiency is
projected at the end of the planning period.

King County Water District 54 4-17
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CHAPTER 5

WATER USE EFFICIENCY PROGRAM

INTRODUCTION

The purpose of this chapter is to identify the District’s conservation and water use
efficiency requirements, evaluate past conservation efforts, and describe the District’s
water use efficiency plan for the next 10 years.

BACKGROUND

The Washington Legislature passed the Water Use Efficiency Act of 1989

(RCW 43.20.230), which directs the Department of Health (DOH) to develop procedures
and guidelines relating to water use efficiency. In response to this mandate, the
Department of Ecology (Ecology), the Washington Water Utilities Council, and DOH
jointly published a document titled Conservation Planning Requirements (1994).

In 2003, the Municipal Water Supply — Efficiency Requirements Act (Municipal Water
Law) was passed and amended RCW 90.03 to require additional conservation measures.
The Municipal Water Law, among other things, directed DOH to develop the Water Use
Efficiency Rule (WUE Rule), which is outlined in the Water Use Efficiency Guidebook
and became effective January 22, 2007.

These documents provide guidelines and requirements regarding the development and
implementation of conservation and efficiency programs for public water systems.
Conservation and efficiency programs developed in compliance with these documents are
required by DOH and by Ecology as part of a public water system water right application.
Conservation must be evaluated and implemented as an alternate source of supply before
state agencies approve applications for new or expanded water rights.

Conservation can be used effectively to help meet the increased demand for water.
Conservation must be evaluated and implemented as an alternate source of supply before
state agencies approve applications for new or expanded water rights. Public awareness
and participation are necessary for the District to develop an active and beneficial
conservation plan.

The third and most recent edition of the WUE Guidebook was released in January 2017.
As an extension to the Conservation Planning Requirements, the WUE Rule sets more
stringent requirements for public water purveyors. The WUE Rule is comprised of the
following four sections:

1. Planning Requirements
2. Distribution System Leakage

King County Water District No. 54 5-1
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3. Customer Goal Setting
4. Annual WUE Reporting

The following sections provide a discussion of each section, requirements, and the impact
the WUE Rule has on the District.

WATER USE EFFICIENCY REQUIREMENTS

The Water Use Efficiency Guidebook establishes varying implementation and evaluation
requirements for municipal water suppliers. The new requirements focus on the
importance of measuring water usage and evaluating the effectiveness of the WUE
program. Key elements of the rule and the District’s progress in meeting the rule are
summarized in Table 5-1.

TABLE 5-1

Summary of Water Use Efficiency Rule Requirements

Requirement Deadline® District Status
(I?:tgln Collecting production and consumption January 1, 2007 In Compliance
Install Production Meters January 22, 2007 In Compliance
Include WUE program in planning documents January 22, 2008 In Compliance
Set District WUE goals July 1, 2008 In Compliance
Submit first annual WUE report July 1, 2008 In Compliance
Submit service meter installation schedule July 1, 2008 In Compliance
Meet distribution leakage standard July 1, 2010 @ In Compliance
Complete installation of all service meters January 22, 2017 In Compliance
1) Deadlines are for systems with less than 1,000 connections.
2 Or 3 years after installing all service meters.
WATER METERS

Metering all production and consumption is critical for determining system wide and
individual water use efficiency. Production meters on each source of supply are required
to measure the amount entering the distribution system. Service meters on each
connection are required to measure the amount being consumed by the customers. The
distribution system leakage is calculated from the data collected by the meters.

As Table 5-1 indicates, the District is fully metered and in compliance with the WUE
Rule requiring production and consumption meters on all supply sources and customer
services, respectively. The District is in the process of replacing service meters to reduce
DSL by more accurately accounting for water used by customers. This process includes
replacing both residential meters as well as large meters on multi-family and commercial
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services. Since 2014, the District has upgraded approximately two-thirds of its service
meters and plans on replacing the remaining one-third of meters by 2022.

DATA COLLECTION AND REPORTING

The WUE Rule requires regular collection of production and consumption data. Data
must be reported in the District’s planning documents and annual performance report to
DOH. Water use data will be used for the following:

Calculating leakage

Forecasting demand for future water needs
Identifying areas for more efficient water use
Evaluating the success of your WUE program
Describing water supply characteristics

Aiding in decision making about water management

Table 5-2 summarizes the water use data collection requirements.
TABLE 5-2

Summary of Water Use Data Collection

Data Type Includes
Source of Supply Monthly and annual totals of water produced, purchased from
Meter Data another water system, and/or supplied to other water systems

through intertie.
Service Meter Data | Total annual water consumed, annual water consumed by each
customer class.

These data are needed to meet the planning and performance reporting requirements and
check compliance with the distribution system leakage standard of the WUE Rule.

The District meters all its sources. Water production is measured at each of the wells and
recorded on a daily basis for each weekday. The District meters each of its customer
connections. Customer meters are read every other month. Water production and
consumption data is summarized in Chapter 2 of this Plan.

DISTRIBUTION SYSTEM LEAKAGE
The Conservation Planning Requirements set the maximum allowable rate of lost and
unaccounted for water at 20 percent of total source production. The WUE Rule requires

that distribution systems have a leakage rate less than 10 percent of finished water
production based on a 3-year rolling average. Distribution system leakage (DSL) is

King County Water District No. 54 5-3
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defined as the difference between the volumes of production by sources and authorized
consumption as measured by service meters plus any other credibly estimated usage.

As shown in Table 5-3 the District’s current 3-year rolling average is 4.1 percent from
2012 to 2017, which meets the DOH requirements of less than 10 percent. In the 2008
Water System Plan, the District’s DSL was above the 10 percent maximum allowed by
the WUE rule. Service meter replacement appears to be reducing DSL.

TABLE 5-3

Distribution System Leakage

Total Authorized Distribution System Leakage
Production | Consumption®
Year (MG) (MG) (MG) | (%) 3-Year Rolling Average
2012 121.1 113.6 7.5 6.2% -
2013 120.5 115.0 5.5 4.6% -
2014 97.5 117.8 - - -
2015 123.4 120.7 2.7 2.2% 4.3%
2016 120.4 116.2 4.2 3.5% 3.4%
2017 120.9 112.9 8.0 6.6% 4.1%
1) See Table 2-7.
(2) There were several Well 6 source meter issues in 2014, the total annual production was under

recorded. Therefore, the 2014 data will not be used in analyses.

DEMAND FORECASTING

Demand forecasting is an essential element of planning. It provides a basis for
comparison for growth and usage, and also helps in scheduling system improvements.
For the purposes of the WUE Rule, forecasting is used in goal setting and measuring the
success of the WUE program.

Complete retail service area population and demand forecasts are provided in Table 2-16
of this Plan. A summary is included in Table 5-4 for the 10- and 20-year planning
periods. These forecasts do not include anticipated reductions in use from conservation
and efficient water use efforts. The District’s consumption rate per ERU value of

160 gallons per day per ERU is not excessive and the DSL meets requirements.

5-4 King County Water District No. 54
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TABLE 5-4

Population and Demand Projections

Average Day | Maximum Day | Peak Hour

Production Production Production
Year | Population (gpd) (gpd) (gpm) ERUs
2018 5,369 354,374 744,128 904 2,215
2029 5,629 371,520 780,192 948 2,322
2039 5,962 393,508 826,366 1,004 2,459

WATER USE EFFICIENCY PROGRAM AND GOALS

Under the WUE Rule, the District must develop a water use efficiency program as part of
its planning documents. This program includes several elements, such as evaluating past
conservation efforts, evaluating distribution system leakage, setting water use efficiency
goals and evaluating and implementing measures to meet these goals, and several more.

The District must set water use efficiency goals and measure progress each year toward
meeting these goals. Goals must include a measurable outcome, address supply or
demand characteristics, and include an implementation schedule. The District must also
evaluate or implement efficiency measures to help meet these goals.

These elements are described in the following sections.
WATER CONSERVATION PROGRAM

The District’s past water conservation program was established in the August 2011 Water
System Plan. This document identified water conservation as an important goal for the
District and its customers.

Under the WUE Rule, the District’s governing board must set water use efficiency goals
and measure progress each year toward meeting these goals. Goals must include a
measurable outcome, address water supply or demand characteristics, and include an
implementation schedule. The District must also evaluate or implement efficiency
measures to help meet these goals.

WUE Goals

The first WUE Rule established by the District was to reduce DSL to less than

10 percent. At the time of the 2011 Water System Plan the three-year running average
DSL for the period 2007 through 2009 was 14.1 percent. The District has replaced the
majority of the meters and through that process has seen water sales increase and DSL
drop to 4 percent. The older meters were likely under reading and thus causing a high
DSL. The District’s goal is to maintain a DSL of less than 7 percent.

King County Water District No. 54 5-5
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The District’s second goal is to reduce the average level of per capita residential water
production. The average per capita water production for the years 2004-2009 was79
gpcd. That production has decreased is now averaging 66 gpcd. The District goal is to
reduce the water use per capita to 60 gpcd by 2028. Water Use Efficiency measures to
accomplish to reduction goal are presented below.

WUE Measures

The WUE Rule requires the evaluation or implementation of water use efficiency
measures to help meet the WUE goals. The WUE Guidebook states several measures that
must be implemented or evaluated and provides a list of measures that can be counted as
supplemental measures in the WUE Program. WAC 246-290-810 identifies the
minimum number of water use efficiency measures that must be evaluated based on
system size. The District currently serves 755 connections and therefore must evaluate or
implement four supplementary water use efficiency measure. The following sections
describe both the mandatory and supplementary water use efficiency measures evaluated
and indicate which have been or will be implemented by the District.

Implement Source and Service Metering and Meter Calibration (Mandatory)

As stated previously, the District meters all sources, all residential services and all
commercial services. The District will also continue to calibrate source meters as
scheduled and service meters as needed.

Water Loss Control (DSL)

The District tracks water use by month and annually. If the DSL increases passed the
7 percent goal the District will contract with a leak detection service.

Implement Customer Education

The District educates customers about efficient water use by providing information in the
annual newsletter. The newsletter informs customers of ways they can reduce their water
demands and also educate customers of the ways the District is working to improve
system efficiency. The District will continue to distribute water use efficiency
information to its customers annually.

Evaluate Conservation Rate Structure

The Water Use Efficiency Rule requires evaluation of a rate structure that encourages
conservation as a mandatory measure. Implementation of a conservation rate structure
counts as a supplementary measure. The District’s current rate structure, shown in
Tables 5-5 and 5-6, is set up to encourage conservation. The District classifies its
customers into residential, multi-family and non-residential classes. The District’s
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current rate structure includes a base charge with a seasonally variable per unit rate that is
higher in the summer to discourage excess consumption during peak demands. The
seasonal rate applies to all three customer classes and as such the implementation of a
conservation rate structure counts as three supplementary measures.

TABLE 5-5

Monthly Rates — Effective January 2019

Per Billing Capital Facility

Customer Class Meter Size Base Rate Cycle Charge

Residential 5/8" or 3/4" $13.90 $27.80 $6.50

1" $14.40 $28.80 $10.50
M(‘;,';'Zanr?t')'y Varies $13.90 | $27.80 Varies®
Non-Residential 5/8" or 3/4" $37.04 $74.08 $10.50
1" $38.41 $76.82 $18.00

1-1/2" $62.84 $125.68 $35.00

2" $110.75 $221.50 $56.00
3" $199.20 $398.40 $112.00
4" $371.19 $742.58 $175.00
6" $739.74 $1,479.48 $350.00

8" $1,231.14 | $2,462.28
(1) Depends on meter size.
TABLE 5-6

Seasonal Water Rates — Effective January 2011

Consumption Rate Dates Rate per 100 Cubic Feet
Summer Water Rates 5/1 through 10/31 $4.10
Winter Water Rates 11/1 through 4/30 $3.80

Notifying Customers about Leaks on Their Properties

The District monitors customer’s accounts for abnormally high consumption indicating a
potential leak. If a leak is suspected, a door hanger is used to notify the customer of the
potential leak. If the District has the phone number or email on record, staff will attempt
to contact the occupant in person. Currently District staff reads meters once every

2 months. Leaks or high usage are discovered at the time of meter reads. More frequent
meter reads will catch abnormal use on a more frequent basis.
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Meter Replacement

The District is in the process of replacing service meters with radio read meters to reduce
DSL by more accurately accounting for water used by customers. This process includes
replacing both residential meters as well as large meters on multi-family and commercial
services. The District has seen its DSL drop as the meter replacement program has
progressed.

Summary of Measures

The WUE Rule requires municipal water systems of the District’s size to implement four
supplementary measures. The District’s water use efficiency measures are listed in
Table 5-7. As indicated, the District is implementing nine additional measures, meeting
the requirement.

TABLE 5-7

Water Use Efficiency Supplementary Measures

Included
Customer
Implemented Measure Classes
Conservation Rate Structure 3
Customer Education 3
Total Supplementary Measures 9

EVALUATING WUE EFFECTIVENESS
The District plans to evaluate the effectiveness of its WUE efforts by:

o Estimating DSL on a monthly basis. The new meters allow meter reads in
1 day and thus a monthly estimation of DSL is possible.

o The District will also calculate the demand per ERU on an annual basis to
evaluate the efficacy of the rate structure and education on the reduction of
water use.
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CHAPTER 6

WELLHEAD PROTECTION PROGRAM

The District completed a Wellhead Protection Plan in 2004, prepared by Hedges
Engineering and Robinson & Noble, Inc. The 2004 Wellhead Protection Plan includes a
hydrogeologic assessment of the area, delineation of a wellhead protection area (WHPA)
for each of the District’s wells, an updated inventory of potential sources of contaminants
within the protection area and contingency plans for potential contamination problems.
The wellhead protection area was delineated using analytical modeling and
hydrogeologic mapping. The potential contaminant source inventory update was
completed through review of Ecology and EPA databases and a windshield survey of the
area. This Chapter includes a summary of the findings of the 2004 Wellhead Protection
Plan which is attached in Appendix K.

WELLHEAD PROTECTION AREA DELINEATION

The hydrogeology of the vicinity of the District wells was created by repeated glaciation
of the Puget Sound area. The District’s wells are completed into two aquifers. Three of
the wells (Wells 4, 6, and 7) have a screened interval of 320 to 340 feet in what is
referred to as the “deep aquifer.” The other well (Well 5) has a screened interval of 213
to 239 feet in what is referred to as the “shallow aquifer.”

The wellhead protection area varies depending upon the hydrogeologic characteristics of
the aquifers. Hydrogeologic characteristics include groundwater gradient, aquifer
transmissivity, aquifer thickness and well discharge. WHPASs are primarily based on time
of travel capture zones. Capture zones are defined for time of travel periods of 6 month
and 1, 5 and 10 years. The 2004 Wellhead Protection Plan delineated a wellhead
protection area based as shown in Figures 5 and 6 of the attached report. Generally, the
wells pull water from the area northeast of the wellfield, though there is some potential
contribution from areas nearer the Puget Sound for the deep aquifer.

INVENTORY OF POTENTIAL CONTAMINANT SOURCES

An essential element of wellhead protection is an inventory of all potential sources of
groundwater contamination in and around the delineated wellhead protection areas. The
purpose of the inventory is to identify past, present, and proposed activities that may pose
a threat to the well, spring, or surrounding area. For the inventory to be effective a full
accounting of all known and potential sources of contamination within the zones must be
conducted and the information accurately mapped. An accurate description of inventory
data sources is required by WAC 246-290-135.
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POTENTIAL CONTAMINANT SOURCES

Within a wellhead protection zone, there are many diverse activities that may
contaminate an aquifer thereby jeopardizing the water supply. It is important that these
activities are properly inventoried and, if necessary, regulated to prevent degradation of
the groundwater supply. The District’s wellhead protection zones extend from SeaTac
Airport in the North to the community of Midway in the south. The eastern edge of the
zones extends to Interstate 5 and the western edge extends into Puget Sound for the deep
aquifer and within 1/2 mile for the shallow aquifer. This area incorporates many
different residential, commercial and industrial land use areas and many potential
contaminant sources.

Underground Storage Tanks

Underground storage tanks (USTs) and leaking underground storage tanks (LUSTS) are a
major threat to groundwater quality. Petroleum products, which may contain impurities
that are mobile in the groundwater system are the most commonly stored substances in
USTs. The EPA estimates that 35 percent of all USTs could be leaking. The most
common causes of leaks are structural failure, corrosion, improper fittings, and improper
installation. Ecology regulates underground storage tanks in Washington State under
WAC 173-360. The regulations require that owners and operators of underground
storage tanks comply with the following sections of the regulations:

Notification, reporting, and record keeping

Performance standards and operating closure requirements
Registration and licensing

Financial responsibility

The WAC allows a number of exemptions including tanks whose capacity is 110 gallons
or less, farm and residential tanks with less than 1,100 gallons, heating oil less than

1,100 gallons per premises, and septic tanks. The homes within the wellhead protection
zone, if heated with oil, likely have underground tanks that are exempt. The 2004
Wellhead Protection Plan identifies a small number of homes with heating oil tanks.
Additionally, the 2004 WHPP identifies fuel storage tanks at service stations as well as at
SeaTac airport as potential contaminant sources.

Septic Systems

King County is responsible for regulating and permitting residential on-site sewage
disposal systems within the county. Contaminants associated with septic tank effluent
include pathogenic organisms, toxic substances, and nitrogen compounds. Ammonia and
nitrate nitrogen are highly soluble in water. There are several areas within the WHPA
that are unsewered and on septic tanks. The 2004 Wellhead Protection Plan found that
these areas were small in comparison with the protection areas and that potential
contamination from septic systems would be diluted before entering the District wells.
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Accidental Spills

Accidental spills or releases of contaminants can potentially impact groundwater
supplies. Potential sources of spills and leaks include underground storage tanks,
accidents and poor disposal practices. The most likely source for accidental spills is
along Interstate 5, Pacific Highway South and other major highway corridors which run
through the District’s WHPA.

Landfills

A landfill is a disposal facility in which solid waste is permanently placed. Landfills are
regulated by the Washington State Department of Ecology under WAC 173-304,
Minimum Functional Standards for Solid Waste Handling. These regulations set siting
and closure criteria, performance standards, and operating requirements for landfills. The
regulations are highly restrictive in that a proposed landfill site must meet a series of
“fatal flaw” tests. A wellhead protection would qualify as a fatal flaw, thereby
prohibiting the construction of a new landfill.

Past landfill practices were not so restrictive. Abandoned and improperly maintained
landfills and dump sites are often a major source of groundwater contamination.
Leachate from landfills poses a threat to groundwater quality should it migrate to the
water table. The Department of Ecology is responsible for mitigating dump site cleanup
when potentially hazardous leachates are present.

The now closed SeaTac Disposal Industrial Waste Facility is located within the District’s
WHPA.

Stormwater

Storm water can contain many chemicals, which are derived from road runoff. These
include: heavy metals such as lead and zinc, oils and grease, pathogens and nutrients.
Typically, the concerns regarding storm water are related to the impacts on surface water.
However, groundwater can also be adversely impacted by stormwater.

Wastewater Treatment Plants
Wastewater treatment plants are a potential source of contamination if sewage is spilled
or leaks into the surrounding area. Midway Sewer District’s wastewater treatment plant

is located within the 6-month WHPA for the wells. The 2004 Wellhead Protection Plan
identified that the treatment plant has no recorded violations for contamination.
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POTENTIAL CONTAMINANT SOURCE INVENTORY

A review of potential contaminant sources was completed for this Water System Plan by
reviewing the District’s wellhead protection plan and accessing the “Fortress” database
maintained by the Department of Ecology.

The Wellhead Protection plan (Robinson & Noble, Inc. 2004) was used to identify the 1-,
5-, and 10-year protection zone. The District has wells in both the upper aquifer (Well 5)
and the lower aquifer (Wells 6 and 7). The attached figure shows the combined 1-year
protection zone for both aquifers.

The Ecology database was used to identify the sites that may have an adverse
environmental impact. Those sites that are within the 10-year travel time (protection
zone) are shown. Twenty three sites were identified, Table 6-1 and Figure 6-1. The
District should contact each property owner within the wellhead protection area and
remind them of the importance of their role in helping to maintain groundwater quality by
properly disposing of all waste products.
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TABLE 6-1

Possible Contaminant Source Inventory

ATTACHMENT A

No. Site Name LUST Status Status Date Address City Contaminant Name | Boundary
1 | Des Moines City Public Works LUST - Cleanup Started 1995-06-01 | 21650 11" Avenue South Des Moines | Petroleum-Other 1 Year
2 | Midway Sewer Treatment Plant LUST - NFA - - Des Moines 1 Year
3 | EZMART Operational 21620 Marine View Drive Des Moines 1 Year
4 | Union 76 Operational 22026 Marine View Drive Des Moines 1 Year
5 | Midway Texaco LUST - Cleanup Started 1995-06-01 | 23031 Pacific Hwy. South Des Moines | Benzene 10 Year
6 | VALLEY I5 LUST - NFA 2006-11-16 | 23051 Military Road South Kent Benzene 10 Year
7 | Southgate Qil LUST - Cleanup Started 2000-10-14 | 23428 Pacific Hwy. South Kent Petroleum-Diesel 10 Year
8 | Exxon 73287 LUST - Cleanup Started 1995-06-01 | 2841 South 188" SeaTac Benzene 10 Year
9 | INTERSTATE5 76 Operational 20619 Military Road South SeaTac 10 Year
10 | Port of Seattle, SEA-TAC Airport | Operational 2350 South 190" Street Seattle 10 Year
11 | Alamo Rent A Car Inc LUST - Cleanup Started 2011-04-12 | 20636 Pacific Hwy. South Seattle Benzene 5 Year
12 | Retail Building LUST - Awaiting Cleanup | 2000-02-28 | 19019-19023 Pacific Hwy. South | Seattle Petroleum-Other 5 Year
13 | Sunmart 1 LUST - Cleanup Started 1995-06-01 | 21449 Pacific Hwy. South Des Moines | Benzene 5 Year
14 | Unocal 3965 LUST - Cleanup Started 2004-12-15 | 20658 Pacific Hwy. South Seattle Benzene 5 Year
15 | Chevron 94411 LUST - NFA 2000-06-05 | 19923 Pacific Hwy. South Seattle Petroleum-Other 5 Year
16 | U-Haul Pac Hwy S LUST - Cleanup Started 2013-02-07 | 20024 Pacific Hwy. South Seattle Petroleum-Gasoline 5 Year
17 | 7-Eleven 21776 LUST - Cleanup Started 1998-03-11 | 21454 Pacific Hwy. South SeaTac Benzene 5 Year
18 | Brown Bear Car Wash LUST - Cleanup Started 1995-06-01 | 22706 Marine View Drive Des Moines | Benzene 5 Year
19 ;IE@_TSSSA“"S"& AIrlinesRAD 1| ysT - Cleanup Started | 2011-07-01 | 2651 South 102" Street Seattle Petroleum-Gasoline | 5 Year
20 | BP 11255 LUST - Cleanup Started 1995-06-01 | 19924 International Blvd. SeaTac Benzene 5 Year
21 | 7-ELEVEN 2307-27742A Operational 20008 Pacific Hwy. South SeaTac 5 Year
22 | Federal Bureau of Prisons Operational 2425 South 200" Street SeaTac 5 Year
23 | Safeway Fuel 3540 Operational 21409 International Blvd. Des Moines 5 Year
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SPILL RESPONSE

Spill response planning is an important aspect of both an emergency management plan
and a wellhead protection program. Coordination of local emergency response
organizations is important in the development of spill response program. In order to be
accepted by local emergency responders, spill response procedures for wellhead
protection areas should be realistic and easily implemented.

The first responder to a spill would likely be South King Fire & Rescue (SKF&R) as the
District’s WHPA is within their service area. SKF&R has hazardous materials spill
containment capabilities. Their efforts would include containment of spill, sealing of the
area and notifying other appropriate agencies, most likely the Department of Ecology and
the Washington State Patrol. If surface waters are impacted the Coast Guard will be
notified.

o Washington State Patrol
The Washington State Patrol is the “Incident Command Agency” for all
spills. If a spill occurs, they will coordinate initial response and
containment efforts.

. Department of Ecology (Ecology)
Ecology’s Spill Response Team is responsible for determining the source
and cause of the release and the responsible party. If the responsible party
is unknown, Ecology will investigate to determine who is responsible and
ensure that containment, clean up, and disposal proceedings begin.
Additionally, Ecology is the first responder to accidental spills of
hazardous materials on roadways. They have a 24-hour on call HAZMAT
team should a spill occur.

o King County
The King County Department of Emergency Management has on call

hazardous materials response teams.

Organizations involved in the storage and transport of hazardous substances have also
been required to develop spill response plans. In addition, cleanup contractors are on call
24 hours a day to respond to spills.

CONTINGENCY PLANNING

Contingency planning is an important component of a wellhead protection program,
however, planning alone cannot account for unanticipated incidents. A worst case
scenario would be a contamination event, which would render the sources unusable. The
District’s wells are completed into two different aquifers. An event that contaminates the
shallow aquifer may not impact the deep aquifer quickly. The District also has an
emergency intertie with Highline Water District. This intertie is capable of providing
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3,500 gpm under emergency fire flow conditions. If the District’s source of supply was
rendered unusable this intertie would be able to provide supply to the District.

SUMMARY AND RECOMMENDATIONS

In accordance with the requirements of the Washington State Department of Health, a
wellhead protection program has been prepared. A hydrogeologic framework was
developed to estimate the wellhead protection area. Wellhead protection areas were
identified for both aquifers for the 6-month, 1-, 5-, and 10-year periods. An inventory of
potential contamination sources within the WHPA was developed. The 2004 Wellhead
Protection Plan identifies 158 potential contaminate sources within the WHPA. A
hazardous materials spill or leaking underground tanks could pose a threat to the source
water quality. Property owners within the wellhead protection area should be made
aware that if they have underground tanks they should be vigilant to prevent leaks or take
corrective action quickly should leaks occur.
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CHAPTER 7

OPERATION AND MAINTENANCE

INTRODUCTION

There are two primary objectives for this chapter. The first is to provide documentation
of satisfactory water system management operations in accordance with

WAC 246-290-100 and 246-290-415. The second is to provide a comprehensive
reference of system components, procedures and programs to assist the District in its
operations, training, and planning activities. In addition to this chapter the District has
developed a stand-alone Emergency Response Plan which is presented in Appendix L.

ORGANIZATION

The District is governed by a three-member Board of Commissioners. The Board
appoints a superintendant who is responsible for day-to-day operations and management
of the District. The current superintendant is Mr. Eric Clarke. The District has a total of
three full-time employees. Routine operations and maintenance tasks for District
employees include: water meter replacement and water meter reading; water quality
monitoring; water main inspections and repair; water main flushing; control valve service
and repair; system valve maintenance and repair; booster station maintenance and repair;
reservoir inspection and maintenance; fire hydrant maintenance, testing and repair; meter
reading; water meter testing, repair and replacement.

CERTIFICATION REQUIREMENTS

Water Works Operator Certification, required under WAC 246-292-060, mandates Group
A community water systems retain in their employment individuals who are certified, by

examination, as competent in water supply operation and management. The Washington

State Department of Health (DOH) determines the required level and number of certified

positions based on the population and complexity of the water system. The public water

system classification provided in WAC 246-292-040 is listed in Table 7-1.
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TABLE 7-1

Water System Classification

Classification Population Served
Group S Less than 251
Group 1 251 -1,500
Group 2 1,501 — 15,000
Group 3 15,001 — 50,000
Group 4 greater than 50,000

The District water system has an approximate service area population of 5,000 and is
classified as a Group 2 public water system. Under the current certification requirements,
the District must have on staff a Water Distribution Manager (WDM) Level 2.

Table 7-2 lists the District’s water system personnel certifications. The District has a
mutual aid agreement with the Highline Water District to provide assistance to the
District if needed.

TABLE 7-2

Water System Personnel Certifications

Water
Distribution Operator Cross-connection
Manager Certification | Control Specialist
Name Title (WDM) Number (CCS)
Eric Clarke Superintendent 3 004564 Yes

PROFESSIONAL GROWTH REQUIREMENTS

In order to promote and maintain expertise for the various grades of operator
certification, Washington State requires that all certified operators complete not less than
three Continuing Education Units (CEU) within each 3-year period. Programs sponsored
by both Washington Environmental Training and Resource Center (WETRC) and the
American Waterworks Association (AWWA) Pacific Northwest Subsection are the most
popular source of CEUs for certified operators in Washington State. All operators have
acquired, or will acquire, the proper number of CEUs for recertification.
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Besides providing CEUs, operator training is an important component in maintaining a
safe and reliable water system. At a minimum, all personnel performing water system
related duties should receive training in the following areas:

Confined spaces

Trenching and shoring
Flagging and Traffic control
Asbestos cement pipe safety
Cross-Connection control

o First Aid and CPR

The District supports the efforts of its employees to acquire and maintain state
certification and to increase professional knowledge.

Employees are required to retake a variety of safety related courses. These include
defensive driving, hazardous materials, first aid/CPR, blood borne pathogens, and
flagging/traffic control. Annually, each field employee receives training for work in
confined spaces.

NORMAL SYSTEM OPERATION

The District’s four wells, two reservoirs and booster pump station are all located on one
site and operate together to provide source of supply and storage. The District’s booster
pump station (BPS) transfers water from the lower reservoir to the elevated reservoir, or
directly to the distribution system during periods of abnormally high demand. The
elevated reservoir maintains system pressure.

All wells discharge into the Lower Reservoir under normal conditions. If needed Wells 5
and 6 may be discharged to the elevated reservoir. The set points for operating the wells
are between a low of 18.5 feet and a high water of 20.5 feet (depth of water), in the lower
reservoir. The District regularly adjusts the assignment of set point for Wells 5, 6 and 7
in order to balance wear and usage.

The District booster pump station is equipped with three low-flow pumps, three
high-flow pumps and a telemetry control system. The pumps are supplied by a 16-inch
inlet pipe from the lower reservoir. Two of the low-flow pumps have a capacity of

250 gpm. The capacity of the intermediate pump is 440 gpm. The low flow pumps
discharge into a common header that discharges to the Elevated Reservoir. The low-flow
pumps are set to operate in sequence based on the water level in the Upper Reservoir.

The three high-flow pumps each have a capacity of 1,750 gpm. The BPS uses up to two
high-flow pumps to convey water directly to the distribution system through a 12-inch
outlet line. The lead and lag high-flow pumps are set to operate in sequence based on the
level of the upper reservoir. The high-flow pumps are called to service only when the
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three low-flow pumps cannot meet the system demands and the upper reservoir drops
below the 24-foot level. The third high flow pump is considered a redundant pump, and
will be called if one of the other pumps fails. The BPS pumping set points are presented

in Table 7-3.
TABLE 7-3
Booster Station Pump Set Points
Pump On Set-Point Pump Off Set-Point
Controlling Height Above Bottom® | Height Above Bottom of

Pump Reservoir of Reservoir Reservoir

LF-1 Upper Reservoir 28.6 29.7

LF-2 Upper Reservoir 28.5 29.5

LF-3 Upper Reservoir 28.1 28.5
HF-1® | Upper Reservoir 24 26.7
HF-2 Upper Reservoir 23.9 25.8

HF-3 Upper Reservoir Redundant Pump N/A

Q) Bottom of elevated storage volume is at elevation 232.3 (NAVD 88) (228.8 1929 Datum).
2 High-Flow pump set points have been altered from original design.

ROUTINE AND PREVENTIVE MAINTENANCE

Planning for present and future maintenance of the water system facilities is an important
task. The role of maintenance is to preserve the value of the physical infrastructure and
ensure that the District can continue to provide a safe and reliable water supply. The
most cost-effective method for maintaining a water system is a preventive maintenance
(PM) program. Through a planned PM program, the optimum level of maintenance
activities can be provided for the least total maintenance cost. The PM program involves
defining the tasks to be performed, scheduling the frequency of each task, and then
providing the staff necessary to perform the tasks.

Each water system facility is inspected frequently to verify that each component is
operating properly. Table 7-4 indicates the frequency at which the District visits, checks
or provides maintenance at each of its facilities. During each visit, the site is also
checked for damage, vandalism, and intrusion.

7-4
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TABLE 7-4

Routine Inspection and Maintenance Schedule

Facility

Schedule

Wells

Visit daily (working days), record pumped volumes,
pump run time and well levels in daily well log
report.

Well pumps balanced annually.

Valve Exercising

Locate and operate all water system valves
biannually.

Hydrant Operation

Operate and flow each hydrant annually.

Hydrant Maintenance

Inspection and repair of water system hydrants.
Performed when time is available or when a hydrant
fails to operate properly.

Blow-Off/Flushing

Operate and flush all blow-offs and hydrants on dead-
end water mains annually, or as needed to maintain
water quality. The District maintains a unidirectional
flushing program on a semi-annual basis.

Reservoirs

Visit daily, record reservoir levels in daily well log
report, and check security and site condition.
5-year interior inspection of each reservoir with
cleaning and recoating performed as needed.

Booster Station

Visit daily and record pump run times in the daily
well log report.

Pressure Reducing
Valve/Intertie

Annual inspection and testing of PRV. Valve is
rebuilt every five years

Air Relief Valve
Maintenance

Annual inspection of air relief valves in water system.

TELEMETRY AND SCADA SYSTEM

The Telemetry system is monitored regularly to ensure that it is operating correctly. The
District’s SCADA system monitors and keeps records of many water system parameters
including errors and faults in equipment.

SOURCES

All source meters are read daily Monday through Friday. Total flow readings are taken
and checked against values obtained through the SCADA system.
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STORAGE FACILITIES

An operator visually inspects each reservoir each workday looking for abnormal
conditions and evidence of unauthorized entry or vandalism. Reservoir levels are
recorded daily. On a quarterly basis, staff thoroughly inspect screens, vents, and exterior
surfaces of all reservoirs. The interior of the reservoirs is inspected and cleaned every

5 years or as needed. The interior of both reservoirs were last cleaned in July of 2016.
The exterior of the upper reservoir was repainted in 2016.

Gray & Osborne completed an inspection of the upper reservoir in January 2015. The
inspection found significant rusting and some corrosion on the inside of the reservoir.
The reservoir does not meet current seismic code.

BOOSTER STATIONS

An operator visually inspects the booster station each workday looking for abnormal
conditions and evidence of unauthorized entry or vandalism. The inspection includes a
check for leaks, excessive vibration, sound, heat and flow rate.

DISTRIBUTION SYSTEM FACILITIES

The District completes maintenance on its distribution facilities in accordance with that
outlined in Table 7-4. In addition, if a hydrant is found to be inoperable it is “bagged”
and fixed as soon as possible.

The District reads customer meters every other month and replaces malfunctioning
meters as needed.

WATER QUALITY

The District collects six routine coliform samples each month. The Coliform Monitoring
Plan (Appendix H) presents the sampling locations and protocol. As a result of the
previously mentioned positive coliform tests the District installed Kupferle sample
stations at all routine and repeat bacteriological test sites. Certified personnel from Water
Management collect and analyse the routine bacteriological samples.

MAINTENANCE RECORD SYSTEM

Keeping accurate and up-to-date maintenance records is important for system evaluations
and for scheduling preventive maintenance measures. The District maintains information
on operation and maintenance procedures performed.
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PREVENTIVE MAINTENANCE SCHEDULE
The District’s regular preventive maintenance schedule is summarized in Table 7-4.
SPARE PARTS INVENTORY

The District maintains an inventory of parts and supplies, including the appurtenances
needed to make emergency system repairs. Local contractors are available to perform
more intensive repairs.

OPERATION AND MAINTENANCE MANUALS

In 2015 The District adopted a new Best Management protocol (Appendix M). The Best
Management Practices Manual has been updated for this Water System Plan.

The Manual provides an overview of system facilities and their operation. Also
discussed is standard procedures for water main repair and new water main installation.
Working with WDOH the District developed a sampling plan which includes the normal
coliform samples plus additional samples to allow for improved monitoring of the water
system.

SAFETY PROCEDURES

An important consideration of any successful maintenance program is the safety of the
employees. The District’s safety program is in compliance with the Occupational Safety
and Health Administration (OSHA) and the Washington State Department of Labor and
Industries (WISHA) regulations. The scope of this Plan is not intended to document any
form of OSHA or WISHA compliance. The safety program addresses the situations that
employees may encounter during the performance of operation and maintenance tasks.

TRAFFIC HAZARDS

Traffic hazards are a frequently occurring safety issue for field employees. Water mains
are typically located beneath existing road right-of-way, requiring staff to work near
moving traffic. When necessary a traffic control plan is developed and approved by the
City of Des Moines prior to initiating the work.

CONFINED SPACES

Water system operation and maintenance staff must periodically enter vaults and empty
reservoirs in the course of their duties. Many of these locations are classified as confined
spaces due to their configuration and lack of ventilation. The principle hazards
associated with confined spaces are oxygen deficiency, explosions, and toxic gases. The
Washington State Department of Labor and Industries (L&I) has established regulations
governing entrance into confined spaces in WAC 296-62-141. The regulations include
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the completion of a Confined Space Entry Permit, the establishment of Safe Operating
Procedures, and the completion of a Confined Space Pre-Entry Checklist prior to entry
into the confined space.

ELECTRICAL AND MECHANICAL EQUIPMENT

The presence of electrical and mechanical equipment at the wells and booster stations
present hazards to personnel during the performance of operation and maintenance tasks.
Precautions must be taken whenever working on or near booster station mechanical and
electrical equipment.

Rubber mats should be placed on the floor in front of all electrical control panels and
auxiliary generators. When working on any piece of electrical equipment, the operator
should ensure that all switches are opened and tagged, all electrical equipment is
grounded, and all exposed wire is taped. All portable power tools, extension cords, and
lights should be of the three-wire grounding type.

Other safety precautions that should be observed by personnel are to avoid contact with
energized circuits or rotating parts, to avoid bypassing or rendering inoperative any
safeguards or protective devices, and to avoid extended exposure in close proximity to
machinery with high noise levels.

FIRE HAZARDS

Fires are possible if debris is allowed to accumulate. Precautions should be taken to
reduce the possibility of a fire. Oily rags should be kept in tightly sealed metal cans,
preferably at a location away from the booster station. All areas should be kept free of
clutter or debris, especially if flammable in nature. Gasoline, diesel, and other solvents
are kept in fireproof cabinets and should only be used in well-ventilated areas, away from
sources of ignition. A carbon dioxide type, dry chemical, or foam fire extinguisher
should be permanently mounted at each booster station. The extinguisher should be
tagged and checked annually to ensure its operational ability.

RECORD-KEEPING AND REPORTING

Record-keeping and reporting requirements are provided in WAC 246-290-480 for all
systems.

CONSUMER CONFIDENCE REPORT (CCR)
The Consumer Confidence Report Rule requires community water system purveyors to
prepare and distribute an annual report of water quality analyses to their customers. The

District is required to submit the Consumer Confidence Report (CCR) to its customers
before July 1 each year.
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RECORD-KEEPING REQUIREMENTS

An important part of the water system comprehensive planning process is to evaluate the
historical operational and water quality records of a water system. Table 7-5 provides a
list of the required operation and water quality records and the minimum retention period
for which the purveyor must keep them on file. All records of water quality samples
taken by the District are kept on file according to WAC 246-290-480.

TABLE 7-5

Record-Keeping Requirements as defined in WAC 246-290-480

Record Type Minimum Time Kept on File
Bacteriological 5 years
Turbidity 5 years
Chemical analysis As long as system is operational
Daily source meter readings 10 years
Other operation and analysis records 3 years
Records of action taken to correct 3 years after the last corrective action taken
violations
Records of public notification 3 years after the last corrective action taken
Copies of any written communication 10 years after the completion of the sanitary
regarding sanitary surveys or special survey or SPI
purpose investigations (SPI)
Project reports, construction For the life of the facility
documents, inspection reports and
approvals

In addition to the water quality data in Table 7-5 Construction Completion Reports are
kept for all approved construction projects, including water main extensions that are
exempt from WDOH review.

REPORTING REQUIREMENTS

Purveyors are required to provide information regarding water quality violations to the
DOH within 24 hours if any of the following incidents occur:

o Failure to comply with the primary MCL standards or treatment technique
requirements under WAC 246-290.

J Failure to comply with the monitoring requirements of WAC 246-290.

J A violation of a primary MCL.

King County Water District No. 54 7-9
Comprehensive Water System Plan October 2019




ATTACHMENT A
Gray & Osborne, Inc., Consulting Engineers

Additional reporting requirements outlined WAC 246-290 include submittal of monthly
reports and other DOH requested forms.

NOTIFICATION PROCEDURES

A procedure for quickly notifying all staff, customers, other utilities, the local health
department and DOH is a necessary component of the District’s Operation and
Maintenance Program. The Emergency Response Plan, adopted in 2015, presents a
notification procedure Appendix L.

BACTERIOLOGICAL PRESENCE DETECTION PROCEDURE

Many public water systems will occasionally detect positive coliform samples, mainly as
a result of minor contamination in distribution mains or sample taps, or improper
bacteriological sampling procedures. However, the persistent detection of coliforms in
the water supply, particularly E. coli or fecal bacteria, may require issuing a public boil
water notice to ensure the health and safety of the water customers.

WAC 246-290-320 requires water utilities to follow specific procedures in the event
coliform bacteria are detected in the water system. These procedures are outlined in
Figure 7-1 and in the Emergency Response Plan.

IOC/VOC/SOC PRESENCE DETECTION PROCEDURE

When routine sampling indicates a violation of primary or secondary MCL, then the
water purveyor must collect confirmation sample(s) and report the violation to DOH. If
DOH determines the violation poses an acute health impact, the purveyor must provide
notice of the violation to local radio and TV stations within 24 hours of the violation. If
it is determined that the violation does not pose an acute risk, then the purveyor mails a
notice to customers within 30 days or waits for a decision as to when the water system
can return to service.

EMERGENCY PHONE NUMBERS

The District maintains a list of after-hours phone numbers for all staff members. A list of
materials suppliers and agency contact information is also kept available.

PUBLIC NOTIFICATION
The District maintains a list of both television and radio resources that can be provided

with news releases regarding an event requiring public notification during an emergency
situation.
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EMERGENCY RESPONSE

The District’s emergency response plan provides guidelines for the general assessment of
emergency situations, including those affecting the water system. The Emergency
Response Plan reflects “lessons learned” from the 2013 E. coli event. Major lessons
learned include an identification of the roles that each person should assume, consistent
“messaging” to customers and field tasks must be completed efficiently and in a timely
manner. The Emergency Response Plan is presented in Appendix L.
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Total Coliform Detected
(TC+) in Routine Sample

A 4

Within 24 Hours of learning of TC+ Sample:

« Take 3 Repeat Samples for Each Routine Sample with a TC+ result:
One Repeat Sample must be collected from the same tap as the original sample
One repeat sample must be collected from within 5 services upstream
One repeat sample must be collected from within 5 services downstream

« Araw water sample must also be collected and tested for E. coli from the source
that was in use when the unsatisfactory routine sample was collected
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FIGURE 7-1

Bacteriological Detection and Notification Chart
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VULNERABILITY ANALYSIS

It is important to estimate the degree to which system facilities may be vulnerable to
various types of emergency situations in order to identify system weaknesses. The
following sections provide information regarding which facilities would be vulnerable to
various types of emergency events and recommended actions that staff could take to help
mitigate the problem.

Power Failure

Various types of impacts can cause loss of power. The effects of a power outage are
mitigated by the use of an emergency generator at the wells site. The District’s facilities
are equipped with a 455 kW standby diesel generator and automatic transfer switch
capable of running the District’s wells, booster station and control systems.

Earthquake

A severe earthquake may have a substantial impact on the water system. Table 7-6
presents potential effects of a severe earthquake on the water system components.

TABLE 7-6

Emergency Response Considerations for an Earthquake

Water System
Component Potential Effects Recommended Actions

Transmission Transmission and distribution Isolate broken sections as they

and Distribution | system mains may be broken and | are located. Repair as soon as

System staff ability to respond limited. possible.

Storage Facilities| Reservoirs may be leaking or Check each reservoir for
structurally damaged. structural damage, cracks, and

leaks. Seal and drain as
required.

Booster Stations | Booster stations may be Check booster stations and shut
structurally damaged or down pumps as required.
mechanical damage to pumps may
have occurred.

Severe Snowstorm

A severe snowstorm will limit motor vehicle traffic, including the ability of personnel to
get to work and to complete rounds. Table 7-7 provides the emergency response
procedures for a severe snowstorm.
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TABLE 7-7

Emergency Response Considerations for a Severe Snowstorm

Water System
Component Potential Effects Recommended Actions
Transmission and | Transportation for making | e Keep chains and other snow
Distribution repairs may be limited. gear for maintenance equipment
System on hand.

o Keep valve locations current
and available to maintenance
personnel.

o Contact City to expedite
plowing of problem areas.

Storage Facilities | No immediate effect, Clear snow from access roads.
SNOW may prevent access.
Booster Stations | No immediate effect, Clear snow from access roads.
SNOW may prevent access.
Power may be lost.
Fire

An extensive fire may result in low distribution system pressures and drawing down of
the reservoirs. Table 7-8 presents the emergency response considerations for a fire.

TABLE 7-8

Emergency Response Considerations for a Major Fire Emergency

Water System
Component Potential Effects Recommended Actions
. Low pressure may result in the Coliform monitoring after
Transmission o R L !
PR extremities of the distribution system fire in selected locations
and Distribution . . .
depending on the extent of the fire with known low pressures.
System
demand.
..... | Drawdown will occur with increased Monitor reservoir levels.
Storage Facilities
demand.
Booster Stations | Additional pumps will be called on. No action.
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Heavy snowmelt and/or rains have the potential to cause flooding and landslides in the
water system. Table 7-9 presents the emergency response considerations for flooding.

TABLE 7-9

Emergency Response Considerations for Flooding

Water System
Component

Potential Effects Recommended Actions

Transmission
and Distribution
System

Transmission and distribution
mains may be affected by
landslides or high water levels.
District staff transportation for
monitoring system and making
repairs may be limited.

Take more frequent
bacteriological tests to assure
water quality. Observe conditions
at bridges and prepare to close off
washed out pipes if necessary.

Storage Facilities

No immediate effect. Monitor and Isolate

Booster Stations

No immediate effect. Monitor and Isolate

Contamination of the Water Supply

Contamination of the water supply may occur due to such occurrences as main breaks or
pollution from an isolated source. Table 7-10 presents the emergency response
procedures for contamination of the water supply.

TABLE 7-10
Emergency Response Procedures for Contamination of the Water Supply
Water System
Component Recommended Actions
Transmission and [Close valves as required to isolate the contaminated areas and source of
Distribution contamination. Repair and/or otherwise remove source of contamination.
System Flush previously contaminated section and test until free of contamination

prior to resumption of use.

Storage Facilities

Isolate contaminated reservoir from unaffected portions of the distribution
system and decide on method of flushing the contaminant. Consider draining,
cleaning, and disinfecting reservoir if water is determined to be unsuitable for
consumption. Disinfect reservoir with chlorine in accordance with AWWA
standards. Take bacteriological samples and return to service when results are
satisfactory.

Booster Stations

Close valves as required to isolate the source of contamination. Repair and/or
otherwise remove source of pollution. Flush previously contaminated section
and test until free of contamination prior to resumption of use.
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CROSS-CONNECTION CONTROL PROGRAM

The District has implemented a Cross-Connection Control Program as required by
Washington State DOH in WAC 246-290-490. The District’s Cross-Connection Control
Program was established by District Resolution 2015-1. A copy of the District’s
Cross-Connection Control Program is included in Appendix N. The District is
responsible for ensuring that all actual and potential cross connections in their service
area are eliminated or protected by approved methods or devices.

A cross-connection is any physical arrangement where the potable water supply is
connected, directly or indirectly, to any liquid of unknown or unsafe quality that may
contaminate the public water supply through backflow. The regulation also requires
utilities to develop and implement a comprehensive program to control cross-connections
within the system. An acceptable cross-connection control program must address the
following elements:

Establishment of legal authority and program policies;
Evaluation of premises for cross-connection hazards;
Elimination and/or control of cross-connections;
Provision of qualified personnel;

Inspection and testing of backflow prevention assemblies;
Quality control of testing process;

Response to backflow incidents;

Public education for consumers;

Record keeping for CCC program.

In addition, other CCC program requirements are:

. Coordination with Local Administrative Authority (LAA), which is the
county building or plumbing official regarding CCC activities;

. Prohibition of the return of used water into the public water system (PWS)
distribution system; and

o Inclusion of a written CCC program into the Comprehensive Water
System Plan.

The District sends reminders out to all owners of cross connection control devices in
January that each device needs to tested, regardless of whether it is premise or facility
isolation. If the testing results are not received by March the District sends out a second
reminder. Fines are incurred starting in June for devices not tested.
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NEW AND EXISTING CROSS-CONNECTION DEVICES

The District requires all new and expanding services to install a cross-connection control
devices. The type of device is dependent upon the risk factor inherent with the process.
Typically, isolation of the customer’s premises through a reduced pressure backflow
assembly or a reduced pressure reduced pressure detector assembly is required. The
District will assess the cross-connection risk during the application process. The District
may then decide to allow a single family or duplex customer to connect directly to the
system or to allow any other type of customer to use a double check valve assembly or
double check detector assembly as a minimum for premise isolation.

The District currently monitors over 200 backflow prevention assemblies. Every January
letters are sent to customers notifying them of their annual backflow assembly testing
requirement. All notices are sent with a list of certified backflow assembly testers.

CROSS-CONNECTION CONTROL PROGRAM RECORDKEEPING
A critical program element is the maintenance of accurate records in support of an

aggressive cross-connection control program. Testing results for each device are
recorded at the District office.
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CHAPTER 8

CONSTRUCTION STANDARDS

OBJECTIVE

The objective of this chapter is to document the District’s design and construction
standards to allow the District to obtain DOH approval to utilize the alternative review
process for construction of new and replaced water distribution facilities. If a set of
Construction Standards are in an approved Water System Plan, a purveyor needs no
further approval from DOH for distribution project reports, construction documents, or
installation of distribution reservoirs and storage tanks, booster pump facilities,
transmission mains, distribution mains, pipe linings, and tank coatings. Source of supply
facilities are not eligible for the alternative review process.

SYSTEM STANDARDS, POLICIES AND PROCEDURES

The District has developed construction standards, for improvements within the public
right-of-way and/or easements, improvements required within the right-of-way, proposed
right-of-way, or any improvements intended for maintenance by the District.

PROJECT REVIEW PROCEDURES

For water main construction or other system improvements, project reports and
construction documents are submitted to the District for review and approval.
Construction documents, which do not meet the standards, are returned for resubmittal if
the deviation is significant, or returned with corrections noted if the deviation is minor.
Construction may not proceed unless the District Engineer has stamped and signed the
drawings “approved.”

DESIGN AND CONSTRUCTION STANDARDS
Appendix | has copies of the water design and construction standards.

Any improvements not specifically covered by the District’s Construction Standards must
meet or exceed WSDOT’s current version of its Standard Specification for Road,
Bridges, & Municipal Construction, and any current amendments to said document. The
Standard Specifications are regularly updated and those updates are assumed to be
adopted by the District unless action is taken to the contrary.
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CONSTRUCTION INSPECTION PROCEDURES

The District inspects all new projects during and after construction to ensure that the
facilities are constructed in accordance with the construction standards. This inspection
includes being present during pressure test procedures and, if applicable, disinfection
procedures and water quality sampling procedures to ensure that all have been properly
performed. As-builts of the final system are to be submitted for each project. Service
will not be provided until all requirements are satisfied.

If a Construction Report is required for the project by WAC 246-290-040, the report is to
be prepared by the developer for the new development and by the District engineer for
other system improvements. New development Construction Reports are submitted to
the District for review and approval. System Improvement Construction Reports are
submitted to the Department of Health for review and approval.

Construction protocol is discussed in the District’s Best Management Practices presented
in Appendix M.
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CHAPTER9

CAPITAL IMPROVEMENT PROGRAM

INTRODUCTION

This Chapter presents the 10-year and 20-year Capital Improvement Plans (CIP) in
accordance with the requirements of WAC 246-290-100. Water system capital
improvements have been scheduled and prioritized on the basis of water quality concerns,
growth, regulatory requirements, component reliability, system benefit, and financial
availability. For the proposed projects indentified in this Chapter, preliminary project
cost estimates are presented in Appendix O. A water system base map illustrating the
location of the proposed improvement projects is included as Figure 9-1.

Other capital improvement projects may arise in the future that are not identified as part
of the District’s CIP presented in this Chapter. Such projects may be deemed necessary
for ensuring water quality, preserving emergency water supply, accommodating
transportation improvements proposed by other agencies, or addressing unforeseen
problems with the District’s water system. Due to budgetary constraints, the construction
of these projects may require that the proposed completion date for projects in the CIP be
rescheduled. When new information becomes available, the District retains the flexibility
to reschedule proposed projects and to expand or reduce the scope of the projects, as best
determined by the District’s Commissioners. Additionally, future planning efforts by the
City of Des Moines or the City of Normandy Park may affect land use zoning and
demand distributions within the District. Road work performed by these agencies may
force the District to construct or relocate water mains. Future development may create
streets or provide alignments and locations of facilities that are different than shown in
the Plan. Each capital improvement project will be reevaluated to consider the most
recent planning efforts as the proposed completion date for the project approaches.

PROPOSED IMPROVEMENTS YEARO0TO 10
P-1: 8™ AVENUE SOUTH (2019)

The District plans to install a new 8-inch water main under 8" Avenue South from South
233" Street to South 227" Street 8-inch connections from 8" Avenue to the 12-inch
water mains on South 225" Street and South 266" Street. This project is prioritized due
to recent water main breaks and concerns regarding the integrity of the pipe. The project
includes the installation of approximately 1,400 linear feet of 8-inch water main under 8"
Avenue South and approximately 100 lineal feet of 8-inch water main under each of
South 225" and South 226™.  Services and hydrants will be replaced.

Estimated Project Cost $831,000
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P-2: 11™ AVENUE SOUTH

The District plans to replace an existing undersized 6-inch steel water main in the area of
11" Avenue South and South 220" Street. The area near this water main has received a
relatively high volume of brown water complaints. This project will consist of an 8-inch
ductile iron water main extending south on 11" Avenue South from South 220" Street to
South 222" Street, west on South 222" Street to 10" Place South, south on 10" Place
South to connect with the existing main on South 223" Street, then continuing south on
11" Avenue South to South 224" Street, and east on South 224" Street to connect at 12"
Avenue South. This project will install approximately 1,700 LF of 8-inch ductile iron
water main.

Total Project Cost Estimate: $664,000
P-3: ELEVATED RESERVOIR

The District commissioned a report in 2014 to review the maintenance and structural
upgrade needs of the elevated reservoir. The report concluded that the reservoir does not
meet seismic code and that it needed to be recoated. As an alternative to rehabilitating
the reservoir an option was to tear it down and purchase or rent the resulting storage
deficit, approximately 150,000 gallons, from Highline Water District. The cost presented
includes an assumed present value to rent storage for 20-years from Highline Water. The
rental cost will need to be determined based upon a cost analysis study. This project will
require specific DOH approval.

Total Project Cost Estimate: $1,033,000

PROPOSED IMPROVEMENTS BEYOND YEAR 10
P-4: NORTH HILL PRESSURE ZONE

The North Hill area of the District currently experiences marginal static pressures during
peak hour demands. This is due to the high elevation of this area relative to the District’s
Elevated Reservoir. The project consists of the installation of two vaults with check
valves and a booster pump station to supply domestic pressure. Particulars regarding this
project, such as pump sizing, check valve location, and peak hour pressures, will be
determined in a predesign report. This project will require specific DOH approval.

Total Project Cost Estimate: $730,000
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P-5: NEW OFFICE BUILDING

The District’s current office building is reaching the end of its useful life span and is
undersized for the needs of the District. This project will replace the office building with
a larger one on the same site as the existing office. The current building is 864 square
feet. The new headquarters is expected to be approximately 1,200 square feet.

Total Project Cost Estimate: $793,000

P-6: MARINE VIEW DRIVE INTERSECTION CROSSING AT 7™ PLACE
SOUTH

The District plans to install a new water main to connect the 12-inch water main that
crosses the bridge at the north end of the District with the 12-inch water main that runs
down South 216" Street. This project will include 170 linear feet of 12-inch water main
directional drilled under the intersection. This project will improve flow availability to
the northwest portion of the District.

Total Project Cost Estimate: $215,300
P-7. CLIFF AVENUE SOUTH

The District plans to replace an existing water main along Cliff Avenue South from S
223 Street and 6™ Avenue South to Dock Street. This project will involve the
installation of 800 LF of 12-inch ductile iron water main. This project will improve
available flow in the Marina area.

Total Project Cost Estimate: $406,000
P-8: RAINBOW LANE

The District plans to replace an undersized water main on Rainbow Lane west of

12" Avenue South. This project will consist of replacing the existing 4-inch AC water
main with approximately 350 linear feet of new 8-inch ductile iron water main as well as
replacing the fire hydrant. This project will improve flow availability and replace aging

pipe.

Total Project Cost Estimate: $189,000

P-9: 226™ PLACE SOUTH

The District plans to replace an undersized water main on 226" Place South east of

10" Avenue South. This project will consist of replacing the existing 4-inch AC water
main with approximately 350 linear feet of new 8-inch ductile iron water main as well as
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replacing the fire hydrant. This project will improve flow availability and replace aging
pipe.

Total Project Cost Estimate: $205,000
P-10: 13™ AVENUE SOUTH

The District plans to replace an undersized water main on 13" Avenue South north of
South 216" Street. This project will consist of replacing the existing 4-inch AC water
main with approximately 550 linear feet of new 8-inch ductile iron water main as well as
replacing three fire hydrants. This project will improve flow availability and replace

aging pipe.
Total Project Cost Estimate: $314,000
P-11: SOUTH 229™ STREET

The District plans to replace an undersized water main on South 229" Street east of

12™ Avenue South. This project will consist of replacing the existing 4-inch water main
with approximately 650 lineal feet of new 8-inch ductile iron water main as well as
replacing two fire hydrants. This project will improve flow availability and replace aging

pipe.
Total Project Cost Estimate: $303,000

P-12: SOUTH 216™ STREET FROM 15T COURT SOUTH TO 6™ AVENUE
SOUTH

The District plans to replace an undersized water main on South 216" Street from

1% Court South across 1%t Avenue South to 6" Avenue South. This project will consist of
replacing the existing 6-inch water main with approximately 1,450 linear feet of new
8-inch ductile iron water main as well as replacing four fire hydrants. This project will
improve flow availability and replace aging pipe.

Total Project Cost Estimate: $775,000

CAPITAL IMPROVEMENTS PLAN SCHEDULE

A summary of the District’s capital improvement projects is provided in Table 9-1. The
schedule of proposed capital improvement projects may change due to unforeseen
circumstances or funding availability.
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Capital Improvement Plan Summary

Project Year to be Total Estimated
Number | Project Title Completed | 2018 Project Cost
P-1 8" Avenue South — 223" to 227" 2019 $831,000
P-2 11" Avenue Southeast 2022 $664,000
P-3 Elevated Reservoir 2026 $1,033,000
P-4 North Hill Pressure Zone 2029 $730,000
Projects Past the 10-Year Planning Horizon
P-5 New Office Building 2031 $1,000,000
Marine View Drive Int. Crossing at
P-6 7" Place South TBD $231,000
P-7 Cliff Avenue South TBD $406,000
P-8 Rainbow Lane TBD $189,000
P-9 226" Place South TBD $205,000
P-10 | 13" Avenue South TBD $314,000
P-11 South 229" Street TBD $303,000
P-12 | South 216™ Street from 1% Court to
6" Avenue South TBD $775,000
Total $6,681,000
King County Water District No. 54 9-5
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CHAPTER 10

FINANCIAL ANALYSIS

INTRODUCTION

This chapter presents the financial program for the District. This includes the current
water rates, historical revenue and expenses and analysis of the District’s ability to meet
future operating expenses and fund water improvements outlined in the previous
chapters.

FINANCIAL STATUS OF EXISTING WATER UTILITY

CURRENT WATER RATES

The District’s water rates are based upon customer class and meter size. The monthly bill
includes a base rate and a seasonal consumption rate. The base rates, effective

January 1, 2019, are given in Table 10-1. The base rate increased by $1.75 per 5/8" x
3/4" meter over 2018. The Capital Facility Charge did not increase. The seasonal
consumption rates are given in Table 10-2.

TABLE 10-1

Monthly Rates

Base Capital Facility
Rate Charge
Customer Class Meter Size 2019 2019
Residential 5/8" or 3/4" $13.90 $6.50
1" $14.40 $10.50
Multi-Family Varies $13.90 Varies®
(Per Unit)
Non-Residential 5/8" or 3/4" $37.04 $10.50
1" $38.41 $18.00
1-1/2" $62.84 $35.00
2" $110.75 $56.00
3" $199.20 $112.00
4" $371.19 $175.00
6" $739.74 $350.00
8" $1,231.14
1) Depends on meter size.
King County Water District No. 54 10-1
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TABLE 10-2

Seasonal Water Rates

Rate per 100
Cubic Feet
Consumption Rate Dates 2011
Summer Water Rates 5/1 through 10/31 $4.10
Winter Water Rates 11/1 through 4/30 $3.80

Water consumption rates increase by 30¢ per CCF during the summer period.
GENERAL FACILITY CHARGE

New customers are required to pay fees to offset the costs to the utility of extending
service to the new customer and to cover a new connection’s fair share of existing
facilities, as well as future improvements. The District general facility charge is $4,000
per equivalent residential unit (ERU).

FINANCIAL ANALYSIS

This section reviews past revenues and expenses in order to analyze the health of the
existing system and to provide estimates of the baseline cash flows for the budget
projection.

HISTORICAL OPERATING REVENUES AND EXPENSES

This section presents historical operating revenues and expenses from the year 2014
through 2018. This historical data is shown in Table 10-3. Only historical operating cash
flows are considered when evaluating the health of the system because operating
revenues and expenses occur annually and are expected to continue. Historical capital
revenues and expenses are not indicative of future capital cash flows. Therefore, the
health of a utility is primarily judged on the ability of monthly rates to fund annual
operation and maintenance (O&M) expenses and debt service.

HISTORICAL REVENUE

The District collects the majority of its revenue from water sales. The revenue provides
the base revenue for the operation and maintenance of the system. Water use is billed
utilizing both a base rate and volume charge (Tables 10-1 and 10-2). The volume charge
increases in the summer relative to the winter.

Water utility operating revenues for the years 2014 through 2018 indicate a gross income

of approximately $880,000 per year. Historical revenue and expense varies from year to
year, Table 10-3. Revenue generated from the Capital Facility Charge component of
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regular billings is placed into a Debt Reserve Fund for repayment of the bond debt on the
Marine View Drive watermain, installed in 2011. The Bond Reserve Fund is maintained
at the balance required for debt repayment.

TABLE 10-3

Historical Operations (Cash) Fund

2014 2015 2016 2017 2018W
Start of Year $699,823 $820,022 $784,584 $708,561 $646,914
Revenue
Rates $838,871 $891,819 $857,900 $882,773 $885,000
Other $115,794 $107,635 $113,585 $113,618 $115,438
Expense
O&M ($254,634) | ($320,957) | ($311,591) | ($350,544) | ($359,308)
Admin ($353,866) | ($409,325) | ($436,372) | ($410,559) | ($426,540)
Net Revenue ($346,165) | ($269,172) | ($223,522) | ($235,288) | ($214,590)
Transfer to Capital and Bond | ($225,966) | ($304,610) | ($299,545) | ($296,935) | ($304,573)
Net Revenue, Incl Transfer
Year End Cash Balance | $820,022 | $784,584 | $708561 | $646,914 | $556,932

(1)
)

Data for 2018 is shown as estimated as the District’s auditor has not reviewed the year end data.
Increased O&M costs in 2014 reflect the District’s meter replacement program.

Projected Operating Revenues are based upon the historical data presented in Table 10-3,
assumed rate increases, specific line item data and various assumed factors: inflation,
COLA, insurance, etc. These assumptions are presented in Table 10-4.

Table 10-5 shows the summary of projected revenue and expense. Growth in the system
is in accordance with that presented in Chapter 2. If additional projected growth occurs
the District will realize additional revenue that will allow it to complete capital projects
sooner. Assumed base and volume rate increases are in the table; no increase in the

$6.50/month capital charge is assumed.

TABLE 10-4

Fund Projection Factors

Projection Factors

COLA 3.0%
Loan Int N.A.
Interest on Reserve Balance 2%
Taxes 4.0%
Insurance 6.0%
Inflation 2.5%
R&G Varies
King County Water District No. 54 10-3
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Specific line item cost assumptions include for example meter replacement, a part of
O&M. The cost for meter replacement is anticipated to decrease in 2022 as all meters
will have been replaced and the District will ramp down the meter replacement program
to replacing those that either are broken or have reached their service life. Included
starting in 2019 is a “set-aside” of $50,000/year, indexed to inflation, for emergency
repairs.

Table 10-6 presents the Capital Fund projected reserves. Three projects are identified
within the 10-year planning period: 8" Avenue South Water Main Replacement (2019),
11" Avenue South Water Main Replacement (2022) and removal of the elevated
reservoir (2027). Each of these projects draw the capital reserves down significantly.
Both of the first two project have been substantially designed and are shovel ready.

No loans are assumed in the analysis. Obtaining loans for water main replacement
projects through typical funding agencies is difficult. The elevated reservoir removal,
slated for 2027, may be loan eligible, especially through FEMA, however a significant
level of effort is required to be eligible and funding is not assured. Funding of specific
projects and the prioritization of projects should be reviewed on an annual basis.

The District should examine long term needs though an asset management program.
Though the District has the requisite finances to pay for the identified short-term Capital
Improvement Plan, like many utility providers the District faces significant costs over the
next 50 years, in order to continue to provide a reliable and robust system in long term.

The District should track all maintenance activities: hydrants rebuilds, valve exercising,
meter replacement, etc. to better evaluate and understand system integrity. The tracking
could be as simple as keeping the data on a spreadsheet or as complicated as annual
payments to a vendor to provide web-based information on a GIS background.

This information is particularly useful to help optimize maintenance but may also be used
to better understand the system and help in the prioritization of future projects. Unless
the District has significant financial reserves, it will be hard pressed to continue to
provide reliable service.
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TABLE 10-5

Projected Operations (Cash) Fund

ATTACHMENT A
Gray & Osborne, Inc., Consulting Engineers

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Assumed Rate 10.0% 8.0% 5.0% 5.0% 4.0% 4.0% 4.0% 3.0% 3.0% 3.0%
Increase (Vol & Base)
Start of Year $556,932 | $521,498 | $469,233 | $442,287 | $471,035 | $518,878 | $562,009 | $626,574 | $674,621 | $731,421
Revenue
Rates $900,000 | $978,300 | $1,031,715 | $1,087,944 | $1,136,248 | $1,186,698 | $1,239,268 | $1,279,793 | $1,321,642 | $1,364,359
Other $129,847 | $114,980 | $117,802 | $120,694 | $123,657 | $126,693 | $129,804 | $132,992 | $136,258 | $139,604
EXxpense
0&M ($398,000) [ ($408,725) | ($419,741) | ($402,597) | ($413,509) | ($424,719) | ($436,235) | ($448,066) | ($460,221) | ($472,709)
Admin ($397,280) | ($411,330) | ($425,783) | ($440,781) | ($456,346) | ($472,499) | ($489,266) | ($506,670) | ($524,739) | ($543,498)
Net Revenue ($234,567) | ($273,225) | ($303,993) | ($365,259) | ($390,051) | ($416,173) | ($443,572) | ($458,048) | ($472,940) | ($488,257)
;gannjfer to Capital and | 7 000) | ($325,490) | ($330,939) | (§336,511) | ($342.208) | ($373.042) | ($379,008) | ($410,001) | ($416,139) | ($422,427)
#'f;nife"re”“e’ Incl ($35,433) | ($52,265) | ($26,947) | $28,748 | $47,843 | $43,131 | $64564 | $48,047 | $56,801 | $65,831
g;f‘;nfg‘d Cash $521,498 | $469,233 | $442.287 | $471,035 | $518.878 | $562,000 | $626,574 | $674,621 | $731421 | $797,252
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TABLE 10-6

Projected Capital Fund

ATTACHMENT A

2019 2020M 2021 2022 2023 2024 2025 2026 2027 2028

Start of Year $763,530 | $1,059,236 | $470,729 | $690,203 | $180,951 | $409,160 | $667,237 $929,937 $1,214,484 | $221,589
Revenue
Transfer from Operations | $200,000 | $205,000 | $210,125 | $215,378 | $220,763 | $226,282 | $231,939 $237,737 $243,681 $249,773
General Facility Charge $288,933 $62,296 $40,757 $40,357 $39,957 $39,557 $39,158 $25,029 $24,941 $24,852
Capital Facility Charge
on Bills $70,000 $70,490 $70,814 $71,133 $71,446 $71,760 $72,069 $72,263 $72,459 $72,654
Miscellaneous Income $22,500 $22,500 $22,500 $22,500 $22,500 $22,500 $22,500 $22,500 $22,500 $22,500
Expense
Capital Expense ($30,000) | ($820,538) ($732,932) ($1,290,075)
Debt Payment ($235,727) | ($158,255) | ($154,722) | ($155,689) | ($156,456) | ($157,023) | ($157,965) | ($152,982) | ($146,400) | ($146,400)
Net Revenue $295,706 | ($588,507) | $219,474 | ($509,253) | $228,210 | $258,076 | $262,700 $284,547 ($992,896) | $303,379
End of Year Balance $1,059,236 | $470,729 | $690,203 | $180,951 | $409,160 | $667,237 | $929,937 | $1,214,484 $221,589 $524,968

(1) Project for 8" Avenue South assumes cost share with City of asphalt overlay.
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Figure 10-1 below is a graphical exhibit of the financial tables presented above.

. $2,000 Capital Project Tentative
7)) Schedule:
2 $1,800 2019 - 8th Ave
m $1,600 2022 - 11th Ave :
g 2027 - Elevated Reservoir
é $1,400
8 $1,200
©
w® $1,000
o
E $800 —
5 9800 \ﬁ_\“ [
(17 _—
> $400 —
2
o $200

$0

2015 2017 2019 2021 2023 2025 2027 2029
Cash Fund Capital Fund
FIGURE 10-1

Estimated Fund Reserves

FUNDING SOURCE ALTERNATIVES

Several funding source alternatives are available to the District for the financing of
projects in the CIP. Such alternative are listed below and followed by a brief description.

Grants: King County Community Development Block Grant (CDBG)
US Economic Development Administration (US EDA)
US EPA State and Tribal Assistance Grant (STAG)

Loans: Public Works Trust Fund (PWTF)
Community Economic Revitalization Board (CERB)
Drinking Water State Revolving Fund (DWSRF)
USDA Rural Development (RD)

Bonds: Revenue Bonds
Other: Utility Local Improvement Districts
King County Water District No. 54 10-7
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KING COUNTY COMMUNITY DEVELOPMENT BLOCK GRANT (CDBG)

The Community Development Block Grant program is a competitive source of federal
funding for a broad range of community development projects. A primary requirement of
the CDBG program is that the project must principally benefit at least 51 percent of the
low-to-moderate income residents of the project area. The County typically receives
about $3.5 million in federal funds per funding cycle. CDBG has two programs
including General Purpose and Planning Only. The General Purpose program provides
grant funds for the design, construction, or reconstruction of water and sewer systems up
to the amount of $750,000. The Planning Only program includes projects such as
comprehensive plans, community development plans, capital improvement plans, and
other plans such as land use and urban environmental design, economic development,
floodplain and wetlands management, transportation, and utilities. Planning Only grants
are limited to $24,000 for a single applicant or $40,000 for a joint applicant.

PUBLIC WORKS TRUST FUND (PWTF)

The Public Works Trust Fund is a revolving loan fund designed to help local
governments finance public works projects through low-interest loans and technical
assistance. The PWTF, established in 1985 by legislative action, offers loans
substantially below market rates, payable over periods ranging up to 20 years. To be
eligible for the PWTF programs, an applicant must be a local government such as a city,
county, or a special purpose utility district.

PWTF has three loan programs including, Pre-Construction, Construction, and
Emergency. PWTF loan terms are summarized in Table 10-7. In recent years the Public
Works Trust Fund offerings have been limited as the State budget has been restricted.
The Pre-Construction Loan program has received $2,700,000 for the current biennium.
Applications are received every other month until funding is exhausted. There is a
$1,000,000 maximum per jurisdiction.

The Emergency Loan program has received $5,000,000 for the current biennium.
Applications are received on at anytime. There is a $1,000,000 maximum per jurisdiction.

Currently there is no funding in Construction Loan program.

A local match is not required to receive funding, but it is recommended to increase
chances of receiving funding.
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TABLE 10-7

PWTF Preconstruction and Emergency Loan Terms

Interest Rate/Term | Loan Limit

0.67%, 5 years
1.34%, 5-20 years $1,000,000

An applicant must have a long-term plan for financing its public works needs. Eligible
public works projects include streets and roads, bridges, storm sewers, sanitary sewer
collection and treatment systems, and domestic water.

Since substantially more trust fund dollars are requested than are available, local
jurisdictions must compete for the available funds.

COMMUNITY ECONOMIC REVITALIZATION BOARD (CERB)

The Community Economic Revitalization Board’s prime mission is to partner with
business and industry and local governments to maintain and create jobs. Established by
the Legislature in 1982, CERB provides low-interest loans or, in unique circumstances,
grants to help finance local public infrastructure necessary to develop business and
industrial activities. Projects eligible for funding include roads, domestic and industrial
waters systems, sanitary and storm sewers, port facilities, and general-purpose industrial
buildings.

The CERB loan limit is $2,000,000 with rates of 1 to 3 percent and a 20-year term. The
interest rate is tied to the debt service coverage ratio.

Eligible projects include public facilities that are required by private sector expansion.
DRINKING WATER STATE REVOLVING FUND (DWSRF)

In 1996, Congress established the Drinking Water State Revolving Fund through the
reauthorization of the federal Safe Drinking Water Act. The program is managed by both
the Washington State Department of Health. The purpose of the program is to provide
low-interest loans to assist publicly- and privately-owed water systems improve drinking
water and protect public health. The program offers Construction and Emergency
funding. Construction funding is “aimed at increasing public health protection”.

Eligible publicly owned water systems include city and county governments, public
utility districts, and special purpose districts. Privately owned systems are eligible as
long as they are Group A systems.

King County Water District No. 54 10-9
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Eligible projects include the following:

o Water systems that will receive a water quality benefit from the project;
. Planning and design costs;

o Water conservation projects;

o Reservoirs (clear wells) that are part of a treatment process;

o Distribution reservoirs (finished water);

Maximum award per single water system is $3,000,000. DWSRF requires a 1 percent
loan fee, but no local match. The interest rate varies from 1.75 to 2.25 percent with a
20-year loan term.

US ECONOMIC DEVELOPMENT ADMINISTRATION (US EDA)

US EDA offers competitive grants up to $1 million for projects within Region 10.
Projects are selected locally by an economic development district and submitted to
Congress for competitive selection among other regions in the US. Similar to CERB,
applicants must have an industrial partner ready to proceed or a feasibility study that
establishes realistic job creation.

US EPA STATE AND TRIBAL ASSISTANCE GRANT

Local jurisdictions within the state of Washington can apply to the State and Tribal
Assistance Grant program through the office of their local Congressional representative.
The Congressional representative will work to add the project as a line item to the
VA/HUD Appropriations Bill. Applicants can obtain grant funds up to approximately
$2 million.

REVENUE BONDS

The most common source of funds for construction of major utility improvements is the
sale of revenue bonds. These are tax-free bonds issued by a municipality. The major
source of funds for debt service on revenue bonds is from monthly service charges. In
order to make qualify to sell revenue bonds marketable to investors, the bonds typically
have contractual provisions for the city to meet debt coverage requirements. The District
must show that its annual net operating income (gross income less operation and
maintenance expenses) is must be equal to or greater than a factor, typically 1.2 to 1.4
times the annual debt service on all par debt. If a coverage factor has not been specified
it will be determined at the time of any future bond issues.
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UTILITY LOCAL IMPROVEMENT DISTRICTS

Another potential source of funds for improvements can be obtained through the
formation of Utility Local Improvement Districts (ULIDs) involving a special assessment
made against properties benefiting by the improvements. ULID bonds are further backed
by a legal claim to the revenues generated by the utility, similar to revenue bonds.

Typically, ULIDs are formed by the city at the written request (by petition) of the
property owners within a specific section of the District’s service area. Upon receipt of a
sufficient number of signatures or petitions, and acceptance by the city council, the local
improvement area is formed. Each separate property in the ULID is assessed in
accordance with the special benefits the property receives from the water system
improvements. A District wide ULID could form part of a financing package for
large-scale capital projects that benefit all residents in the service area. ULID
participants have the option of paying their assessment immediately upon receipt, thereby
reducing the portion of the costs financed by the ULID bonds.

The advantages of ULID financing, as opposed to rate financing, to the property owner
include:

o The ability to avoid interest costs by early payment of assessments.

. If the ULID assessment is paid in installments, it may be eligible to be
deducted from federal income taxes.

. Low-income senior citizens may be able to defer assessment payments
until the property is sold.

. Some Community Block Grant funds are available to property owners
with incomes near or below poverty level. Funds are available only to
reduce assessments.

The major disadvantage to the ULID process is that it may be politically difficult to
approve formation. The ULID process may be stopped if 40 percent of the property
owners protest its formation. Also, there are significant legal and administrative costs
associated with the ULID process, which increases total project costs by approximately
30 percent over other financing options.
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Washington Stte Deparmertof ATTACHMENT A

l Heal th Water System Plan Submittal Form

This form must be completed and submitted along with the Water System Plan (WSP). It will expedite review and approval of your WSP. All water systems
should contact their regional planner before developing any planning document for submittal.

King County Water District No. 54 39950 King County Water District No. 54
1. Water System Name PWS ID# or Owner ID# Water Systems Owner’s Name
Eric Clarke (206) 878-7210 Manager
Contact Name for Utility Phone Number Title
922219 St Des Moines Wa 98198-6344
Contact Address City State Zip
Warren Perkins, P.E. (206) 284-0860 Project Manager
2. Project Engineer Phone Number Title
1130 Rainier Ave South # 300 Seattle Wa 98144
Project Engineer Address City State Zip
3. Billing Contact Name (required if not the same as #1) Billing Phone Number Billing Fax Number
Billing Address City State Zip
4. How many services are presently connected to your system? _755
5. Is your system expanding (circle what applies: seeking to extend service area or increase number of approved connections)? ] Yes X No
6. If the number of services is expected to increase, how many new connections are proposed in the next six years?
7. If your system is private-for-profit, is it regulated by the State Utilities and Transportation Commission? ] Yes X No
8. Isthe system located in a Critical Water Supply Service Area (i.e., have a Coordinated Water System Plan)? X Yes [0 No
9. Is your system a customer of a wholesale water system? 1 Yes X No
10.  Will your system be pursuing additional water rights from the Department of Ecology in the next 20 years? 1 Yes X No
11. s your system proposing a new intertie? 1 Yes X No
12. Do you have projects currently under review by us? 1 Yes X No
13. Are you requesting distribution main project report and construction document submittal exception and if so, does the WSP
contain standard construction specifications for distribution mains? X Yes 0 No
14. The water system is responsible for sending a copy of the WSP to adjacent utilities for review or a letter notifying them that a
copy of the WSP is available for their review and where the review copy is located. Has this been completed? X Yes [ No
15. The purveyor is responsible for sending a copy of the WSP to all local governments within the service area (county and city
planning departments, etc.). Has this been completed? X Yes [ No
16. Are you proposing a change in the place of use of your water right? 1 Yes X No
17. What is the last year of the plan approval period (the year the shortest WSP projection is made)? 2037

If answer to questions 7,8, 11, 14 and/or 15 is “yes,” list who you sent the WSP to:
King County, Highline Water District, City of Des Moines, City of Normandy Park, and Midway Sever District

Isthisplan: [ an Initial Submittal [] aRevised Submittal

Please enclose the following number of copies of the WSP:

Please return completed form to the Office of Drinking Water regional office checked below.

3 copies for Northwest and Southwest Regional Offices OR 2 copies for Eastern Regional Office (We will send one copy to Ecology)
1 additional copy if you answered “yes” to question 7.

4 Total copies attached

[XI Northwest Drinking Water Operations [ southwest Drinking Water Operations [ Eastern Drinking Water Operations
Department of Health Department of Health Department of Health
20425 72" Avenue South, Suite 310 PO Box 47823 16201 East Indiana Avenue Suite 1500
Kent, WA 98032-2358 Olympia, WA 98504-7823 Spokane Valley, WA 99216
253-395-6750 360-236-3030 509-329-2100

For people with disabilities, this document is available on request in other formats. To submit a request, please call 1-800-525-0127 (TDD/TTY call 711).

DOH Form 331-397-F (Updated 01/17)



WSP Checklist

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Content Description

Description of Water System

Ownership and Management
System History and Background
Inventory of Existing Facilities
Related Plans (e.g., CWSP, local land use plans)
Service Area and Characteristics
Agreement (signed in accordance with CWSP)
Map
Service Area Policies (Including SMA policy and conditions of service)

Basic Planning Data

Current Population, Number of Service Connections, and ERUs

Current Water Use and Data Reporting

Current and Future Land Use

Future Population and Number of Service Connections and ERUs (6 and 20 years)

Future Water Use (Demand forecast for 6 and 20 years)

System Analysis

System Design Standards

Water Quality Analysis

System Inventory, Description and Analysis
Source
Treatment
Storage
Distribution System/Hydraulics
Summary of System Deficiencies

Analysis of Possible Improvement Projects

Conservation Program and Source of Supply Analysis

Conservation Program

Water Right Assessment

Source of Supply Analysis and evaluation of supply alternatives

Water Supply Reliability Analysis With Water Shortage Response Plan

Interties

Source Water Protection (Check One or Both)

Wellhead Protection Program

Watershed Control Program

Operation and Maintenance Program

Water System Management and Personnel

Operator Certification

Routine Operating Procedures, Preventive Maintenance and Record Keeping
Water Quality Sampling Procedures (Comprehensive Monitoring Plan)
Coliform Monitoring Plan

Emergency Response Program

Safety Procedures

Cross-Connection Control Program

Service Reliability in accordance with WAC 246-290-420

Distribution Facilities Design and Construction Standards

Standard Construction Specification for Distribution Mains

Design and Construction Standards for distribution Related Projects

Improvement Program

Capital Improvement Schedule (6 and 20 years)

*Must Be ATTACHMENPage #)

Submitted (V)

()
()
()
()
()
()
()
()

()
()
()
()
()

()
()

()
()
()
()
()
()

()

()
()
()
()
()

()
()

()
()
()
()
()
()
()
()
()

in WSP

11
1-1,1-2,1-3
1-4 thru 1-9
1-9,1-10
1-2,1-3

Fig 1-2
1-10,1-11

2-1,2:2

2-3 thru 2-12
1-2,1-3, Figl-3
2-14,2-15, 2-16
2-16

3-2thru 3-14, 4-
4,45
3-7,3-11,3-14

4-5 thru 4-13
4-5thru 4-8, 1-5

4-8 thru 4-12
4-13 thru 4-17

4-12,4-16,4-17
4-17

5-1,5-2

4-5 thru 4-7

6-5
1-4,1-10

6-4 thru 6-4,

Appendix K
6-4 thu 6-6

Appendix K

7-2

7-2

7-3 thru 7-9
7-10

7-10
Appendix L, 7-

10
7-7,7-8

7-16, 7-17




Chapter 9 Financial Program

Summary of past income and expenses

Balanced Operating Budget (1 year if >1,000 connections / 6 year if < 1,000 connections)
Demonstration of revenue and cash flow stability to fund CIP and emergency improvements
Rate Structure that considers affordability of rates and water conservation

Systems < 1,000 connections may do DOH Financial Viability Test to complete above regs.
UTC Financial Viability and Feasibility Test (for UTC regulated systems)

Chapter 10 Miscellaneous Documents

For Community Systems, Meeting of the Consumers (date and description)
County/Adjacent Utility Correspondence

Documentation of State Environmental Policy Act (SEPA) Compliance
Agreements

Satellite Management Program

N~~~ e~~~
2 2 2 2

()
()
()
()
()

ATTACHMENG-A10-3
10-3 thru 10-
10-5
10-4,10-6

* Requirement will be determined at the pre-plan conference.
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ATTACHMENT A

WATER FACILITIES INVENTORY (WFI) FORM Quarer: 4
Updated: 02/01/2017
’ skingion Stale Deparmtof ONE FORM PER SYSTEM Printed: 212712019

l Heal th WFI Printed For: On-Demand

Diclsion of Enp ::-i mmental Health Submission Reason: Treatment Update
RETURN TO: Central Services - WFI, PO Box 47822, Olympia, WA, 98504-7822
1. SYSTEMID NO. |2. SYSTEM NAME 3. COUNTY 4. GROUP 5. TYPE
39950 4 KING COUNTY WATER DISTRICT #54 KING A Comm

6. PRIMARY CONTACT NAME & MAILING ADDRESS

ERIC D. CLARKE [MANAGER]

STREET ADDRESS IF DIFFERENT FROM ABOVE

7. OWNER NAME & MAILING ADDRESS  |8. OWNER NUMBER: 002995

KING COUNTY WATER DIST. #54
ERIC D. CLARKE

922 S 219TH ST

DES MOINES, WA 98198

MANAGER

STREET ADDRESS IF DIFFERENT FROM ABOVE

ATTN ATTN

ADDRESS ADDRESS

CITY STATE ZIP CITY STATE ZIP
9. 24 HOUR PRIMARY CONTACT INFORMATION 10. OWNER CONTACT INFORMATION
Primary Contact Daytime Phone: (206) 878-7210 Owner Daytime Phone: (206) 878-7210
Primary Contact Mobile/Cell Phone:  (206) 396-2246 Owner Mobile/Cell Phone: (206) 396-2246

Primary Contact Evening Phone: (XXX)-XXX-XXXX

Owner Evening Phone: (XXX)-XXX-XXXX

Fax: | E-mail: XXXXXXXXXXXXXXXXXXXX

Fax: (206) 824-1909 |E-mai|: XXXXXXXXXXXXXXXXXXXX

11. SATELLITE MANAGEMENT AGENCY - SMA (check only one)
I Not applicable (Skip to #12)

& 1,000 or more person event for 2 or more days per year

O Recreational / RV Park

[0 Owned and Managed SMA NAME: SMA Number:
[] Managed Only
[] Owned Only
12. WATER SYSTEM CHARACTERISTICS (mark all that apply)
[ Agricultural B Hospital/Clinic I Residential
J& Commercial / Business B Industrial & School
& Day Care 1= Licensed Residential Facility [ Temporary Farm Worker
& Food Service/Food Permit = Lodging & Other (church, fire station, etc.):

13. WATER SYSTEM OWNERSHIP (mark only one) 14. STORAGE CAPACITY (gallons)
[ Association J County ] Investor 1] Special District
O City / Town [ Federal [ Private [ State 910,000

15 16 17 18 19 |20 21 22 23 24

SOURCE NAME INTERTIE SOURCE CATEGORY USE TREATMENT  |DEPTH SOURCE LOCATION
(7]
s hY § o
m oy z m 0

LIST UTILITY'S NAME FOR SOURCE m z z @ _ T > ”

AND WELL TAG ID NUMBER. = of [2|= o] b 4T > . &

” P4 =z Tl= % (@} n|Z m = o = 9

3 . > olon ql=z I [l P T O = £ =

c Example: WELL #1 XYZ456 s|s g lolz|5 = o g % 5 n 8 9 )<>-n 2= = e}

3 m | m S| 2|0 o], D|m|m o I e = x| 3G o 13
= IF SOURCE IS PURCHASED OR NTERTE | |FIF|0|56|Z ; < Q NHEHE SINEEIEE o =8 =2 2 1z]12|,
£ INTERTIED, system [s|n|xo|Z|z(Z|3|E|E|S[ 28| nl@z[5[515(2]18] 20 | 2% Q =l 2|3
2 LIST SELLER'S NAME o |m|mlmls|mfm 2 GimETI2(5|R S alelelc|E| a2 [ 32| & |R| 23
@ Example: SEATTLE NUMBER |- |o|o|o|olo|x|=|zx|=|S|~|<|o|m|z|z|zIS|=] == I n b= T| o m
S01 |WELL # 4 AAB181 X X Y [ x 305 | 100 | NwSE |08 |22N]|04E
S02 |WELL # 5 AAB182 X X Y | X 206 | 480 | NWSE |08 |22N|o04E
S03 | 406506/HIGHLINE 40650 6 x|y |x 3600 | NW SE | 08 | 22N | 04E
S04 |WELL #6 AAB183 X X Y | x 336 | 350 | NwWSE |08 [22N|o04E
S05 |WELL #7 AFC525 Y [ x 327 | 320 | NwWSE |08 |22N|o04E
DOH 331-011 (Rev. 06/03) DOH Copy Page: 1




WATER FACILITIES INVENTORY (WFI) FORM - ContimG#&d'™»

1. SYSTEM ID NO. 2. SYSTEM NAME 3. COUNTY 4. GROUP 5. TYPE
39950 4 KING COUNTY WATER DISTRICT #54 KING A Comm
DOH USE ONLY!
ACTIVE | caLcuLaTeD [POH USE ONLY
APPROVED
SERVICE ACTIVE CONNECTIONS
CONNECTIONS| CONNECTIONS

25. SINGLE FAMILY RESIDENCES (How many of the following do you have?) 2015 Unspecified
A. Full Time Single Family Residences (Occupied 180 days or more per year) 498

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

A. Apartment Buildings, condos, duplexes, barracks, dorms 0

B. Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year 1517

C. Part Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied less than 180 days/year 0

27. NON-RESIDENTIAL CONNECTIONS (How many of the following do you have?)
A. Recreational Services and/or Transient Accommodations (Campsites, RV sites, hotel/motel/overnight units) 0 0

B. Institutional, Commercial/Business, School, Day Care, Industrial Services, etc. 160 160

28. TOTAL SERVICE CONNECTIONS 2175

29. FULL-TIME RESIDENTIAL POPULATION
A. How many residents are served by this system 180 or more days per year? 5037

30. PART-TIME RESIDENTIAL POPULATION JAN FEB MAR APR MAY JUN JuL AUG SEP OCT NOV DEC
A. How many part-time residents are present each month?

B. How many days per month are they present?

31. TEMPORARY & TRANSIENT USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OoCT NOV DEC
A. How many total visitors, attendees, travelers, campers, patients

or customers have access to the water system each month?

B. How many days per month is water accessible to the public?

32. REGULAR NON-RESIDENTIAL USERS JAN FEB MAR APR MAY JUN JuL AUG SEP OCT NOV DEC
A. If you have schools, daycares, or businesses connected to your

water system, how many students daycare children and/or

employees are present each month?

B. How many days per month are they present?

33. ROUTINE COLIFORM SCHEDULE JAN FEB MAR APR MAY JUN JuL AUG SEP OCT NOV DEC
 Requirement is exception from WAC 246-290 6 6 6 6 6 6 6 6 6 6 6 6
34. NITRATE SCHEDULE QUARTERLY ANNUALLY ONCE EVERY 3 YEARS
(One Sample per source by time period)

35. Reason for Submitting WFI:

[Jupdate - Change [Jupdate - No Change [Jinactivate [JRe-Activate  [] Name Change [ _]New System  []Other

36. | certify that the information stated on this WFI form is correct to the best of my knowledge.

SIGNATURE: DATE:

TITLE:

PRINT NAME:
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Error: Subreport could not be shown.
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Report Create Date:

Water System Id(s):

Print Data on Distribution Page:
Print Copies For:

Water System Name:

County:

Region:

Group:

Type:

Permit Renewal Quarter:

Water System Is New:

Water System Status:

Water Status Date From:

Water System Update Date From:
Owner Number:

SMA Number:

SMA Name:

Active Connection Count From:
Approved Connection Count From:
Full-Time Population From:
Water System Expanding Services:
Source Type:

Source Use:

WFI Printed For:
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APPENDIX C

WATER RIGHTS AND
WATER RIGHTS SELF-ASSESSMENT



Water Right Self-Assessment Form for  ATemENTA

Water System Plans
331-372 « 1/13/2017

All water right permits, claims, and certificates must be evaluated in a water right self-
assessment for all sources used to supply the water system. The self-assessment compares the
parameters and other limitations of existing water rights against current and forecasted water
production, as described in your water system plan, to determine whether the rights are
adequate to serve your system’s current and future water needs.

You must account for all sources of supply and total quantities of water withdrawn from the
source. If you purchase water from another purveyor through a non-emergency intertie, you
must complete the INTERTIES section of the self-assessment.

A Note on Exempt Wells

If you're seeking DOH approval of a new Group A or Group B water system using an exempt
well, you must complete the self-assessment, although certain fields will not apply. Talk to your
DOH regional planner about using the Water Right Self-Assessment form for a Small Water
System Management Program instead of this version.

Local governments must ensure that an adequate potable water supply is available from the
exempt well before issuing a building permit. Before developing a permit exempt well, check
with your local authorities on their criteria for establishing an adequate potable water supply for
your planned public water system.

Water Right Parameters

Below is a brief description of the parameters associated with a typical water right. For the self-
assessment, you only need to describe the last two bulleted items if they apply to your water
rights.

Source Type - this refers to whether the source is surface water, groundwater or a
spring.

Source Location - this refers to the location of points of groundwater withdrawal or
surface water diversion for each right.

Purpose of Use - this refers to the type of use, such as municipal water supply,
community domestic, industrial or agricultural purposes.

Place of Use — this describes where water can be put to beneficial use under the right.
Under the 2003 Municipal Water Law, RCW 90.03.386, the place of use for a water right
held for municipal water supply purposes may be the system’s service area as identified
in an approved water system plan or small water system management program.

See Ecology Policy 2030 for information on how Ecology administers the Municipal
Water Law.

Washington State Departmentof 1T YOU n€ed this publication in an alternative format, call 800.525.0127

/l,, H l h (TDD/TTY call 711). This and other publications are available at
/ ea t www.doh.wa.gov/drinkingwater.



ATTACHMENT A

Period of Use - this refers to time-of-year limitations in which the water right may be
put to use. If any water right has a time-of-year limitation, please include this
information in the INTERRUPTIBLE WATER RIGHTS section.

Provisions or Limiting Conditions — this refers to any provisions or conditions placed
on the water right. If a water right has a limiting condition or other provision, such as a
collection and reporting requirement, other than a time-of year limitation, include this
information in the ADDITIONAL COMMENTS section at the bottom of the self-
assessment and in the water system plan narrative.

See Ecology Policy 1040 for more information on water right terminology. If you have questions
about your water rights, please contact the Ecology regional office in your area.

Completing the Water Right Self-Assessment Form

The self-assessment is a Word document to allow users to make changes or to expand the
document. You may use another format, if preferred, as long as all required information is
included. Below is a description of all fields and how to complete them. This form is divided into
four different sections. Each section is described in the headings below.

See the column identifiers (A, B, C, etc) at the bottom of each column for guidance in
completing the necessary calculations.

Water Right Permit, Certificate, or Claim Number: This number is assigned by Ecology
when a permit application is filed. It's listed at the top of the permit or certificate. For water
right claims, this is the registration number stamped in the lower left hand corner of the
claim form.

WEFI Source #: Identify the individual sources (e.g. well #1, well #2) as defined on the DOH
Water Facilities Inventory form. If a water right is associated with multiple sources, list all
sources in the same row in this column. If a source is associated with multiple water rights,
identify each water right on a separate row.

If you have any source(s) that is not currently being used (categorized as standby, back-up, or
emergency), and the source has an associated water right that is not listed in column #1, please
include the source and water right information in the ADDITIONAL COMMENTS section. This will
identify that the source is still intended for a beneficial use under RCW 90.03.015(4). See Ecology

Policy 1040.

EXISTING WATER RIGHTS SECTION (olive green color, top section)

This section refers to existing water rights. It does not include any water right applications that
have been submitted to Ecology.

Primary Qi (Instantaneous Quantity): This is also known as instantaneous flow rate. It's the
amount of water allowed to be taken under the right from the source during a period of
peak operation. For surface water, this is generally expressed in terms of cubic feet per

Page 2 of 7



ATTACHMENT A

second (cfs). For groundwater, this is generally expressed in terms of gallons per minute
(gpm). One cfs equals 448.8 gpm. Please indicate the units of measurement you are using for
each source. If there are situations where the flow rate will be limited (e.g. limitations
established on the source when other sources are utilized), please note them in the
ADDITIONAL COMMENTS section in the form and in the WSP narrative.

Non-Additive Qi: This term was formally known as “supplemental.” Your water rights may
use the old terminology. See Ecology Policy 1040 for more information. Not all water rights
have non-additive quantities. If a water right has non-additive Qi quantities, include the non-
additive quantity in this field. This is generally listed in the “"quantity, type of use, period of
use” section on both permits and certificates. Non-additive quantities should not be included
in the primary Qi totals.

Primary Qa (Annual Quantity): This is the amount of water that can be taken from the
source under the right on an annual basis. It's usually expressed in terms of acre-feet. An
acre-foot is the amount of water necessary to submerge an acre of land to a depth of one
foot. One acre-foot equals 43,560 cubic feet or 325,851 gallons of water.

Non-Additive Qa: This term was formerly known as “supplemental.” Your water rights may
use the old terminology. See Ecology Policy 1040 for more information. Not all water rights
have non-additive quantities. If a water right has non-additive Qa quantities, include the
non-additive quantity in this field. This is generally listed in the "quantity, type of use, period
of use” section on both permits and certificates. Non-additive quantities should not be
included in the primary Qa totals.

CURRENT SOURCE PRODUCTION SECTION (light green color, top section)

This section refers to how much water is withdrawn from the source under each water right for
the most recent full calendar year. You will need to determine any excess or deficiency for each
water right after calculating how much water was withdrawn compared to how much water is
allowed under each water right. If demand has decreased over past years, you may wish to
include historic maximum production information in the ADDITIONAL COMMENTS section. This
will provide a more complete picture of the use of your water rights.

Use the water use data and demand projections from your water system plan to define current
and projected water needs. You can determine if you'll need additional water rights based on
the comparison of existing water rights, current water production, and projected 10- and 20-
year needs.

Total Qi (Instantaneous Quantity): This refers to the total maximum instantaneous flow
rate withdrawn from the source under each water right during the most recent calendar year.
For surface water, this is expressed in terms of cubic feet per second (cfs). For groundwater,
this is expressed in terms of gallons per minute (gpm). One cfs equals 448.8 gpm.

Page 3 of 7



ATTACHMENT A

Current Excess or Deficiency (Qi): Please calculate the excess or deficiency for each water
right after comparing the total amount withdrawn against each water right. Please use
parentheses for deficient amounts.

Total Qa (Annual Quantity): This refers to the total volume of water withdrawn from each
source under each water right during the most recent calendar year. It's usually expressed in
acre-feet.

Current Excess or Deficiency (Qa): Please calculate the excess or deficiency for each water
right after comparing the total amount withdrawn against each water right. Please use
parentheses for deficient amounts.

10-YEAR FORECASTED SOURCE PRODUCTION SECTION (light blue color, top section)

This section refers to how much water you project to withdraw from each source in ten years as
determined in your water system plan. Please complete this section in the same manner (using
the same units of measurement) as the current source production section using your 10-year
forecasted amounts.

20-YEAR FORECASTED SOURCE PRODUCTION SECTION (darker blue color, top section)

This section refers to how much water you project to withdraw from each source in twenty years
as determined in your water system plan. Please complete this section in the same manner
(using the same units of measurement) as the current source production section using your 20-
year forecasted amounts. If you are unable to provide 20-year forecasts for each source, you
may choose to include the combined 20-year total at the bottom.

PENDING WATER RIGHTS SECTION (second section of form)

Please complete this section for any water right applications that have been submitted to
Ecology. Please include the application number, whether it's a new or a change application, the
date submitted, and the total quantities requested.

INTERTIES SECTION (third section of form)

This section must be completed by purveyors who purchase any amount of wholesale water. If
your system sells water to another public water system, include the quantity sold in the
CURRENT SOURCE PRODUCTION section.

Purchasers of wholesale water must account for all water obtained through the intertie for non-
emergency supply purposes. This is to ensure that all sources of supply are considered when
evaluating whether new water rights are needed within 20 years.

Please identify the maximum quantity of water, expressed in the same manner as the above
sections, allowed under each intertie contract. If there are limiting conditions or temporary
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ATTACHMENT A

agreements that effect the long-term use of the intertie, you must account for such limiting
conditions when evaluating the current and forecasted water supply needs in your water system
plan.

Finally, purchasers of wholesale water are responsible for ensuring that the underlying water
right (held by the purveyor selling water) are adequate for such use. You should confirm that the
selling system has accounted for the wholesale area in their water system plan to ensure that
the water right authorizes the distribution of water through the intertie.

INTERRUPTIBLE WATER RIGHTS SECTION (bottom section of form)

This section refers to water rights that have an annual time-of-year interruption. Please
complete this section for any water right listed in the above fields that has a time-of-year
interruption. Please include the water right number, describe the limitation, and the time period
of interruption. Purveyors with interruptible rights should develop a water shortage response
plan as part of their water system plan to describe how demand will be met during periods of
interruption through aggressive demand-side conservation, fixing leaks or other means.

ADDITIONAL COMMENTS SECTION (bottom section of form)

If the system has any source that is not currently being used on a regular basis (such a source
may be categorized as stand-by, back-up, emergency), you should identify the source in this
section if the source has an associated water right that is not listed in the above sections. The
purpose is to identify that such water rights are still intended for a future beneficial use as
required under RCW 90.03.015(4). See Page 2, Item 9 (b) in ECY Policy 2030. For these water
rights, please briefly describe the future intended use of the source and when you expect to
utilize the water right. This does not refer to sources categorized as seasonal sources.

You should also include any other comments in this section that will explain aspects of your
water right portfolio that are not identified above.

Page 5 of 7



Water Right Self-Assessment Form for Water System Plan

Mouse-over any link for more information. Click on any link for more detailed instructions.

ATTACHMENT A

Water Right WEFI Source # Existing Water Rights Current Source Production — Most Recent 10-Year Forecasted Source Production 20-Year Forecasted Source Production
Permit, Certificate, or If a source has Qi= Instantaneous Flow Rate Allowed (GPM) Calendar Year (determined from WSP) (determined from WSP)
Claim # multiple water Qa= Annual Volume Allowed (Acre-Feet/Year) Qi = Max Instantaneous Flow Rate Withdrawn (GPM) This includes wholesale water sold This includes wholesale water sold
*If water right is rights, list each This includes wholesale water sold Qa = Annual Volume Withdrawn (Acre-Feet/Year)
interruptible, identify water right on This includes wholesale water sold
limitation in yellow separate line Primary Non-Additive Primary Non- Total Qi Current Total Qa Current Total Qi 10-Year Total Qa 10-Year Total Qi 20-Year Total Qa 20-Year
section below Qi Qi Qa Additive Qa Maximum Excess or Maximum Excess or Maximum Forecasted Maximum Forecasted Maximum Forecasted Maximum Forecasted
Maximum Rate Maximum Maximum Maximum Instantaneous | (Deficiency) Annual (Deficiency) | Instantaneous Excess or Annual Excess or Instantaneous Excess or Annual Excess or
Allowed Rate Volume Volume Flow Rate Qi Volume Qa Flow Rate (Deficiency) Volume (Deficiency) Flow Rate (Deficiency) Volume (Deficiency)
Allowed Allowed Allowed Withdrawn Withdrawn in 10 Years Qi in 10 Years Qa in 20 Years Qi in 20 Years Qa

Well 1 (Source # N/A),

(1) Cert. 1, 45-D #78 6 (Source # o) 150 244
Well 2 (Source # N/A),

(2) Cert. 1, 36-A 6 (Source # 0 300 556 490

(3) Cert. 6, 2765-A zvfs”oif:;f;j)# N/A) 250 4906 443 1407 371.1 884.9 537 1313 411 845 564 1286 433 823
Well 4 (Source 01), 7

(4) Cert. 13, 6076-A Source 07 650 162

(5) G1-23881-C Well 5 (Source 02) 500 360

(6) Cert. 2, 597-D #751 75 - 75 - 15 - 75 - 0 - 75 -

(7) Cert. 4, 1677-A 100 - 100 - 48 - 100 - 0 - 100 -

. TOTALS = 2025 1256 443 1582 371.1 947.9 537 1488 411 845 568 1457 433 823
Column Identifiers for Calculations: A B C =A-C D =B-D E = A-E F =B-F G =A-G H =B-H
Footnotes: Total annual water right Qa = 896 + 360 ac-ft/yr. Wells 6 & 7 operate under the Water right for Well 5.

PENDING WATER RIGHT APPLICATIONS: Identify any water right applications that have been submitted to Ecology.

Application New or Change Date Submitted Quantities Requested
Number Application? ate submitte Primary Qi Non-Additive Qi Primary Qa Non-Additive Qa
G1-26306A New August 29, 1991 350 gpm 565 ac-ft/yr
INTERTIES: Systems receiving wholesale water complete this section. Wholesaling systems must include water sold through intertie in the current and forecasted source production columns above.
Name of Wholesaling Quantities Allowed Expiration Currently Purchased 10-Year Forecasted Purchase 20-Year Forecasted Purchase
System Providing Water In Contract Date of Current quantity purchased through intertie Forecasted quantity purchased through intertie Forecasted quantity purchased through intertie
Maximum Maximum Contract Maximum Current Maximum Current Maximum Future Excess | Maximum Future Maximum Future Maximum Future
Qi Qa Qi Excess or Qa Excess or Qi or Qa Excess or Qi Excess or Qa Excess or
Instantaneous Annual Instantaneous | (Deficiency) Annual (Deficiency) 10-Year (Deficiency) 10-Year (Deficiency) 20-Year (Deficiency) 20-Year (Deficiency)

Flow Rate Volume Flow Rate Qi Volume Qa Forecast Qi Forecast Qa Forecast Qi Forecast Qa

1

2

3

Column Identifiers for Calculations: A B C =A-C D =B-D E =A-E F =B-F G =A-G H =B-H




INTERRUPTIBLE WATER RIGHTS: Identify limitations on any water rights listed above that are interruptible.

Water Right #

Conditions of Interruption

Time Period of Interruption

ATTACHMENT A

ADDITIONAL COMMENTS:
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ATTACHMENT A

HIGHLINE WATER DISTRICT
King County, Washington

FIRE PROTECTION AND EMERGENCY INTERTIE AGREEMENT

This Agreement is entered into this 5t day of July, 2000, hereinafter
referred to as "Anniversary Date" between Highline Water District,
hereinafter "Highline™ and King County Water District No. 54, hereinafter
"District No. 54",

1. Highline and District No. 54 are each municipal corporations organized
and operating consistent with the laws of the State of Washington.

2. The State of Washington, Department of Health, encourages water
service agreements between adjacent water utilities.

3. District No, 54, as reported by its consultant, currently has an
approximate storage deficit of .5 million gallons.

4. Highline and District No. 54 presently have an eight-inch (8™)
automatically-operated connection between the districts, located at 9th
Avenue South and South 216t Street, hereinafter referred to as
"Intertie".

5. The rate structure of Highline specifies the costs of providing water for
certain classes of users.

6. At least one boundary of Highline is parallel with and abuts at least one
boundary of District No. 54.

7. Highline and District No. 54 wish to enter into a Fire Protection and
emergency Intertie Agreement to serve the customers of District No. 54,

NOW THEREFORE, IT IS AGREED AS FOLLOWS:

1. Operation of Intertie. The Intertie will be for one-way flow only from
Highline to District No. 54, and will only benefit District No. 54. Except
as provided in this Agreement, this Intertie shall be operational on a
- year-round basis,

2. Limitations on Use of Water from Intertie. District No. 54 shall limit the
use of the water obtained through the Intertie for fire fighting purposes,
emergency use and special maintenance purposes as defined below.

EXHIBIT A




ATTACHMENT A

Fire Protection & Emergency Intertie Agreement
WD 54

Fire Fighting Purposes. In the event District No. 54 storage tank and
well pumping capacities are inadequate to combat a fire from mains
within District No. 54, water from the Intertie may be used for the
purpose of fighting the fire.

Emergency Use. Water from the Intertie may be used in the event of
a power outage, a pump system mechanical failure, or a rupture in
the distribution system which impairs District No. 54’s ability to
maintain ifs storage tank capacity for fire fighting purposes, and
consumption by the public. The emergency shall terminate upon
restoration of the electrical power and the repair to the pump(s) and
damaged distribution system.

.- Special Maintenance Purposes. Water from the Intertie may be used

when the 250,000 gallon reservoir near 219t and 11t Avenue South is
temporarily removed from service for maintenance, pamtmg or
decontamination.

3. Maintenance, Repair and Inspections.

a.

b.

Cs

District No. 54 shall be responsible for inspections and maintenance
of the Intertie. Subject to the written approval of Highline, District
No. 54 may hire an independent contractor to conduct the necessary
inspections and maintenance. Highline’s approval shall not be
unreasonably withheld and shall not be construed to create any
liability for Highline for the acts or omissions of District No. 54's
independent contractor.

District No. 54, or its approved representative, shall inspect the
Intertie annually, or more often as required, and shall advise Highline,
in writing, of the results of the inspections. District No. 54 shall pay
all costs to repair the Intertie as necessary to insure its proper
functioning, and shall advise Highline, in writing, of its maintenance
and repair activities on at least an annual basis.

The parties agree that emergency repairs to the intertie may be

performed by either party without notice provided that notice is givenA

to the other party as soon as reasonably pessible. The costs of any
emergency repairs undertaken by Highline shall be prompt!y
reimbursed by District No. 54.

NAHOREWPATIPATIZO00 RESOLUTIONSID0-7-5A WD 54 Intertle.doe Paga2of §




ATTACHMENT A

Fire Protection & Emergency Intertie Agreement
WD 54

4. Notice.

a. District No. 54 will notify Highline of any changes in their storage

deficit. At this time a new rate will be negotiated within 30 days of
District No. 54's knowledge of such change.

District No. 54 shall notify Highline within a ten (10) day period after
use of the Intertie for fire fighting purposes, emergency use or special
maintenance purposes stating the nature of the use, the date and
time of use and the quantity of water used.

5. Charges for intertie and Water Supplied by Highline.

b.

Cu

e,

District No. 54 shall pay Highline for use of water through the Intertie
system based on Highline's published commercial/residential
consumption rate in effect on the date the water is used by District
No. 54. Thus, using the rates in effect at the present time, District
No. 54 will pay $2.20 per 100 cubic feet for water used during the
winter months (October through May) and $2.94 per each 100 cubic
feet of water used during the summer months (June through
September). ' '

In addition to the charge for water consumption, District No. 54 will
pay Highline the sum of $300.00 per month for intertie connection
privileges and for supplemental standby storage. This month rate.
shall commence on July 1, 2000 and shall be pdid in advance in two
(2) equal semi-annual payments on July 1, 2000, and on January 1,
2001, and on the same day(s) of each year thereafter during the initial
term and option terms of this Agreement.

The monthly rate shall be paid until such time as District No. 54 no
longer requires supplemental storage.

In the event of non-payment by District No. 54 within sixty (60) days
of the due date of payment, an additional late charge of ten percent
{10%}) of the amount past due shail be added to the required payment
by District No. 54.

If Highline is unable to obtain an agreement with the City of Seattle to
reduce or waive demand charges to Highline caused by use of water
in accordance with this Agreement, and should any of the ten peak

N:AHOME\PAT\PATIZO00 RESOLUTIONSI00-7-5A WD 54 Intertie.doc Page3 of 5




ATTACHMENT A

~ Fire Protection & Emergency Intertie Agreement
WD 54

days used to calculate the demand charge be coincidenta) with a day
in which water was taken through the South 216" Street Intertie,
then District No. 54 shall calculate and pay within 30 days their
portion, if any, of the demand charge.

6. indemnification.

Each party shall at all times be solely responsible and liable for the
equipment and facilities maintained or operated by such party, and
for the act or the failure to act, of its personnel that occur or arise in

. any way out of the performance of this Agreement. Each party shall

save and hold the other party harmless from all costs, expenses, -
losses and damages, including cost of defense, arising from its use of
equipment and facilities maintained or operated by such party, or
incurred as a result of any acts or omissions of such party’'s personnel
refating to the performance of this Agreement.

Highline makes no guarantees or assurances as to water availability,
water quality, pressure, or volume, at any given time relating to the
Intertie. The duty of Highline to provide water under the provisions of
this Agreement is a duty owed to the public generally, and by entering
into this Agreement, Highline does not incur a special duty to District
No. 54 or to the customers of District No. 54. It is understood and
agreed that Highline makes no warranties or assurances as to water
availability, pressure, or volume at any given time relating to the
Intertie.

It is understood that if Highline's water service to the Intertie is
temporarily interrupted for repair, emergency or for any other reason,
Highline is not obligated to provide an alternative source of water

supply.

7. Terms.

a. This Agreement, except for the water rate, shall be reviewed annually

and shall continue Indefinitely unless either party notifies the other of
its intention not to continue or to renegotiate this Agreement by
giving six (6) months’ written notice prior to the end of each annual
anniversary date.
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| Fire Protection & Emergency Intertie Agreement

WD 54

b. This Agreement is contingent upon written approval by Seattle Public
Utilities. This Agreement will expire upon expiration of the current
Water Purveyor Contract between Highline Water District and Seattle
Public Utilities, and shall also be subject to any additional
amendments made to such Water Purveyor Contract.

8. Dispute Resolution.

a, If a dispute arises out of or relates to this Agreement, or the breach of
it, and if the dispute cannct be settled through negotiations, the
parties agree first to try in good faith to settle the dispute by
mediation under the rules and regulations of the Washington
Association of Sewer and Water Districts, or Washington Arbitration
and Mediation Services, Inc., before resorting to arbitration, litigation
or some other dispute resolution procedure.

Dated this _ 7% day of 'Avézusr » 2000.

. 7 .
HIGHLINE WATER DISTRICT WATER/DISTRI %..54
7 A/
Gty 4. 1oL, 7
By: P@é’éﬂr S. Bosley J By: /
Its: General Manager Its: Superintendent/Manager
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ATTACHMENT A

June 2, 2014
Serving the Southwest Metropolitan Area since 1946

King County Water District 54
922 S 219th St
Des Moines, WA 98198

Dear WS Operator:

The Ground Water Rule regulation went into effect in 2009. The purpose of this letter is to inform you
about compliance with the Ground Water Rule when you are receiving water from Highline Water District
(HWD). The rule is intended to detect ground water contamination through water quality testing.

When you receive water from HWD through your interties with us, your water system can receive water
produced from our ground water sources. Since this is possible - your water system needs to understand
the requirements that apply. The requirements are as follows:

1. If any of your sampling locations that could have received ground water through interties with
HWD has a positive coliform result, then two things must happen:

la HWD must be informed of the positive result within 24 hours. In this communication we both
will need to determine if any water was provided to you through the intertie and which wells
were in service at the time. If ground water from our wells could have reached you, then see
1b below.

1b  HWD must collect untreated water samples from the operating wells and analyze them for
Ecoli

2. If the untreated well sample is positive for £.cofi then all the utilities that receive the ground water
must carry out public notification within 24 hours which is a Tier 1 notification.

HWD is required to provide this information to you as part of our compliance plan for the Ground Water
Rule and our Coliform Monitoring Plan. The Washington State Department of Health has indicated that a
reference to this letter needs to be included in your Coliform Monitoring Plan.

If you have any question, please feel free to contact me at 206-592-8920 or mbecker@highlinewater.org.

1), et =
/ { |

Mike Becker — / \

Operations Supervisor T L X L e %/é

Highline Water District
@ wm) P STaN

23828 30th Ave. S. = Kent, WA 98032 = (206) 824-0375!



ATTACHMENT A

WATER DISTRICT NO. 54
KING COUNTY, WASHINGTON
RESOLUTION 2014-3

A RESOLUTION relating to an interlocal agreement between Highline Water District and King
County Water District No. 54.

WHEREAS, Chapter 39.34 RCW permits public agencies to enter into agreements with one
another for joint or cooperative action, and,

WHEREAS, King County Water District No. 54 desires to enter into an interlocal agreement to have
Highline Water District provide King County Water District No. 54 with operational and maintenance
services which may include routine, non-routine and emergency type work as needed;

BE IT RESOLVED by the Board of Commissioners of King County Water District No. 54 as follows:

Section 1. Attached hereto as Exhibit “1”. and incorporated by reference herein, is an interlocal
agreement between Highline Water District, herein after called “District” and King County Water District
No. 54, herein after called WD 54, the terms and conditions of which are approved by the Commissioners
of King County Water District No. 54.

Section 2. Eric Clarke, the WD 54 Manager is hereby authorized to sign in duplicate a copy of
Exhibit “1” and return the signed original copy, as well as a copy of this Resolution to Highline Water
District.

Section 3. The interlocal agreement will become effective when both parties sign and return a
copy of Exhibit “1”.

PASSED at the regular meeting of the Board of Commissioners of King County Water District No.
54 this 3™ day of June, 2014

Qﬂ/// /// ot

-~/ JohnH. Rayback fredident

- ////,(/ ﬁu/zh)
Alli Larkip, Secret?;ry (’_\

- -

p— ;
st Mﬁ”

Victor L. Pennington II, Commissioner

R2014-3
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ATTACHMENT A

AGREEMENT FOR SERVICES

The Agreement (“Agreement”) is made and entered into by and between Highline Water
District, a Washington municipal corporation ("District"), and King County Water District No. 54,a
Washington municipal corporation ("WD 54"), (individually a “Party” and collectively the “Parties™)
for the purposes set forth below.

1 RECITALS

1.01  The District owns and operates a water utility system and provides water service to
the Highline area in King County, Washington. WD 54 also owns and operates a water system and
provides water service to an area located primarily within the City of Des Moines in King County,
Washington. A portion of WD 54°s service area is adjacent to the District’s service area.

1.02 WD 54 desires to receive assistance from the District to operate and maintain its
water system. The District is willing to provide such assistance on certain terms and conditions as
set forth herein provided the District has sufficient resources available.

1.03  Therefore, the Parties, in consideration of the following terms and conditions, now
agree as follows:

) DISTRICT SERVICES

2.01  Scope of Services. The District agrees to provide certain utility services to WD 54 as
described and set forth on Exhibit A attached hereto and incorporated herein in full by this reference
(“Scope of Services - Operational and Maintenance Services™).

2.02 Compensation and Payment. WD 54 shall pay the District for the time, materials and
equipment third party costs and fees for the District to provide the Operational and Maintenance
services referenced on Exhibit A in accordance with the schedule of rates and charges set forth in
Exhibit B attached hereto and incorporated herein by this reference. Such compensation shall be
payable in the following manner:

a. The District shall submit a detailed monthly billing to WD 54 for all services
provided describing the services rendered, fees charged and expenses incurred by District during the
previous month in accordance with the Scope of Services and schedule of rates and charges set forth
in Exhibit B.

b. WD 54 shall pay the District’s monthly invoice within thirty (30) days of receipt.
In the event WD 54 fails to pay any invoice within thirty (30) days of receipt, such unpaid invoice
shall bear interest at the rate of one (1) percent per month until the amount of such unpaid invoice,
plus interest thereon shall be paid in full.

452223.1]356659 | 0172 al=



ATTACHMENT A

2.03  Schedule of Work. District shall commence the performance of its services under
this Agreement on the Effective Date and shall provide the utility services to WD 54 as described on
Exhibit A.

2.04  Change in Scope of Services. WD 54 may request changes or modifications in the
Scope of Services to be performed under this Agreement. Any such change or modification shall be
in writing and agreed to by the Parties. The compensation for the changes or modifications shall be
on the same terms and conditions as set forth in paragraph 2.02 above or in a manner otherwise
mutually agreed to by the Parties.

2.05  Control and Status of Personnel. District personnel and equipment used to provide
the services under this Agreement shall remain under the exclusive direction and control of the
District. All privileges, immunities, rights, duties and benefits of the District's officers and
employees shall apply while those officers and employees are performing the services under this
Agreement, unless otherwise provided by law.

2.06 Agreement Term. The term of this Agreement shall from the Effective Date to and
through December 31,2015 (“Term™), unless thereafter renewed or extended by the Parties on terms
and conditions as agreed to by the Parties; provided, either Party may terminate this Agreement for
any reason upon twenty (20) days prior written notice to the other Party as provided herein.

2,07 Insurance. During the Term of this Agreement, WD 54 shall procure and have in
effect, at its sole expense, Commercial General Liability insurance policy(s) that will fully protect the
District from any and all losses, costs, and damages, from insurance companies that have an A.M.
Best’s rating of A:VII or better and who are approved by the Insurance Commissioner of the State of
Washington pursuant to Title 48 RCW. The minimum requirements are stated below. A copy of a
Certificate of Liability Insurance shall be provided to the District before the District will approve and
execute the Agreement. The minimum types and limits of insurance required are as follows:

1. Commercial General Liability
e $3,000,000 each occurrence Bodily Injury and Property Damage
e $3,000,000 General Aggregate
e $3,000,000 Employers liability (Stop Gap) per accident/disease

2. Automobile Liability
e $2,000,000 per accident Bodily Injury and Property Liability covering:
o Any owned automobile
o Hired automobiles
o Non-owned automobile

WD 54’s insurance policies shall not contain deductible or self-insured retentions in excess of
$10,000, unless approved by the District. The Commercial General Liability policy(s) must be
endorsed for ongoing and completed operations to:

a. Specifically name the District, its elected and appointed officers, officials, and employees
and agents as additionally insureds.

b. The coverages provided by WD 54’s insurance policies shall be primary to any insurance
maintained by the District, except as respects to losses attributable to the sole negligence
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ATTACHMENT A

of the District. Any insurance that might cover this Agreement that is maintained by the
District shall be in excess of the WD54’sinsurance and shall not contribute with it.

c. Such insurance shall be with insurance companies that have an A.M. Best’s rating of “A
VII” or better, and who are approved by the Insurance Commissioner of the State of
Washington pursuant to Title 48 RCW.

d. The contractual coverage of WD 54°s insurance policies shall be sufficiently broad
enough to insure the provisions of the indemnity set forth in Section 2.08 herein.

e. Nothing contained in these insurance requirements shall be construed as limiting the
extent of WD 54’s responsibility for payment of damages resulting from WD 54°s
operations or negligence related to this Agreement.

2.08  Indemnity. WD 54 agrees to indemnify, defend and hold the District and its elected
and appointed officers, officials, employees and agents (collectively “the District™) harmless from
any and all losses, claims, demands, payments, suits, liabilities or Judgments of every nature and
description brought or recovered against the District for damages to persons or property relating to or
arising out of this Agreement (collectively referred to as "Damages"), except to the extent any
Damages resulted from the sole negligence of the District.

2.09  No Third-Party Rights. This Agreement is for the benefit of WD 54 and the District
and no person or entity shall have any rights under this Agreement as a third-party beneficiary or
otherwise.

2.10  Notices. Any notice to be given, document to be delivered or payment to be made by
either Party to the other shall be delivered in person or mailed by certified mail and addressed to the
District or WD54 at the following addresses:

District: Highline Water District
Attn: General Manager
23828 - 30" Ave. S.
Kent, WA 98032

WD 54: King County Water District No. 54
Attn: General Manager
922 8. 219™ Street
Des Moines, WA 98198

Any Party may by written notice to the other designate a different address for such notice.

2.11  Effective Date. This Agreement shall take effect upon the approval of this Agreement
by the Board of Commissioners of both Parties (“Effective Date”). Each Party shall approve this
Agreement by appropriate resolution and shall provide the other Party with a copy of same. Each
Party represents to the other that it has the full power and authority to enter into this Agreement and
that the individual executing this Agreement on behalf of the respective Party is authorized to do so.

2.12 Attorney's Fees. Should either Party commence any legal action relating to the
provisions of this Agreement, the prevailing party shall be awarded judgment for all costs of
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litigation, including, but not limited to, costs, expert witness fees and reasonable attorney's fees,
including all such costs and fees incurred on appeal.

2.13  Right of Entry. WD 54 shall provide right of entry for District to all WD 54 owned
water system facilities as necessary for the District to perform the services provided for herein.

2.14 Entire Agreement. This Agreement contains the entire understanding between the
Parties and shall supersede any prior understanding, agreements or course of dealing between the
Parties relative to the District providing certain utility services to WD54. There are no other
representations, agreements, arrangements, or understandings, oral or written, between the Parties
relating to the subject matter of this Agreement. No amendment to this Agreement shall be valid
unless made in writing and executed by the Parties.

2.15 WD 54 Responsibilities. WD 54 agrees to operate and maintain its water system in
accordance with applicable King County and State of Washington Department of Health statutes,
rules and regulations. All permits and/or jurisdictional approvals for the services shall be the
responsibility of WD54 at their sole expense.

HIGHLINE WATER DISTRICT KING COUNTY WATER DISTRICT NO. 54
("District™) ("WD 54")

Wbt Ereetrtt By: &. Q,\M
Its (el Mgz Its: W\e

Dated: £ /H //J-f Dated: (p"b-l“- iy
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EXHIBIT A
SCOPE OF SERVICES
OPERATIONAL AND MAINTENANCE SERVICES

The District shall provide water system operational and maintenance support to WD54 as
requested provided the District has sufficient resources available to perform the Work. Services
may include routine, non-routine and emergency type work.

For the purposes of this Agreement, Work shall be defined as follows:

* Routine — operational or maintenance work conducted on a predictable or repetitive
schedule that typically does not involve excavation or use of heavy equipment. Work
may include but not limited to: main flushing, leak detection, water quality testing,
hydrant repair, meter reading, locating, inspection, responding to customer’s requests or
inquiries, etc.

* Non-Routine — operational or maintenance work conducted on a case-by-case basis and
typically involves excavation and/or the use of heavy equipment. Work may include but
not limited to new water appurtenance installations, service or hydrant replacements,
main connections, etc.

e Emergency — operational, maintenance, or repair work that is necessary to prevent a threat
to public health, safety or property and/or failure to repair would result in the loss of
continuity of water system operation. Examples may include main breaks, water quality
events, loss of water source, etc.
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EXHIBIT B
COMPENSATION AND PAYMENT

All work, labor, materials, equipment, and third party costs shall be billed on a time-and-
materials basis at their direct expense PLUS a Ten Percent (10%) Administrative Fee.

Labor and Equipment

Labor and Equipment rates shall be as identified in Highline Water District Codebook Section 6.04
Table 5 in effect at the time of the Work. All labor and equipment rates are subject to change
established by the District’s Board of Commissioners. The District will provide a minimum 30-day
notice to WD 54 of changes to the District’s Labor and Equipment Rates.

District labor provided outside of normal District working hours (7:00 a.m. to 3:30 p.m. Summer;
7:30 a.m. to 4:00 p. m. Winter) shall be billed at the District’s Overtime Rate (1.5 times Labor Rate).

District overtime labor after normal working hours shall be compensated as follows:

e Staff who are called, but do not actually go out, shall record time actually spent on the call.
Each call will be rounded to the next minute; at the end of the day, all such minutes will be
added and rounded to the next quarter hour and billed at the Overtime Rate.

e For callouts, a minimum of Two (2) hours shall be billed at the Overtime Rate.

e For callouts where heavy equipment is used, a minimum of Four (4) hours will be billed.
Heavy equipment is defined as operating the backhoe and dump truck.

Materials
Materials shall be billed at their direct cost, including any shipping and handling fees.

Third Party Costs
Any third party costs associated with this Agreement shall be billed at their direct expense.

Written Estimates and Authorization for Work

For Non-Routine work, the District will prepare an estimate of anticipated project costs for review
and approval by WD54. WD34 shall approve the estimate in writing prior to authorization to
proceed. The estimate is for budgetary purposes only and WD54 shall be responsible for all final
charges to perform the Work.

For Routine and Emergency work, WD54 may give verbal authorization.
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WATER DISTRICT NO. 54
KING COUNTY, WASHINGTON
RESOLUTION No. 2000-6

A RESOLUTION relating to a mutual aid agreement between King County Water
District No. 54 and Lakehaven Utility District.

WHEREAS Chapter 39.34 RCW permits public agencies to enter into agreements
with one another for joint or cooperative action, and,

WHEREAS, the Lakehaven Utility District and King County Water District No.
54 desire to enter into an agreement to provide the other public agency assistance in the
event of emergencies;

NOW THEREFORE;

BE IT RESOLVED by the Board of Commissioners of King County Water
District No 54 as follows:

Section 1. Attached hereto as Exhibit "A", and incorporated by reference herein,
is a Mutual Aid Agreement between The Lakehaven Utility District, herein after called
LUD, and King County Water District No. 54, herein after called District 54, the terms
and conditions of which are approved by the Commissioners of King County Water
District No. 54.

Section 2. Rolfe Pedersen , the General Manager, and Robert J. Verzani, the
attorney for District 54, are hereby authorized to sign in duplicate a copy of Exhibit "A"
and forward a signed copy and a certified copy of this Resolution to LUD for their
acceptance.

Section 3. The Mutual Aid Agreement will become effective when LUD
approves and returns to District 54 a signed copy of Exhibit "A".

PASSED at a regular meeting of the Board of Commissioners of Water District No. 54

this 18™ day of April, 2000. ;

Carl Mealy, Presiden)/ /

Koborl wt Kooii bt

Robert N. Ricketts

()HH{M% /L

H. M. Fodte Jr.
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LAKEHAVEN UTILITY DISTRICT

31627 - 1st Avenue South © PO. Box 4249 e Federal Way, Washington 98063
Federal Way: 253-941-1516 ¢ Tacoma: 253-927-2922 e Fax: 253-839-9310

June 13, 2000

Rolfe Pedersen, General Manager
Water District No. 54

922 South 219" Street

Des Moines, Washington 98198

Subject: Mutual Aid Agreement

Dear Mr. Pedersen:

Enclosed is an executed copy of the Mutual Aid Agreement we have been working on
between our Districts along with the Resolution the Board of Commissioners adopted on
June 8, 2000 supporting the execution of the Mutual Aid Agreement.

We would like to set up a meeting with you and your staff to meet our staff and provide
you with telephone numbers and equipment information.

We look forward to working with you and your team. Please call me-at 253 946-5405
and I will set up the meeting to exchange information.

Xjerely, ,-

onald T Pe

General Manager
Lakehaven Utility District

Tom Jovanovich Dick Mayer Donald L.P. Miller Ed Stewart Beverly J. Tweddle
Commissioner Commissioner Cominissioner Commissioner Commissioner
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LAKEHAVEN UTILITY DISTRICT
King County, Washington

Resolution No. 2000-922

A RESOLUTION of the Board of Commissioners authorizing the General

Manager to execute the “Sewer and Water Agency Mutual Aid Agreement”.

WHEREAS, the District is a special purpose water/sewer district providing

utility services within and without King County, and
WHEREAS, other such municipal utilities provide water and/or sewer service in

the region, and

WHEREAS, under state law, public agencies may contract with each other to

provide services, and

WHEREAS, in times of disaster or other emergency, utilities may be able to
assist other such utilities in responding to, and managing, a disaster or other emergency,

and
WHERFEAS, the District has been presented with an opportunity to create

' reciprocal emergency aid agreements with two local utilities

WHEREAS, believing the same to be in the best interests of the District and its

customers:

NOW THEREFORE, BE IT RESOLVED as follows:

1. The General Manager is hereby authorized to sign the “Mutual Aid Agreement”
between the District and King County Water District No. 54 and between the District
and Southwest Suburban Sewer District, substantially in the form as attached hereto

as Exhibits “A” and “B”.
e execution of these agreements, it is the Board of Commissioner’s

n the provision of mutual aid for the benefit
f the utilities contracting with the

2. In authorizing th
intent that the District participates fully 1
of both District customers and the customers 0

District.

f Lakehaven Utility District, King

ADOPTED by the Board of Commissioners 0
day of June, 2000.

County, Washington, at an opeil public meeting this g"

Resolution 2000-922 Page 1
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ATTACHMENT A

MUTUAL AID AGREEMENT BETWEEN
THE LAKEHAVEN UTILITY DISTRICT
AND
KING COUNTY WATER DISTRICT 54

Whereas, RCW Chapter 39.34 authorizes sewer and water agencies to contract with each
other to provide services; and

Whereas, The Lakehaven Utility District (herein after called LUD) and King County
Water District 54 (herein after called District 54) desire to enter into an agreement to
provide assistance in the event of emergencies

Now therefor; LUD and District 54 agree to the following;

Definitions:
Agency is defined as LUD or District 54.
Agencies are defined as LUD and District 54.

1. Request for Assistance. Either LUD or District 54, through its designated official,
may request the other to send resources to deal with a disaster or an emergency. A
request for assistance may be oral or written. If the request is oral, it shall be
confirmed in writing by the designated official as soon as practicable after the
request. Each request shall describe the equipment, personnel, expertise and other
resources that are needed to address the disaster or emergency.

2. Definition of Disaster or Emergency. A disaster or emergency is an event or
situation which (1) demands immediate action to preserve public health or protect life
or property or (2) reaches such a dimension or degree or destructiveness as to warrant
the Governor of the State of Washington to declare a state of emergency.

3. Response to Request. The responding agency, through its designated official, shall,
as soon as possible, determine whether resources are available to respond to the
request for disaster or emergency assistance. Following the determination, the
responding agency’s designated official shall, as soon as possible, advise the
requesting agency of the availability of resources and, if resources are available the
approximate time when such will be provided. The judgement of the responding
agency’s designated official shall be final as to the availability of resources. A
responding agency shall not be liable to the requesting agency or any person or entity
for failing to respond to a request for assistance or providing resources.

4. Control of Resources. Resources of the responding agency that are made available to
the requesting agency shall, whenever possible, remain under the control and
direction of the responding agency. The requesting agency shall coordinate the
activities or resources of the responding agency. The responding agency shall retain
the right to withdraw some or all of its resources whenever they are needed by the
responding agency. Notice of intention to withdraw shall be communicated to the
requesting agency’s designated official, or the official’s designee, as socn as possible.




10.

11

12.

ATTACHMENT A

Status of Personnel. All privileges, immunities, rights, duties and benefits of
officers and employees of the responding agency shall apply while those officials and
employees are performing functions and duties within the requesting agency’s service
area, unless otherwise provided by law.

Indemnification. An agency shall defend, hold harmless and indemnify the other
agency, and their officers and employees, from any and all claims, suits or actions,
including the cost of defense, arising from the willful or negligent acts and omissions
of its own officers and employees while operating under this agreement.

Insurance. An agency shall maintain insurance for the activities of its resources
while operating outside or the agency under this Agreement, which insurance shall be
at least equal to the insurance the agency maintains for the activities of its resources
while operating within the agency.

Cost Reimbursement. The requesting agency shall reimburse the responding agency
for the cost of providing assistance. The reimbursement shall be based upon the
responding agency’s schedule of hourly or daily rates for personnel and costs of
equipment. Reimbursement shall be made within 30 days after receipt by the
requesting agency or an itemized voucher of costs.

Operational Procedures. The agencies shall establish operational, cost
reimbursement and planning procedures for carrying out this Agreement.
Authorization, Effective Date, Duration. An agency shall authorize and approve
this agreement by resolution. This agreement shall be effective upon adoption or
authorizing resolutions by the two agencies and shall remain in effect as long the two
agency resolutions are in effect. Upon adoption of an authorizing resolution and
execution of this agreement, an agency shall send a certified copy of the resolution
and agreement to the other agency.

Termination. This agreement shall remain binding upon an agency until it repeals
the authorization resolution. Upon adoption of a repealing resolution, the agency
shall send a certified copy of the resolution to the other agency. Withdrawal from this
agreement shall not relieve the withdrawing agency for obligations assumed under
this agreement prior to the effective date of the withdrawal.

No Third Party Rights. This Agreement is for the benefit of both agencies and no
person or entity shall have any rights under this Agreement as a third party

beneficiary.

// N Rath {/?97 oy

Lakehaven Utility Dis'bc/ Water District 54

General Manager

General Manager

As t?ﬁorm: / / Mxﬁ/ (/” g S
(L ) Kt ol {%{5}% At

{akbhaven U)cili‘ty District Attorney Wéi{f District 54 Att@}ey



ATTACHMENT A

WATER DISTRICT NO. 54
KING COUNTY, WASHINGTON
RESOLUTION No. 2000- 9

A RESOLUTION relating to a mutual aid agreement between King County Water
District No. 54 and King County Water District No. 125.

WHEREAS Chapter 39.34 RCW permits public agencies to enter into agreements
with one another for joint or cooperative action, and,

WHEREAS, King County Water District No. 125 and King County Water
District No. 54 desire to enter into an agreement to provide the other public agency
assistance in the event of emergencies;

NOW THEREFORE,;

BE IT RESOLVED by the Board of Commissioners of King County Water
District No 54 as follows:

Section 1. Attached hereto as Exhibit "A", and incorporated by reference herein,
is a Mutual Aid Agreement between King County Water District No. 125, herein after
called District No. 125 and King County Water District No. 54, herein after called
District 54, the terms and conditions of which are approved by the Commissioners of
King County Water District No. 54.

Section 2. Rolfe Pedersen , the General Manager is hereby authorized to sign in
duplicate a copy of Exhibit "A" and forward a signed copy and a certified copy of this
Resolution to Midway for their acceptance.

Section 3. The Mutual Aid Agreement will become effective when District No.
125 approves and returns to District 54 a signed copy of Exhibit "A".

PASSED at a regular meeting of the Board of Commissioners of Water District
No. 54 this _16tpday of May , 2000.

Carl Mealy, Pregident

Tt & S Letls
Robert N. Ricketis

QY% J,ﬁo%‘f\,

H. M. Fodte Jr.
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Superintend
ANN WILS(
Office Mana
@ . . : ' 3
Water District No. 25, Ain % Qoanzy
Telgﬁl’;g(gé??ﬁ&? P.O. Box 68147, Riverton Hts. Br. Office: 2849 South 1
SEATTLE, WASHINGTON 98168
April 13, 2000

This MUTUAL AID AGREEMENT is by and between Water District 54 and Water
District 125 each a municipal corporation organized under the laws of the state of
Washington, and Hereinafter called “District”.

Recitals:

RCW Chapter 39.34 authorizes sewer and water agencies contract with each other to
provide services.

The agencies desire to provide resources to any agencies that request assistance to handle
a disaster or emergency.

Agreement:
The District agrees as follows:

1. Request for assistance.

A District, through its designated official, may request the other District to send resources
to deal with a disaster, emergency or unexpected event in which a District does not have
then available sufficient personnel or equipment to complete within a reasonable period

of time. A request may be oral or written; if the request is oral, it shall be confirmed
within writing soon as practicable after the request. Each request shall describe the
equipment, personnel, expertise and other resources that are needed to address the
situation. :

2. Definition of disaster or Emergency.
A disaster or emergency is an event or situation which demands immediate action to

preserve public health or protect life or property.
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Page Two
Mutual Aid Agreement
April 11, 2000

3. Response to request,
The responding agency, through its designated official, shall, as soon as possible

determine whether resources are available to respond to the request for assistance.
Following the determination, the responding District official shall, as soon as possible,
advise the requesting District of the availability of resources and, if resources are
available, the approximate time when such should be provided. The judgment of the
responding District official shall be final as to the as to the availability of resources. A
responding district shall not be liable to the requesting District or any person or entity for
failing to respond to a request for assistance or provide services.

4. Control of Resources.

Resources of the responding District that are made available to the requesting District
shall, whenever possible, remain under the control and direction of the responding
District. The responding District shall retain the right to withdraw some or all of its
resources wherever they are needed by the responding District. Notice of intention to
withdraw shall be communicated in a timely manner.

8. Status of Personnel.

All privileges, immunities, rights, duties and benefits of officers and employees of the
responding District shall apply while those officers and employees are performing
functions and duties with the requesting District.

6. Indemnification.

A district shall defend, hold harmiess and indemnify the other District, and it’s officers
and employees, from any and all claims, suits, or actions, including the costs of defense,
arising from the willful or negligent acts and omissions of its own officers and employees
while operating under this agreement.

7. Insurance.
Each District shall provide and maintain insurance of it’s own resources and officers and
employees while operating under this agreement.

8. Cost Reimbursement,

The requesting District shall reimburse the responding District for the cost of providing
assistance. Reimbursement shall include wages of officers and employees

equipment costs. Ninety (90) days shall be the terms for payment of services rendered.

9, Operational Procedures.
The agencies shall establish operation, cost reimbursement and planning procedures for
carrying out this agreement,
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Page Three
April 11, 2000
Mutual Aid Agreement

10. Authorization; Effective Date; Duration.

Each District shall authorize and approve this agreement by resolution. This Agreement
shall be effective upon adoption or authorization by resolutions by both Districts and
shall remain in effect as long as both resolutions are in effect

11. Termination.

This agreement shall remain binding upon a District until it repeals the authorizing
resolution. Upon adoption of a repealing resolution,, the District shall send a certified
copy of the resolution to the other District. Termination shall not relieve the withdrawing
party from obligations assumed under this agreement prior to the effective date of
withdrawal.

12. No Third Party Rights.
This Agreement is for the benefit of the two Districts and no other person or entity shall

have rights under this Agreement as a third party.

King Co Water District 54 King Co Water District 125
by: QO/M*/ ?ﬁ(}ﬁ/’\/w\j by: Rau Qr\(/\zﬁj»—
Rolfe Pedgtsen, Manager Russ Austin, Manager

Date: (o MRY 7000 Date;. | — 15 - 00O
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WATER DISTRICT NO. 54
KING COUNTY WASHINGTON
RESOLUTION NO. 2000-1¢

A Resolution relating to accepting a Mutual Aid Agreement with Washington
Association of Sewer and Water Districts.

RECITALS:

WHEREAS, King County Water District No. 54 is a member of the Washington
Association of Sewer and Water Districts, "Association”, and

WHEREAS, The Association has available for its members a Mutual Aid
Agreement, and

WHEREAS, Water District No. 54 desires to accept the terms of the Agreement;

NOW THEREFORE IT IS HEREBY RESOLVED BY THE BOARD OF
COMMISSIONERS OF WATER DISTRICT NO. 54 AS FOLLOWS:

Section 1. Attached hereto, consisting of two pages is a Washington Association
of Sewer and Water Districts Mutual Aid Agreement.

Section 2. The terms and conditions of this Agreement are hereby accepted by
Water District No. 54.

Section 3. Rolfe Pedersen, the District Superintendent, be and he is hereby
directed to sign as the Authorized Representative in the Agreement and to forward an
executed copy and a copy of this Resolution to the Association.

PASSED at a regular meeting of the Commissioners of Water District No. 54 this
13th day of June 2000.

%/ 7 -/)/)7//»‘“‘{7

Carl J. Mealy, President

DBt JRl fint
Robert J. Ricketts

o, oty L

H. M. Folte Jr.
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SEWER & WATER AGENCY
MUTUAL AID AGREEMENT

THIS MUTUAL AID AGREEMENT is by and between all sewer and water agencies that have authorized this agree-

ment under the procedures of this agreement.

Recitals:
A. RCW Chapter 39.34 authorizes sewer and water agencies to contract with each other to provide services.
B. The agencies desire to provide resources to any other agencies that request assistance to handle a disaster or

emergency.

Agreement

It is agreed by the agencies as follows:

1. Request for Assistance. An agency, through its designated official, may request another agency to send
resources to deal with a disaster or emergency. A request for assistance may be oral or written. If the request is oral, it shall
be confirmed in writing by the designated official as soon as practicable after the request. Each request shall describe the
equipment, personnel, expertise and other resources that are needed to address the disaster or emergency.

2. Definition of Disaster or Emergency. A disaster or emergency is an event or situation which (1) de-
mands immediate action to preserve public health or protect life or property or (2) reaches such a dimension or degree of
destructiveness as to warrant the Governor of the State of Washington to declare a state of emergency.

3. Response to Request.  The responding agency, through its designated official, shall, as soon as possible,
determine whether resources are available to respond to the request for disaster or emergency assistance. Following the
determination, the responding agency’s designated official shall, as soon as possible, advise the requesting agency of the
availability of resources and, if resources are available, the approximate time when such will be provided. The judgement of
the responding agency’s designated official shall be final as to the availability of resources. A responding agency shall not be
liable to the requesting agency or any person or entity for failing to respond to a request for assistance or provide resources.

4. Control of Resources. ~ Resources of the responding agency that are made available to the requesting
agency shall, whenever possible, remain under the control and direction of the responding agency. The requesting agency
shall coordinate the activities of resources of the responding agency. The responding agency shall retain the right to withdraw
some or all of its resources whenever they are needed by the responding agency. Notice of intention to withdraw shall be

communicated to the requesting agency’s designated official, or the official’s designee, as soon as possible.

5. Status of Personnel. All privileges, immunities, rights, duties and benefits of officers and employees
of the responding agency shall apply while those officers and employees are performing functions and duties within the

requesting agency’, unless otherwise provided by law.
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6. Indemnification, An agency shall defend, hold harmless and indemnify all other agencies, and
their officers and employees, from any and all claims, suits or actions, including the cost of defense, arising from the willful or

negligent acts and omissions of its own officers and employees while operating under this agreement,

7. Insurance. An agency shall maintain insurance for the activities of its resources while operating cut-
side of the agency under this Agreement, which insurance shall be at least equal to the insurance the agency maintains for the

activities of its resources while operating within the agency.

8. Cost Reimbursement,  The requesting agency shall reimburse the responding agency for the cost of pro-
viding assistance. The reimbursement shall be based upon the responding agency’s schedule of hourly or daily rates for
personnel and costs of equipment. Reimbursement shall be made within 90 days after receipt by the requesting agency of an

itemized voucher of costs.

9. Operational Procedures. The agencies shall establish operational, cost reimbursement and planning pro-

cedures for carrying out this Agreement,

10. Authorization: Effective Date: Duration, An agency shall authorize and approve this agreement by reso-
lution. This Agreement shall be effective upon adoption or authorizing resolutions by two agencies and shall remain in effect
as long as two or more authorizing resolutions are in effect. Upon adoption of an authorizing resolution and execution of this
agreement, an agency shall send a certified copy of the resolution and agreement to the Washington Association of Sewer and
Water Districs. The Association shall maintain a list of all agencies and shall send an updated list to all agencies whenever an

agency is added or eliminated from the list,

11, Termination.  This agreement shall remain binding upon an agency until it repeals the authorizing reso-
lution. Upon adoption of a repealing resolution, the agency shall send a certified copy of the resolution to the Washington
Association of Sewer and Water Districts, Withdrawal from this agreement shall not relieve the withdrawing agency from
obligations assumed under this agreement prior to the effective date of the withdrawal,

12. No Third Party Rights. This Agreement is for the benefit of the agencies and no person or entity shall
have any rights under this Agreement as a third party beneficiary.

KING COUNTY WATER DISTRICT NO. 54
Agency Name

922 South 219th Street, Des Moines

‘ JK ing County, Washington
?o@/w ?

Rolfe IP edersen Authorized Representative

June 13, 2000 G-12-2000
Date
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WATER DISTRICT NO. 54
KING COUNTY, WASHINGTON
RESOLUTION NO. 2009-2

A RESOLUTION relating to the adoption of the Mutual Aid and Assistance
Agreement of Washington State for Intrastate Washington Water/WWastewater Agency
Response Network — hereafter “WARN".

WHEREAS, King County Water District No.54 (“The District”) is a municipal
corporation providing water utility service pursuant to Title 57 RCW; and

WHEREAS, the District previously adopted an Emergency Response Plan by
Resolution 2002-1 dated January 8, 2002, which includes as an appendix the
Vulnerability Assessment Report; and

WHEREAS, the District previously adopted the WASWD Mutual Aid Agreement
by Resolution 2000-10 dated June 13, 2000, as well as agreements with King County
Water District No.125 adopted by Resolution 2000-9 dated May 16, 2000 and
Lakehaven Utility District adopted by Resolution 2000-6 dated April 18, 2000; and

WHEREAS, The District Board of Commissioners has reviewed the Mutual Aid
Assistance Agreement for Washington State for Intrastate Water/Wastewater Agency
Response Network (WARN) in the form attached hereto as Exhibit A and incorporated
herein by this reference (“Mutual Aid Agreement”), and

WHEREAS, the Board of Commissioners finds that it is in the best interest of the
District to participate in mutual aid with other public utilities to coordinate response
activities and share resources during emergencies; now therefore,

BE IT RESOLVED, by the Board of Commissioners of King County Water District
No. 54, King County Washington, as follows:

1. The Mutual Aid Agreement in the form attached hereto as Exhibit A is
hereby approved and the District Manager is authorized to sign the
Mutual Aid Agreement on behalf of the District

2. The District Manager is hereby appointed as the Authorized Official
and the District Office Manager is hereby appointed as the Alternate
Authorized Official for actions to be taken on behalf of the District
under the Mutual Aid Agreement.

3. The District Manager is authorized to appoint a District staff member
to serve as the District’s representative on the Washington State
WARN Regional Committee and to vote on the District's behalf on
matters that may come before the Regional Committee.

4. District staff are directed to implement the terms of the Mutual Aid
Agreement, to transmit a certified copy of the executed Resolution
and an original Mutual Aid Agreement to the Washington State WARN
Statewide Committee Chair, and to advise the Regional Committee of
the names of the District's designated Authorized Official, Alternate
Authorized Official and the District staff member to serve as the
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District's representative on the Washington State WARN Regional
Committee.

PASSED at a regular meeting of the Board of Commissioners of King County

Water District No. 54 this 15th day of September 2009. )
arkln Presrdent -

_ /’
John H. Rayback Ccmmls/ioner

T B
David E. Gilkey, Commissigner
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APPENDIX E

POLICIES AND RESOLUTIONS
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WATER DISTRICT NO. 54
KING COUNTY, WASHINGTON
RESOLUTION 2019 -4

A RESOLUTION relating to providing a response to request for service in a Timely and
Reasonable manner.

WHEREAS, King County Water District No. 54 (KCWD 54) periodically receives request for water
service, and

WHEREAS, KCWD 54 is within the South King County Coordinated Water System Plan area, and

WHEREAS, RCW 70.116 .060 governs water service within a Critical Water Supply area defines
timely service, and

WHEREAS, KCWD 54 desires to be in compliance with the RCW, NOW THEREFORE
BE IT RESOLVED by the Board of Commissioners of King County Water District No. 54 the following:

Timely Service — KCWD 54 will issue, or deny, a Certificate of Water Availability to applicants that
have submitted, in writing, credible and complete applications within 120 days of receipt.

Reasonable — The KCWD 54 shall consider the extension of water service reasonable if the City
confirms that the proposed project complies with applicable zoning and land use planning.

Written confirmation of the receipt of a credible and complete request for a Certificate of Water
Availability will be issued within 14 days; or if a submission is not credible or complete, KCWD 54
will identify the shortcomings in writing within 14 days. Fire Flow analysis and or peak hour
pressure analysis, if required, will be performed within 60 days of receipt of a credible and
complete request. Included in the fire flow analysis shall be identification of needed
modifications to the system, if any. Written response to a credible and complete request for
a Certificate of Water Availability shall be made in accordance with the time frame set forth
above.

The developer is responsible for all costs to extend KCWD 54 system to serve the proposed
development with reliable service meeting all Washington State Department of Health criteria
and including the provision of fire flow as may be required by the Fire District, City or County.

PASSED at a regular meeting of the Board of Commissioners on King County Water District No. 54

this 1st day of October 2019
| S Y S G

//oshiko Grace Matsui, President

yy

Kristi Van Gasken, Commissioner
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WATER DISTRICT NO. 54
KING COUNTY, WASHINGTON
RESOLUTION NO. 2018-2

A RESOLUTION relating to rate schedules and defining certain conditions for providing
public water services and providing for shut-off notices and locking meters, and amending
Resolution 2016-4.

WHEREAS, pursuant to RCW 57.08 the Board of Commissioners is empowered to
establish periodic rates for the furnishing of water, and

WHEREAS, in order to ensure the District will be able to take care of the costs of
maintenance and operation and all other charges necessary for efficient and proper operation of
the water system, and

WHEREAS, believing rates established herein are fair and equitable and will enable the
district to meet its financial requirements, Now, therefore:

BE IT RESOLVED by the Board of Commissioners of King County Water District No. 54 as
follows:

SECTION 1.  BILLINGS

A.  All billings for water service shall be on a bi-monthly basis, and shall be made on the
last day of each even numbered month.

B.  The District shall bill the owner or tenant of the property served for all charges for
water supplied or services provided by the District.

C. The property owner may designate another party to whom all billings are to be sent.

1. Current recipients of billings who are not property owner will be deemed by the
District to be the owner’s designee, and will continue to be billed by the District
unless the property owner notifies the District, in writing, that the billing should
be changed.

D. At the request of the property owner, and at a bi-monthly cost of $5.00 for each
additional billing, the District will send billings to tenants or other parties, as
designated by the property owner. The property owner shall remain liable for all
charges not paid by the tenant or other party.

SECTION 2. RATES
The rate schedule for water service is as follows:

A. Single Family Residence:
1. Residences served by a 5/8” or 3/4” meter: a minimum monthly base charge of

$13.90 together with the water consumption charges set forth in sub-section 2-H,
below.
2. Residences served by a 1"meter: a minimum monthly base charge of $14.40
together with the water consumption charges set forth in sub-section H, below.
3. Any request for meters larger than 1” will be charged at the non-residential rate,
together with the water consumption charges set forth in sub-section H below.
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Multiple Family Residence:

1. Defined as two or more separate units of space, each unit of which is intended for
occupancy by an individual family, which are served by a single water meter.

2. A minimum monthly base charge per unit of $13.90 together with the water
consumption charge set forth in sub-section H, below:

Other premises Used for Residential Purposes:
Each and any unit not described above which is used as a residence shall pay the

Multiple Family Residence rate set forth in sub-section B, above, together with the
water consumption charge set forth in sub-section H below. Where the facility if also
used for non-residential purposes, it shall also be assessed under the provisions of
sub-section E. below.

Premises Used for Non-Residential Purposes:
A minimum monthly base charge, based upon the size of the water meter as indicated

in Section E, below, together with the consumption charge set forth in sub-section H
below.

Non-Residential Minimum Monthly Base Charge:

METER SIZE MINIMUM MONTHLY CHARGE
5/8" & 3/4" $ 37.04
1" $ 3841
1-172" $ 62.84
2" $ 110.75
4 $ 199.20
4 $ 371.19
6" $ 739.74
8" $1,231.14

Fire/Sprinkler Lines:

Fire lines/sprinklers lines to all properties shall be metered and charged as herein set
forth. Each fire line/sprinkler line shall be equipped with District approved meters
and valves to detect unauthorized water use through fire/sprinkler lines. Each line
to a building sprinkler system shall be charged a monthly charge, according to size:

LINE SIZE MONTHLY CHARGE
i iy $12.00
z" $24.00
3" $36.00
4" $48.00
5" $ 60.00
6" $72.00
¥ & $ 84.00
8" $96.00

Irrigation Systems:
For separately metered irrigation water, the monthly minimum base charge shall be

based upon the size of the irrigation meter and the classification of the premises
served (i.e. Residential or Non-Residential), together with the water consumption
charge set forth below.
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H. Water Consumption Charge:
1. Summer usage: $4.10 per 100 cubic feet (ccf) or fraction thereof, of water

consumed.
2. Winter usage: $3.80 per 100 cubic feet (ccf) or fraction thereof, of water
consumed.

. Definitions:
The following definitions shall apply to the establishment of water rates:
1. Summer Usage: Water usage billed the six months from May 1 through October
31, inclusive;
2. Winter usage: Water usage billed for the six months from November 1 through
April 30, inclusive.

]. Bulk Water:

The rates and conditions for tank trucks, power sweepers and general contractors

acquiring bulk water for special projects will be as follows:

1. $6.00 for each thousand gallons or fraction thereof, with a minimum monthly
charge of $35.00.

2. All customers purchasing bulk water shall complete, in duplicate, a District
application form which shall contain information setting forth the name and
billing address and contact information for the customer and a description of the
equipment used to transport the water.

3. All truck water tanks shall have back flow prevention devices and shall meet the
specifications established by the District.

4. Water shall be drawn only from hydrants which are designated in writing by the
District manager.

5. Bulk water customers shall be required to maintain a fifty ($50.00) Dollar non-
refundable deposit with the District for a period of time in which they seek to
draw bulk water.

SECTION 3. CONDITIONS:
Certain conditions for water service are hereby declared to be as followed:

A. Separate parcels: Each separate parcel of property shall be served by a separate
meter.

B. Separate meters: Each single family residence shall be served by a separate water
meter.

C. BaseCharges: The minimum monthly base charge set forth in Section 2 will be billed
on all water meters set in place adjacent to property served or to be served by the
District.

1. If property owner requests a temporary suspension of water service, the meter
shall be padlocked by the District. When a meter is padlocked by the District, no
monthly base charge will be assessed until the water service is restored and a
$60.00 turn on fee will be charged.

2. If water service to a parcel of property is no longer desired, the meter and service
pipe shall be removed and no minimum monthly fee will be charged. However,
fees will be charged when or if water service is restored.

D. Ownership of Meters and Mains: All water meters and main lines shall be the
property of Water District No. 54. Property will not be served through private
meters.
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Responsibility For Lines Beyond Meters: It is the property owner’s responsibility to

maintain all water lines serving his property on the property owner’s side of the

meter, including, but not limited to, any backflow or cross connection devices to

avoid contamination of water. Failure to maintain lines or devices may result in the

District shutting off water to the premises by locking the meter. Unlocking of meters

after corrections have been made will be subject to applicable fee schedules.

Change in Use: The property owner shall notify the District in advance of any

changes in use of the property. Any change in use may require a water availability

certificate.

Change in Ownership: The property owner shall notify the District whenever there

is a change in ownership of the property, with a different owner to be billed for water

service. There shall be a one-time $10.00 administrative fee to the new owner for
the expense incurred by the District in changing its records for billing purposes.

Delinquency Provisions:

1. 30 Days Due: All bills for water charges and water supplied are due on receipt
and become delinquent if not paid within thirty (30) days of the date of mailing.

2. Penalty - 10%: Billings for water charges and water supplied shall be subject to
aten (10%) present penalty if payment is not received by the District within forty
five (45) days of mailing of the bill.

3. 70 Days - Notice of Delinquency: In the event the water bill and accrued penalties
are not paid within seventy (70) days after billing, a Notice of Delinquency will be
mailed to the account address. This Notice shall set forth the date, which will be
seven (7) days from the date of the mailing, when a shut-off Notice will be posted
upon the premises unless the customer pays to the District the total of all charges
for water and penalties which have accrued prior to the mailing of the Notice of
Delinquency.

4. Shut-Off Notice: If the water bill is not paid on or before the date specified in the
Notice of Delinquency, a Shut-off Notice will be affixed to the premises and the
customer will be charged a forty five ($45.00) Dollar service fee. Unless the total
unpaid water bill, penalties, and service fee is paid within twenty four (24) hours
of affixing the Shut-off Notice on the premises, the water meter to the premises
will be locked and an additional “locking fee” will be charged in accordance with
Section 3. ]. 1 below. Upon payment in full of the total amount owing, the water
meter lock will be removed.

5. Lien and Foreclosure: Seventy (70) days after water charges are delinquent, the
District may certify the delinquencies to the King County Recorder and the
charges and any penalties added thereto and interest thereon at the rate of the
prime lending rate of the District’s bank plus four (4) percentage points per year
shall be a lien against the property upon which the service was received, subject
only to the lien for general taxes. The District shall have the right to foreclose this
lien under the provisions of RCW 57.08.081.

Extraordinary Circumstances: The District shall have the right to impose the

following charges for extraordinary services. All charges shall be paid prior to

receiving further water service or, upon customer’s request, may be added to the
next regular water billing:
CIRCUMSTANCE CHARGE

1. Locking meter for non-payment or bill improper maintenance of line and
service beyond meter:
a. Residential $ 60.00
b. Commercial $100.00
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Destruction and/or removal of padlock for obtaining water: $750.00
Repair or replacement of meter which has been damaged by customer:

a. Hourly labor rate and material cost with a minimum charge of: $150.00
Request by owner to lock or unlock meter during regular business hours:

a. Turn off and lock No Charge
b. Remove lock and turn on $ 60.00
Request by owner to lock or unlock meter after regular business hours:

a. Lock or turn off Not available
b. Remove lock and turn on $150.00

Plus hourly labor cost
Unauthorized water delivery hookup designed to circumvent District
Resolutions: $750.00

Per occurrence

A charge of $25.00 shall be made for preparing special billings or closing billings
separate from the regular billing cycle. If the billing requires a special meter
reading, the charge shall be $50.00. When multiple closing billing are requested,
such as when real estate closing dates are changed and changed billings are
required, the foregoing charges will be assessed for each service rendered.
A charge of $50.00 shall be made for obstruction of meter which prevents normal
reading of meters, including, but not limited to parking of vehicles on or over the
meters, or placing dirt, debris, or other difficult to move objects on or over the
meters.
Charges not otherwise specifically provided for shall be charged as set forth in
other current District Resolutions.

SECTION 4. EFFECTIVE DATE
This Resolution shall become effective on November 1, 2018.

PASSED at a regular meeting of the Board of Commissioners of Water District No. 54 this
2nd day of October, 2018

= P
W/}) [z Al
Eesident Yoshiko Grace Matsui

Secretary James Langston

4 P 7 ,"" .‘, 4
A L K / = /
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Commissioner Kristi Van Gasken




ATTACHMENT A

WATER DISTRICT NO. 54
KING COUNTY, WASHINGTON
RESOLUTION 2016-3

A RESOLUTION relating to the adoption of an Operation and Maintenance Best
Management Practices Manual.

WHEREAS, the District needs to formalize its Operation and Maintenance Best
Management Practices Manual, NOW, THEREFORE:

BE IT RESOLVED by the Board of Commissioners of King County Water District No. 54
as follows:

1. The Operation and Maintenance Best Management Practices Manual with updates
suggested by the Department of Health dated July 2016 and approved at the Commissioner
meeting held on August 2, 2016 as referenced in the minutes of that meeting is hereby adopted
as the official Operation and Maintenance Best Management Practices Manual of this District.
Copy is attached to this resolution.

2. Versions in prior Resolutions herewith are hereby repealed.

PASSED at a regular meeting of the Board of Commissioners of King County Water District
No. 54 this 2nd day of August 2016.

V6.5 e

/Yoshiko Grace Matsui, President
\ i g4 . "
Vg 7 7 / . '~’ g '// ’ L,

/

/ Aohn Rayback, Secretary
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.,/ /

Jam¢s Langston, Commissiofier
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WATER DISTRICT NO. 54
KING COUNTY, WASHINGTON
RESOLUTION 2016-2

A RESOLUTION relating to the adoption of an Emergency Response Plan Manual.

WHEREAS, the District needs to formalize it's emergency response plan, NOW,
THEREFORE:

BE IT RESOLVED by the Board of Commissioners of King County Water District No. 54
as follows:

The Emergency Response Plan Manual approved at the Commissioner meeting held on
June 7, 2016 as referenced in the minutes of that meeting is hereby adopted as the official
Emergency Response Plan Manual of this District, copy is attached to this resolution.

PASSED at a regular meeting of the Board of Commissioners of King County Water District
No. 54 this 7th day of June 2016.

S 5 A ——

Yoshiko Grace Matsui, President

~\ 5

5 4 P o
77 /4 /V»/f.zzl/;‘»;{//;/ .
Jopin Rayback, Secretary”
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WATER DISTRICT NO. 54
KING COUNTY, WASHINGTON
RESOLUTION 2015-2

A RESOLUTION relating to the adoption of an Employees Personnel Manual.

WHEREAS, the District needs to formalize it's employee's benefits and policies and
procedures, NOW, THEREFORE:

BE IT RESOLVED by the Board of Commissioners of King County Water District No. 54
as follows:

The Employee Personnel Manual approved in sections at three Commissioner meetings
held on February 17, 2015, March 17, 2015 and April 7, 2015 as referenced in the minutes of
those meetings is hereby adopted as the official Employee Personnel Manual of this District.

PASSED at a regular meeting of the Board of Commissioners of King County Water District
No. 54 this 21st day of April, 2015.

// -' m/l%

"/ John REyt{ack, Presiden

Pk
Alli Larkin, SW
A 7 //

Matthew Mahaffey, y’ésioner
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WATER DISTRICT NO. 54
KING COUNTY, WASHINGTON
RESOLUTION 2015-1

A RESOLUTION relating to the implementation of fees in the enforcement of the Cross Connection Control
Policy, and repealing Resolution 2014-4.

WHEREAS, Water District No. 54, hereinafter called “District” or “Purveyor”, has by Resolution adopted a
Cross Connection Control Policy, and

WHEREAS, the District, in compliance with the requirements of the Washington State Department of Health
(WAC 246-290-490), has determined that all commercial and multi-family customers require the installation of
backflow prevention assemblies, commonly referred to as a Reduced Pressure Backflow Assembly, “RPBA” or a
Double Check Valve Assembly, "DCVA” or a derivative thereof, and

WHEREAS, the customer is required to (a) have tested upon installation, annually thereafter or when
requested by the Purveyor, after repair and after relocation his RPBA or DCVA installed to protect the Purveyor’s
distribution system, (b) have testing done by a Purveyor approved and State Department of Health currently
certified Backflow Assembly Tester, “BAT”, (c) have the RPBA or DCVA tested following the procedures approved
by the Washington State Department of Health, and (d) submit to the Purveyor the results of the test(s) on the
Purveyor supplied test report form, called “Test Report”, within the time period specified by the Purveyor, Now,
therefore;

BE IT RESOLVED by the Board of Commissioners of King County Water District No. 54 as follows:

1. Installation: Customers of the District are prohibited from operating a water line that requires a backflow
assembly without first obtaining a certification that such an assembly is installed on such water line, that the
assembly is operating properly, and that the line is safe from contaminating District water.

2. Date of Filing: Each required customer shall file the Test Report annually, no later than (12) months after
the last report certifying that the assembly is operating properly. The District recognizes that different customers
will have different reasons for having backflow assemblies installed, and it is the District’s intent that customer
usage may determine when each backflow assembly shall be tested, so long as tests are done at least annually,
or more often if directed by the District. Assemblies are to be tested by the end of June each year unless alternate
timing is agreed to in writing by the District.

3. First Notice to Customer: On or before the end of February, or prior to the month the Test Report is due,
the District shall notify each required customer that their annual Test Report is due before June 30" of said year,
and said First Notice shall require the customer to file the Test Report.

4. Second Notice to Customer: Before the month a Test Report from the customer is due (typically the first
or second week of June), the District shall notify each required customer, whose report has not been received,
that their annual Test Report has not been filed with the District, and Second Notice shall require the customer
to file the Test Report before June 30", or action will commence to shut off the water to the premises.

5. Late Filing Fees: Late filing of the Test Reports shall incur, and each customer shall pay, late fees for the
filing of the Test Report performed by a Backflow Assembly Tester as follows:

R2015-1 Page One
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a. Twenty five ($25.00) Dollars if filed within thirty (30) days after the Test Report was due. Reports
are considered late if not filed with the District by June 30" of each year.

b. If a Test Report is not filed with the District by June 30" each year, or within 30 days after the
expiration cf alternate filing times agreed to in writing by the District, the customer’s water will be shut off, and
will not be turned on until requested by a Certified Backflow Tester so that required tests can be made, and
charges for turning the water service back on will be incurred pursuant to other Resolutions, together with the
foregoing charges for late filing of the Test Reports.

c. Failure to pay late filing fees in a timely manner may be cause to shut off water service, and water
service will not be restored until all fees are paid.

6. Termination of Requirement for Reports: When a customer intends to defer or terminate operation of
a line that requires a backflow assembly, they must notify the District in writing of such deferment prior to the
annual reporting requirement. If a customer gives the District such notice, and is later found to be operating the
line without having notified the District in writing and obtaining and filing the required Test Report, the water
service to that customer shall be shut off to protect the District’s water, and will not be turned back on except
pursuant to section 5. D. above.

7. Assembly Failure: When a backflow assembly fails to meet the requirements of the Washington State
Department of Health, the line shall not ke operated until the failure has been corrected, and the backflow
assembly does meet the requirements of the Department of Health. A temporary written waiver may be
obtained from the District, at the District’s option, but late fees will still be assessed.

8. Prohibited Actions: Activating or using a water service without required backflow assemblies and proper
certifications is prohibited, and may be subject to a One Hundred ($100.00) Dollar non-compliance charge and
immediate shutoff of water to the premises. If more than one customer is served by this water line and service
cannot be shut off, a non-compliance charge of One Hundred ($100.00) Dollars per billing cycle will be added to
the water bill until an approved assembly has been installed, tested and a Test Report is filed with the District.

9. Superseding: All resolutions in conflict herewith are hereby repealed.

10. Effective Date: This resolution will become effective on October 7, 2014.

PASSED at a regular meeting of the Board of Commissioners of King County Water District No. 54 this 7t day

of October, 2014.

AL \/f{ { /;’ L

Alli Larkin, Secre’{ary

S N (2
Matthew T. MahaffeyVV/
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WATER DISTRICT NO. 54
KING COUNTY, WASHINGTON
RESOLUTION NO. 2011-1

A RESOLUTION relating to the installation or modification of water service
connections for unimproved and improved single family residential, commercial and
multi-family properties provided the service does not increase, extend or expand the
District’s distribution and transmission system.

BE IT RESOLVED by the Board of Commissioners of King County Water
District No. 54 as follows:

Section 1. All requests for water service for an unimproved property or a request
for the remodel or expansion of an existing water service for single family residential,
multi-family or commercial properties shall begin with the applicant completing a Water
Availability/Fire Flow Analysis Application and. paying the required fee. This
application shall be forwarded to the District’s Engineer for flow and water velocity
analysis within the waterline adjacent to the applicant’s property.

Section 2. The District Engineer, based on information provided by the applicant
shall determine the meter size and meter type (compound, positive displacement, etc)
based on proposed water use.

Section 3. All single service residential customers shall complete a district
provided questionnaire to determine if backflow protection devices will be required for
the service.

Section 4. All new customer and existing customers requiring an increase in
service size, adding additional residential or commercial units shall be charged for a
capital facilities charge for each new unit, which charge will require payment in full prior
to the installation of a new or upgraded meter service installation.

Section 5. Customers can choose between a District installation or a licensed
private contractor installation approved and inspected by District personnel.

PASSED at a regular meeting of the Board of Commissioners of King County
Water District No. 54 this 2 / dayof /oo 2001.

- f, VXA L1 e
President Alli Larkin

N o A
(7777 / 7 Yl
Q_d{nmissioner John Rayback”

g

Commissioner-Pavid Gilkey

e {
&,



ATTACHMENT A

WATER DISTRICT NO. 54
KING COUNTY, WASHINGTON
RESOLUTION 2011-6

A RESOLUTION appointing Patti Clayton as the Auditing Officer for the purpose of
authorizing the issuance of electronic transactions prior to Board of Commissioners
approval.

WHEREAS, there may be circumstances when the Board of Commissioners of King
County Water District No. 54 does not meet prior to a day in which they would need to
approve vouchers for the District’s electronic transfers:

WHEREAS, there is a need by the District to process electronic payments in a timely
and consistent manner;

WHEREAS, it would be of financial benefit to appoint an Auditing Officer to certify the
interfund transfer voucher approval document for the correct and certified submission of
electronic payments vouchers to the King County Finance Office without awaiting a
Commissioners meeting to authorize specific payments:

WHEREAS, RCW 42.24.180 authorizes the issuance of warrants/electronic transfers
before approval of the vouchers by the Board of Commissioners in order to expedite the
payment of claims;

WHEREAS, the District's Interfund Transfer Voucher Approval Document establishes
the necessary purchasing and disbursing procedures that implements effective internal
control for issuance of electronic transfers as required by RCW 42.24.180;

THEREFORE BE IT RESOLVED, that the Board of Commissioners of King County
Water District No. 54 does hereby authorize Patti Clayton as the Auditing Officer to
submit electronic transfers for payment and disbursement in accordance with the
District’s InterfundTransfer Voucher Approval Document prior to the Board taking action
to approve said claims;

ADOPTED by the Board of Commissioners of King County Water District No. 54 at a
regular meeting held on this 20th day of December 2011.

ATTEST: me)
Prgs,ldent arkin )

N Hottin i

B¥ Robert J. Verzani S|oner John'Rayback.-
Attorney for
King County Water District No. 54

Comm|SS|oner Victor L. Pennm‘g‘tﬁ

R2011-6



@av/21/2011 1@:01 2068241989 KING CO WATER DIST P&GE

ATTACHMENT A

WATER DISTRICT NO. 54
KING COUNTY, WASHINGTON
RESOLUTION NO. 2000- 2

A RESOLUTION relating to and adopting a form and the procedure for issuing and
obtaining Developers Extension Agreements.

WHEREAS, from time to time, the improvement of real property by a Developer
involves an extension or an addition to the existing District facilities, and

WHEREAS, the District requires certain developmental standards be met, and

WHEREAS, the District incurs costs in processing, and approving plans and inspections
for the development of real property; now therefore;

BE IT RESOLVED by the Board of Commissioners of King County Water District No.
54 as follows:

Section 1. The Developer or its agent, for each development within the District which
— involves an addition or medification to the District's existing water main distribution system.
shall file an Application for a Developers Extension Agreement on forms provided by the
District.

Section 2. If it is determined by the Manager and Engineer for the District an Agreement
is required, a Developers Extension Agreement, shall be executed by the Developer, or its agent.
and the manager for Water District No. 54 and the required deposits shall be made as set forth in
the Developers Extension Agreement, a copy of which is attached hereto as "Exhibit A"

PASSED at a regular meeting of the Board of Commissioners of King County Water
District No. 54 this % day of Aeril 2000..

M . 7 %7 A»y%

President Carl Me?i/y

/g//-a[ ro [t e Tl

Commissioner Robert N. Ricketts

o sk A

Commissiondr Mike Foote
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WATER QUALITY DATA



ATTACHMENT A

Washington State Department of

l Health

ntal Public Health
O/j‘xcc ofDnnlmq Water

Water Quality Monitoring Schedule

Generated on: 07/12/2018 Pagelof 4

Region: NORTHWEST

PWSID: 39950 4
County: KING

System: KING COUNTY WATER DISTRICT #54
Group: A - Comm

Contact: Eric Clarke

NOTE: Toreceive credit for compliance samples, you must fill out laboratory and sample paperwork completely, send your samplesto alaboratory accredited by
Washington Stateto conduct the analyses, AND ensuretheresults are submitted to DOH Office of Drinking Water. Thereisoften alag time between when you collect
your sample, when we credit your system with meeting the monitoring requirement, and when we gener ate the new monitoring requir ement.

Coliform Monitoring Requirements

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
2018 2018 2018 2018 2018 2018 2019 2019 2019 2019 2019 2019
Coliform 5037 5037 5037 5037 5037 5037 5037 5037 5037 5037 5037 5037
M onitoring Population
Number of Routine
Samples Requir ed 6 6 6 6 6 6 6 6 6 6 6 6

- Collect samples from representative points throughout the distribution system.
- Collect required repeat samples following an unsatisfactory sample. In addition, collect a sample from each operating groundwater source.

- For systems that chlorinate, record chlorine residual (measured when the coliform sample is collected) on the coliform lab slip.

Chemical Monitoring Requirements
Distribution Monitoring

Last Sample Date  Next Sample Due

Test Panel/Analyte # Samples Compliance Period Frequency

Required
Lead and Copper 20 Jan 2016 - Dec 2018 standard - 3 year 08/11/2015 Aug 2018
Asbestos 1 Jan 2011 - Dec 2019 standard - 9 year 07/08/2009 Jul 2018

Notes on Distribution System Chemical Monitoring

- Collect samples from the COLD WATER side of aKITCHEN or BATHROOM faucet that is used daily.
- Before sampling, make sure the water has sat unused in the pipes for at least 6 hours, but no more than 12 hours (e.g. overnight).
- If you are sampling from afaucet that has hot water, make sure cold water is the last water to run through the faucet before it sits overnight.

- If your sampling frequency is annual or every 3 years, collect samples between June 1 and September 30.

For Lead and Copper:

For Asbestos: Collect the sample from one of your routine coliform sampling sitesin an area of your distribution system that has asbestos concrete pipe.



ATTACHMENT A

Washington State Department of

I Health

Generated on: 07/12/2018 ntal Public Health Page 2 of 4

O/j‘xcc ofDnnlmq Water

Water Quality Monitoring Schedule

Source Monitoring

- Collect ‘source’ chemical monitoring samples from atap after all treatment (if any), but before entering the distribution system.

- Washington State grants monitoring waivers for various test panels /analytes. Please note that we may require some monitoring as a condition of some waivers.
We have granted complete waivers for dioxin, endothal, glyphosate, diquat, and insecticides.

- Nitrate, arsenic, iron, and other individual inorganics are included as part of a Complete Inorganic (I0C) analysiswhen it is collected.

Source S01 WELL # 4 AAB181 Well Use - Permanent Susceptility - Moderate

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2018 - Dec 2018 standard - 1 year 04/20/2018

Complete Inorganic (I0C) 1 Jan 2011 - Dec 2019 waiver - 9 year 05/13/2010 May 2019

Manganese 1 Jan 2017 - Dec 2019 standard - 3 year 04/08/2015 Sep 2019

Volatile Organics (VOC) 1 Jan 2014 - Dec 2019 waiver - 6 year 04/20/2017

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 05/15/2018

Pesticides 0 Jan 2017 - Dec 2019 waiver - 3 year 05/13/2009

Soil Fumigants 0 Jan 2017 - Dec 2019 waiver - 3 year

Gross Alpha 1 Jan 2014 - Dec 2019 standard - 6 year 12/20/2017

Radium 228 1 Jan 2014 - Dec 2019 standard - 6 year 12/20/2017

Source S02 WELL # 5 AAB182 Well Use - Permanent Susceptility - Low

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2018 - Dec 2018 standard - 1 year 04/20/2018

Complete Inorganic (I0C) 1 Jan 2011 - Dec 2019 waiver - 9 year 05/13/2010 May 2019

Manganese 1 Jan 2017 - Dec 2019 standard - 3 year 04/08/2015 Oct 2019

Volatile Organics (VOC) 1 Jan 2014 - Dec 2019 waiver - 6 year 05/16/2013 May 2019

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 05/15/2018

Pesticides 0 Jan 2017 - Dec 2019 waiver - 3 year 05/13/2009

Soil Fumigants 0 Jan 2017 - Dec 2019 waiver - 3 year

Gross Alpha 1 Jan 2014 - Dec 2019 standard - 6 year 12/20/2017

Radium 228 1 Jan 2014 - Dec 2019 standard - 6 year 12/20/2017



ATTACHMENT A

Washington State Department of

I Health

Generated on: 07/12/2018 ntal Public Health Page3of 4

O/j‘xcc ofDnnlmq Water

Water Quality Monitoring Schedule

Source Monitoring

- Collect ‘source’ chemical monitoring samples from atap after all treatment (if any), but before entering the distribution system.

- Washington State grants monitoring waivers for various test panels /analytes. Please note that we may require some monitoring as a condition of some waivers.
We have granted complete waivers for dioxin, endothal, glyphosate, diquat, and insecticides.

- Nitrate, arsenic, iron, and other individual inorganics are included as part of a Complete Inorganic (I0C) analysiswhen it is collected.

Source S04 WELL #6 AAB183 Well Use - Permanent Susceptility - Low

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2018 - Dec 2018 standard - 1 year 05/15/2018

Complete Inorganic (I0C) 1 Jan 2011 - Dec 2019 waiver - 9 year 05/15/2018

Manganese 1 Jan 2017 - Dec 2019 standard - 3 year 05/15/2018

Volatile Organics (VOC) 1 Jan 2014 - Dec 2019 waiver - 6 year 04/08/2015

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 05/15/2018

Pesticides 0 Jan 2017 - Dec 2019 waiver - 3 year 04/14/2015

Soil Fumigants 0 Jan 2017 - Dec 2019 waiver - 3 year

Gross Alpha 1 Jan 2014 - Dec 2019 standard - 6 year 05/06/2015

Radium 228 1 Jan 2014 - Dec 2019 standard - 6 year 05/06/2015

Source S05 WELL #7 AFC525 Well Use - Permanent Susceptility - Low

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2018 - Dec 2018 standard - 1 year 04/20/2018

Complete Inorganic (I0C) 1 Jan 2011 - Dec 2019 waiver - 9 year 05/13/2010 May 2019

Manganese 1 Jan 2017 - Dec 2019 standard - 3 year 05/13/2010 May 2019

Volatile Organics (VOC) 1 Jan 2014 - Dec 2019 waiver - 6 year 05/15/2018

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 04/19/2016

Pesticides 0 Jan 2017 - Dec 2019 waiver - 3 year 10/31/2005

Soil Fumigants 0 Jan 2017 - Dec 2019 waiver - 3 year

Gross Alpha 1 Jan 2014 - Dec 2019 standard - 6 year 05/06/2015

Radium 228 1 Jan 2014 - Dec 2019 standard - 6 year 05/06/2015




ATTACHMENT A

Washington State Department of

I’ Health

Environmental Public Health Page4 of 4
Office of Drinking Water

Water Quality Monitoring Schedule

Generated on: 07/12/2018

Other Information

Other Reporting Schedules Due Date
Submit Consumer Confidence Report (CCR) to customers and ODW (Community systems only): 07/01/2018
Submit CCR certification form to ODW (Community systems only): 10/01/2018
Submit Water Use Efficiency report online to ODW and to customers (Community and other municipal water systems only): 07/01/2018
Send notices of lead and copper sample results to the customers sampled: 30 days after you receive the laboratory results
Submit Certification of customer notification of lead and copper resultsto ODW: 90 days after you notify customers
Special Notes

None

Northwest Regional Water Quality Monitoring Contacts

For questions regarding chemical monitoring: Steve Hulsman: (253) 395-6777 or Steve.Hulsman@doh.wa.gov

For questions regarding DBPs: Steve Hulsman: (253) 395-6777 or Steve.Hulsman@doh.wa.gov

For questions regarding coliform bacteria and microbial issues: Carol Stuckey or Ingrid Salmon: (253) 395-6775: or

carol.stuckey @doh.wa.gov or ingrid.salmon@doh.wa.gov
Additional Notes

The information on this monitoring schedule is valid as of the date in the upper left corner on the first page. However, the information may change with subsequent
updates in our water quality monitoring database as we receive new data or revise monitoring schedules. There is often alag time between when you collect your
sample and when we credit your system with meeting the monitoring requirement.

We have not designed this monitoring schedule to display all compliance requirements. The purpose of this schedule is to assist water systems with planning for most
water quality monitoring, and to alow systems to compare their records with DOH ODW records. Please be aware that this monitoring schedule does not include
constituents that require a special monitoring frequency, such as monitoring affiliated with treatment.

Any inaccuracies on this schedule will not relieve the water system owner and operator of the requirement to comply with applicable regulations.

If you have any questions about your monitoring requirements, please contact the regional office staff listed above.
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USE HEAVY PEN ' & MANAGEMENT Tacoma, WA 98404 FOR INSTRUCTIONS
DO NOT Fb,”iUTE IN SHADED AREAS E LABORATORIES mc. (253) 531-3121 ATTACHMENT A
5@"1‘ INORGANIC CHEMICALS (I0CS) REPORT
k ';}r QCI.C(
System ID No:, 3G G = o System Name: (¢ q Cﬂ_bm—{-._l L ater D é—h»;d- # o
Lab/Sample No: DN&g222.5 K Date Collected: O~ | % — 0 DOH Source No: , G e |
Multiple Source Nos: 4 /A Sample Type: ’,23 Sample Purpose: /7,
Date Received: @ 5 -/3-/0 Date Reported:  m §-)7~/D Supervisor: i~
County: p Date Digested: A/4 Group: A B Other
/< f.n?' | Q
Sample Location:  /, re / I st 4/
Send Results & Bl To: /g (%4 ceney Llader 1)o5trict #5./| Remarks:
<7 - / '
922 Jo 2¢9 76 3 treel AK 10LR
s MNeenss, (OA 98199
DOH# ANALYTES RESULTS | UNITS | SRL TRIGGER | MCL EXCEEDS Method / Analyst
EPA REGULATED Trigger? | MCL?
4 Arsenic <0, (002 | mg/L | 0002 0.0§ 0.0f NO NO 200.8
5 Barium £0, | mg/L 0.1 2 2 \ \ 2008 g5
6 Cadmium <0.0p2 mg/L | 0.002 0.005 0.005 2008 A
7 Chromium <D, 6l mg/L | 001 0.1 0.1 2008 (7D
11 Mercury £0,0008| mg/L | 0.0005 0.002 0.002 2008  ndo
12 |Selenium <0, 005 | mg/L | 0.005 0.05 0.05 2008 i3
110  |Beryllium £0,003 mg/L | 0.003 0.004 0.004 2008 |/l
111 |Nickel Ze, Y mg/L | 0.04 0.1 0.1 2008
112 | Antimony < 0,005 | mg/L | 0.005 0.006 0.006 200.8 :
113 | Thallium 20, b mg/L | 0.002 0.002 0.002 200.9
116 | Cyanide ; £ 0 o0y | mg/L | 005 0.2 0.2 4500-CNF | g
19 | Fluoride Z82 mg/L | 02 2 4 3000 | po
114 | Nitrite-N L0 2 mg/L | 05 05 1 3000 | A
20 Nitrate - N LY mg/L 0.5 5 10 300.0 oL
161 | Total Nitrate/Nitrite <9, 4 mg/L | 05 5 10 N 3000 @
EPA REGULATED (Secondary)
8 Iron <0, | mg/L 0.1 0.3 0.3 NO AD 3111B  |ondd
10 Manganese 2 Al mg/L 0.01 0.05 0.05 YES Yes 200.8
13 Silver < Q.61 mg/L 0.01 0.1 0.1 NO NO 200.8
21 | Chloride L mg/L 20 250 250 300.0 | A
22 Sulfate e mg/L 10 250 250 300.0 AL
24 |Zinc 40, | mg/L | 02 5 5 \ , 2008 |
STATE REGULATED
14 Sodium < mg/L 5 2008 ¢
15 | Hardness S mg/L | 10 2340C il
16 Conductivity | bk [umhos/em| 10 700 700 A L0 2510B |
17 | Turbidity &7 | NTU 0.1 1 A 2130B |2
18 | Color 247 0 |color units| 5 15 15 MO OO | 212B T
26 Total Dissolved Solids /L\ /J( mg/L 150 500 500 —_— = 2540C —
STATE UNREGULATED
9  |Lead <o.00\ mg/L_| 0.00f 2008
23 Copper £0,02 mg/L |g.02 200.8

COMMENTS: /~(C- ¥

2006 * PROPERTY OF WATER MANAGEMENT LABORATORIES, INC.
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) GAlRad 728

WATER 1515 80th St. E. SEE BACK
= MANAGEMENT Tacoma, WA 98404 FOR INSTRUCTIONS
&=  LABORATORIES ic. ATTACHMENT A

(253) 531-3121

INORGANIC CHEMICALS (I0OCS) REPORT

Sysem DNo:_ 20G Rpl] | sysemName: )iy (e undyy INaded~ District #54
Lab/Sample No: ngg pr g W (f Date Collegﬂed: 0 6‘ /ZJ —{/) DOH Source No: %(\ .
Multiple Source Nos: A)/ [zﬂr Sample Type: ]% Sample Purpose: C_
Date Received: (7 6 - 2 -0 Date Reported: 4§~ /F. )0 Supervisor: UJ(/
County: Kl nAQ Date Digested: A/4 Group: @ B Other
Sample Location: ) We [ | FHE5
Send Results & Bill To: K 278 (‘ . M‘L( I (/\) a.]re ) O (S)L #52} Remarks:
q27) Sauda J 2/~ Shreet
Des Moines, Wi 25198
DOH# ANALYTES ] RESULTS | UNITS | SRL TRIGGER | MCL EXCEEDS Method / Analyst
EPA REGULATED Trigger? | MCL?
4 Arsenic <o,00L | mg/L | 0.002 0.0§ 0.0§ AJO N 200.8
5 Barium Zo,\ mg/L 0.1 2 2 2008 [l
6 Cadmium <0.002 | mg/L | 0.002 0.005 0.005 2008 /7
7 Chromium <0.0) mg/L | 0.01 0.1 0.1 200.8
11 Mercury £ 0.0008 | mg/L | 0.0005 0.002 0.002 2008 P8
12 Selenium Zo.00s | mg/L | 0.005 0.05 0.05 200.8
110 | Beryllium < 0.003 mg/L | 0.003 0.004 0.004 200.8
111 | Nickel L0, 04 mg/L | 0.04 0.1 0.1 2008 (Pl
112 Antimony £ 0,005 mg/L 0.005 0.006 0.006 200.8
113 | Thallium <0002~ | mg/L | 0.002 0.002 0.002 2009 W5
116 | Cyanide Z0.05 mg/L | 0.05 0.2 0.2 4500-CNF | st{_
19 Fluoride Pl mg/L 0.2 g 4 300.0 e
114 |Nitrite-N /0.2- | mg/L | 05 0.5 1 300.0 e
20 |Nitrate-N S 2 | megfl | 05 5 10 300.0 M
161 | Total Nitrate/Nitrite oY | mg/L | 05 5 10 300.0 h=
EPA REGULATED (Secondary)
8 Iron Z.0. i mg/L 0.1 0.3 0.3 AJD AIC 3111B  |M2
10 Manganese 9.98 mg/L | 0.01 0.05 0.05 2008 |MA
13 |Silver <©.0| mg/L | 0.01 0.1 0.1 2008 o2
21 | Chloride 4 mg/L | 20 250 250 3000 |/
22 |Sulfate B mg/L 10 250 250 300.0 S
24 Zinc 28, mg/L 02 5 5 i 200.8
STATE REGULATED
14 Sodium 9 mg/L 5 2008 |l
15  |Hardness g7 mg/L 10 2340C oo
16 Conductivity § 2 umhos/ecm| 10 700 700 A A0 2510B
17 | Turbidity <O NTU 0.1 1 A0 2130B |53
18 Color < X, 0 |colorunits| 5 15 15 Ae -V d 2120B |~
26 Total Dissolved Solids M mg/L 150 500 500 — — 2540C _
STATE UNREGULATED
9 Lead <0.00| mg/L | 0.00§ 200.8
23 | Copper Lo,02 mg/L |0.02 2008 7))
COMMENTS: 7C -2%

2006 * PROPERTY OF WATER MANAGEMENT LABORATORIES, INC.
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1515 80th St. E.

Tacoma, WA 98404

(253) 531-3121

ATTACHMENT A

INORGANIC CHEMICALS (I0CS) REPORT

System ID No: qu S d‘

System Name: V\\{\q QF:L,L(\'*‘»\ \k) (kj(‘(ff

et SH

Lab/Sample No:

090023

Date Collected: 08 \% -\8

DOH Source No: ?

Multiple Source Nos: /\) f\'

Sample Purpose: Q,

Sample Type: %

COMMENTS: FQ AR

Date Received: (D5- \& -\ @ Date Reported: ©&5-30 -1& Supervisor: M—b
County: \,«\(\ 9 Date Digested: NP Group: @’ B Other
Sample Location: U\J‘F’ \'\ ( o
Send Results & Bill To: \« Q \/\L \ "*/CDL-\ Remarks:
Q22 [Routh G Shceed
Des Mownes, WA 9PH\G9
DOH# ANALYTES RESULTS | UNITS SRL | TRIGGER MCL EXCEEDS Method/Analyst
EPA REGULATED Trigger? | MCL?
4 Arsenic < (0.09] mg/L | 0.001 0.01 0.01 NO ~NO 200.8 JC
5 Barium < 6.1 mg/L 0.1 2 2 { 200.8 JEC
6 Cadmium < 0.00) mg/L | 0.001 0.005 0.005 \ 200.8 <2
7 Chromium <0.009 mg/L | 0.007 0.1 0.1 \ 2008 |TEC
11 |Mercury <0002 mg/L | 0.0002 0.002 0.002 2008 [JPC
12 |Selenium <0002 mg/L | 0.002 0.05 0.05 2008 |3
110 |Beryllium < 00003 mg/L | 0.0003 0.004 0.004 2008 | Jfc
112 | Antimony < 0.003 mg/L | 0.003 0.006 0.006 2008 | FFC
113 | Thallium < 000 mg/L | 0.001 0.002 0.002 2008 | TRC
116 |Cyanide £0.0/ mg/L | 0.01 02 0.2 4500-CNF | MJZ
19 Fluoride L£0.20 mg/L 0.2 2 4 3000  (MTL
114  |Nitrite-N L0. | mg/L 0.1 0.5 1 300.0 MTL
20 Nitrate - N L0721 mg/L 0.2 5 10 3000 | MTL
161 | Total Nitrate/Nitrite L0 4 mg/lL | 05 5 10 v v 3000 | #ATL
EPA REGULATED (Secondary)
8 Iron <0\ mg/L 0.1 0.3 O 3111B  |TRC
10 Manganese 0050 mg/L 0.01 0.05 | 2008 | JEL
13 Silver < U.p| mg/L 0.1 0.1 2008 [T RC
21 [Chloride 2.5 mg/L 20 250 3000 | MTL-
22 Sulfate 1.3 mg/L 50 250 3000 | MIL-
24 |Zinc £ 0.2 mg/L 02 5 . 2008 |JEC
STATE REGULATED
14  [Sodium i d mg/L 5 2008 |7
15 Hardness St .0 mg/L 10 2340C  |gpC
16  |Conductivity j34.0 [umhos/em| 70 700 NO 25108 |
17 |Turbidity 0.£0 NTU 0.1 2130B 7
18 Color % color units| 15 15 ~NO 21208 |A7L
26 | Total Dissolved Solids NA mg/lL | 100 500 2540C
111 [Nickel £0005 | mgL | 0005 200.8 TP
STATE UNREGULATED
9 Lead <0-00] mg/L | 0.001 2008 |J#C
23 |Copper £p02 mg/l | 0.02 200.8 JEC
t

2010 * PROPERTY OF WATER MANAGEMENT LABORATORIES, INC.
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ATTACHMENT A

System IDNo: 2Q0 54 | System Name: 3/\\;\0 C ooty Wadkee Dishred »34
Lab/Sample No: ng 2220 Date Collectsd: OS-|3 - [ O DOH Source No: S5
Multiple Source Nos: yel A Sample Type: )2 Sample Purpose:
Date Received: GS-2—/0 Date Reported: p ) PO Supervisor: 1 (/
County: \Z\‘ n@ Date Digested: /4 Group: @ B Other
Sample Location: \'\)p\\ + i
Send Results & Bill To: ‘A\ e Q(}'\J f\lfL\ \,*--(lkf' et 51_[ Remarks:
QAT Sindn. H19™ S
G ) a
es Mawes WA - QFI9Y
DOH# ANALYTES RESULTS | UNITS | SRL TRIGGER MCL EXCEEDS Method / Analyst
EPA REGULATED Trigger? | MCL?
4 Arsenic <0,002 mg/L | 0.002 0.03 0.0% MO AO 2008 s
5 Barium 0. mg/L 0.1 2 2 2008
6 Cadmium <0.002 mg/L | 0.002 0.005 0.005 2008 pdd
7 Chromium <0.0) mg/L | 0.01 0.1 0.1 2008 DS
il Mercury £0.0005 mg/L | 0.0005 0.002 0.002 2008 7k
12 |Selenium £0. 005 mg/L | 0.005 0.05 0.05 2008 A5
110 | Beryllium £ 0,003 mg/L | 0.003 0.004 0.004 2008 (s
111 | Nickel L0.0Y mg/L | 0.04 0.1 0.1 2008 |l
112 | Antimony £0,008 mg/L | 0.005 0.006 0.006 2008 |l
113 | Thallium £0.002 mg/L | 0.002 0.002 0.002 2009  hAS
116 | Cyanide <0,08 mg/L | 0.05 0.2 0.2 4500-CNF | ¢
1 Fluoride £0.2~ mg/L 0.2 2 4 300.0 L
114 |Nitrite-N 5 mg/L | 05 05 1 3000 | pC
20 |Nitrate-N <0, 2 mg/L | 05 5 10 3000 | RL
161 Total Nitrate/Nitrite £0,Y mg/L 0.5 10 J] 300.0 N
EPA REGULATED (Secondary)
8 Iron <0,) mg/L 0.1 0.3 0.3 NO NO 3111B. [ mL
10 | Manganese ©.06 mg/L | 0.01 0.05 0.05 Vs YES 2008 |4
|13 Silver <o.0l mg/L 0.01 0.1 0.1 ANO NO 200.8
i A Chloride 3 mg/L 20 250 250 300.0 2
22 |Sulfate ] mg/L 10 250 250 h 300.0 Al
24 |Zinc £8,3 mg/L | 02 5 5 W \/ 2008 (Dl
STATE REGULATED
14 Sodium i\ mg/L 5 2008 4
15 Hardness o mg/L 10 2340C
16 | Conductivity 130 umhos/cm| 10 700 700 Nb NO 25108 <}
17 | Turbidity 0,3 NTU 0.1 1 2130B  |(®
18 Color <5.0 color units| 5 15 15 7 R_D 2120B
26 | Total Dissolved Solids SUA mg/L | 150 500 50 | — | .— 2540C | —
STATE UNREGULATED
9 |Lead <o.00) mg/L | 0.002 2008 J 5
23 Copper L0,0A mg/L | 0.02 2008 A

COMMENTS: (' }¢”

2006 * PROPERTY OF WATER MANAGEMENT LABORATORIES, INC.



;’MTER ATTACHMENT A
; MANAGEMENT 1515 80th St. E.

Tacoma, WA 98404

= LABORATORIES nc. (253) 5313121

INORGANIC CHEMICALS (I0C's) REPORT For LEAD & COPPER

System |ID No.: 399504 System Name: King County Water District 54
DOH Source No: S93 (LCR) Sample Type: A Sample Purpose: C
Date Received: 08-11-15 Date Reported: 08-18-15 Supervisor: A (__—"
Date Analyzed: 08-17-15 Analyst. JMB Group: A
County: King Sample Location: (see table below)
Send To: King County Water District 54 Bill To:
922 S 219th Street AK106R
Des Moines, WA 98198
DOH # 23 (Copper) 9 (Lead)
State Reporting Level (SRL) 0.02 mg/L 0.001 mg/L |
Action Level (AL) 1.3 mg/L 0.015 mg/L
Test Method 200.8 200.8
Lab Sample No. | Date Collected Site/Location Copper (mg/L) Lead (mg/L)
08955147 08-11-15  |22426 12th Avenue South 0.04 0.002
08955148 08-11-15 |22320 10th Avenue <0.02 <0.001
08955149 08-11-15  [1220 South 230th <0.02 <0.001
08955150 08-11-15  [1120 Rainbow Lane 0.04 0.003
08955151 08-11-15  [22220 10th Place 0.03 <0.001
08955152 08-11-15  [22022 11th Avenue South 0.03 0.002
08955153 08-11-15  [21842 12th Avenue <0.02 <0.001
08955154 08-11-15  [21814 12th Avenue 0.04 0.007
08955155 08-11-15  |206 South 216th <0.02 <0.001
08955156 08-11-15  [401 South 216th <0.02 <0.001
08955157 08-11-15  [21646 3rd Avenue <0.02 <0.001
08955158 08-11-15  [21550 1st Court <0.02 <0.001
08955159 08-11-15  [22022 6th Avenue 0.06 0.002
08955160 08-11-15 271404 '13th Avenue <0.02 <0.001
08955161 08-11-15  |21405 13th Avenue <0.02 <0.001

NOTES:

1mg/L is equivalent to 1 ppM

AL (Federal Action Levels): are 0.015 mg/L for Lead and 1.3 mg/L for Copper. If the concentrations exceed these levels,
contact your regional DOH office for further information.

SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH).
NA (Not Analyzed): In the RESULTS column indicates this compound was not included in the current analysis.

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater

than or equal to the SRL.

<: Indicates less than.

Comments: 08958049
Lead & Copper
Pg. 1 of 2



SWATER

- MANAGEMENT
o

LABORATORIES ic.

ATTACHMENT A
1515 80th St. E.

Tacoma, WA 98404
(253) 531-3121

INORGANIC CHEMICALS (IOC's) REPORT For LEAD & COPPER

System ID No.: 399504

System Name: King County Water District 54

DOH Source No: S93 (LCR)

Sample Type: A

Sample Purpose: C

Date Received: 08-11-15

Date Reported: 08-18-15

Supervisor: | [

Date Analyzed: 08-17-15

Analyst. JMB

Group: A

County: King

Sample Location: (see table below)

Send To:

King County Water District 54
922 S 218th Street
Des Moines, WA 98198

Bill To:

AK106R

DOH # 23 (Copper) 9 (Lead)
State Reporting Level (SRL) 0.02 mg/L 0.001 mg/L
Action Level (AL) 1.3 mg/L 0.015 mg/L
Test Method 200.8 200.8
Lab Sample No. | Date Collected Site/Location Copper (mg/L) Lead (mg/L)
08955162 08-11-15  |22220 7th Avenue 0.05 0.008
08955163 08-11-15 |922 South 219th Street 0.07 0.003
08955164 08-11-15 |21810 11th Avenue 0.04 0.003
08955165 08-11-15 1035 S 224th <0.02 0.001
08955166 08-11-15 |22505 6th Avenue South 0.08 <0.001
NOTES:

1mg/L is equivalent to 1 ppM
AL (Federal Action Levels): are 0.015 ma/L for Lead and 1.3 mg/L for Copper. If the concentrations exceed these levels,
contact your regional DOH office for further information.
SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH).
NA (Not Analyzed): In the RESULTS column indicates this compound was not included in the current analysis.

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater

than or equal to the SRL.
<: Indicates less than.

Comments: 08958049

Lead & Copper

Pg. 2 of 2
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I['ER

MANAGEMENT
LABORATORIES nc.

ATTACHMENT A

1515 80th St. E.
Tacoma, WA 98404
(253) 531-3121

j

SYNTHETIC ORGANIC CHEMICALS (SOC's) ANALYSIS REPORT
EPA TEST METHOD - EPA 515.1
WA DOH TEST PANEL: HERB1

System ID No.: 399504

|System Name: King County Water District #54

Lab/Sample No.: 08984910

|Date Collected:

04/19/16

DOH Source No.: S05

Multiple Source Nos.: N/A

|Samp[e Type: B

Sample Purpose: C

Date Received: 04/19/16 Date Analyzed: 04/21/16 Analyst: RL )
Date Extracted: 09/20/16 Date Reported: 04/22/16 Supervisor: } /WL-/
County: King |Group: A
Sample Location: Well #7 - Wellhead
Send To: KCWD #54 Remarks:
922 S 219th St
Des Moines, WA 98198
DOH # ANALYTES | RESULTS [ UNITS | SRL| TRIGGER | MCL EXCEEDS
SRR S EPKREGUEATED s ] Trigger? | MCL?
37 24-D ND ug/L | 0.5 0.5 70 NO NO
38 2,45 - TP (Silvex) ND ug/L | 1.0 1.0 50 NO NO
134  |Pentachlorophenol ND ug/L [0.20] 0.20 1 NO NO
137 Dalapon ND ug/L | 5.0 5.0 200 NO NO
139 Dinoseb ND ug/L | 1.0 1.0 7 NO NO
140 Picloram ND ug/L | 0.5 0.5 500 NO NO
T FPAUNREGULATED. i
135 [2,4-DB ND ug/L
138 Dicamba ND ug/L
223  |Acifluorfen ND ug/L
224 Chloramben ND ug/L
225 |DCPA Acid Metabolites (A) ND ug/L
226 3,5-Dichlorobenzoic Acid ND ug/L
228 |4 - Nitrophenol ND ug/L
NOTES:

SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH).
Trigger Level: DOH Drinking Water response level.
MCL (Maximum Contaminant Level): If the contaminant amount exceeds the MCL, immediately contact your regional DOH office.
NA (Not Analyzed): In the RESULTS column indicates this compound was not included in the current analysis.
ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL.
< : Indicates less than.

Comments:

Method 515.1: Herbicides



“WATER
- MANAGEMENT AN

Tacoma, WA 98404

sz T ABORATORIES inc. (253) 5313121

T
-

VOLATILE ORGANIC CHEMICALS (VOC's) ANALYSIS REPORT
EPA TEST METHOD - EPA 524.2
WA DOH TEST PANEL: VOC1

System ID No.: 399504 |System Name: King County Water District #54

Lab/Sample No.: 08974884 IDate Collected: 04/08/15 DOH Source No.: S04

Multiple Source Nos.. N/A [Sample Type: B Sample Purpose: C

Date Received: 04/08/15 Date Analyzed: 04/13/15 Analyst: LHL

Date Reported: 08/04/15 Supervisor. | [/<—

County: King |Group: A =

Sample Locaticn: Well #6

Send To:  King County Water District #54 Remarks:

922 South 219th St
Des Moines, WA 98198
CORRECTION OF REPORT DATED 04/14/15
poH# | ANALYTES | RESULTS | UNITS | SRL | TRIGGER | mMCL EXCEEDS
EPA REGULATED Trigger? MCL?
45 Vinyl Chloride ND ug/L 0.5 0.5 2 NO NO
46 1,1 - Dichloroethylene ND ug/L 0.5 0.5 s NO NO
47 1,1,1 - Trichloroethane ND ug/L 0.5 0.5 200 NO NO
48 Carbon Tetrachloride ND ug/L 0.5 0.5 5 NO NO
49 Benzene ND ug/L 0.5 0.5 5 NO NO
50 1,2 - Dichloroethane ND ug/L 0.5 0.5 5 NO NO
51 Trichloroethylene ND ug/L 0.5 05 5 NO NO
52 1,4 - Dichlorobenzene ND ug/L 0.5 0.5 75 NO NO
56 Dichloromethane ND ug/L 0.5 0.5 5 NO NO
57 trans-1,2 - Dichloroethylene ND ug/L 0.5 0.5 100 NO NO
60 cis-1,2 - Dichloroethylene ND ug/L 0.5 0.5 70 NO NO
63 1,2 - Dichloropropane ND ug/L 0.5 0.5 5 NO NO
GG Toluene ND ugiL 0.5 G.5 1000 NO NO
67 1,1,2 - Trichloroethane ND ug/L 0.5 0.5 5 NO NO
68 Tetrachloroethylene ND ug/L 0.5 0.5 5 NO NO
71 Chlorobenzene ND ug/lL | 05 0.5 100 NO NO
73 Ethylbenzene ND ug/L 0.5 0.5 700 NO NO
76 Styrene ND ug/L 0.5 0.5 100 NO NO
84 1,2 - Dichlorobenzene ND ug/L 0.5 0.5 600 NO NO
95 1,24 - Trichlorobenzene ND ug/L 0.5 0.5 70 NO NO
160 [Total Xylenes ND ug/L 0.5 0.5 10000 NO NO
74 m/p Xylenes (MCL for Total) ND ug/L 0.5 0.5 NO
5 o - Xylene (MCL for Total) ND ug/L 0.5 0.5 NO
TRIHALOMETHANES

20 Chloroform ND ug/L 0.5 0.5 NO
28 Bromodichloromethane ND ug/L 0.5 0.5 NO
29 Chlorodibromomethane ND ug/L 0.5 0.5 NO
30 Bromoform ND uglL | 05 0.5 NO
31 TOTAL Trihalomethanes ND ug/L NA NA 80 NO



ATTACHMENT A

Lab/Sample No.: 08974884 VOC ANALYSIS REPORT - METHOD 524.2  page 2
Water Management Laboratories, Inc.
1515 80th St. E.
Tacoma, WA 98404
(253) 531-3121
poH# | ANALYTES | RESULTS | UNITS| SRL | TRIGGER | MCL EXCEEDS
EPA UNREGULATED (Continued) Trigger? MCL?
53 Chloromethane ND ug/L 0.5 0.5 NO
54 Bromomethane ND ug/L 0.5 0.5 NO
58 1,1 - Dichloroethane ND ug/L 0.5 0.5 NO
72 1,1,1,2 - Tetrachlroroethane ND ug/L 0.5 0.5 NO
78 Bromobenzene ND ug/L 0.5 0.5 NO
79 1,2,3 - Trichloropropane ND ug/L 0.5 0.5 NO
(Confirm by 504.1)
81 o - Chlorotoluene ND ug/L 0.5 0.5 NO
85 Fluorotrichloromethane ND ug/L 0.5 0.5 NO
86 Bromochloromethane ND ug/L 0.5 0.5 NO
89 1,3,5 - Trimethylbenzene ND ugii 0.5 0.5 NO
91 1,2,4 - Trimethylbenzene ND ug/L 0.5 0.5 NO
92 s - Butylbenzene ND ug/L 0.5 0.5 NO
93 p - Isopropyltoluene ND ug/L 0.5 0.5 NO
94 n - Butylbenzene ND ug/L 0.5 0.5 NO
96 Napthalene ND ug/L 0.5 0.5 NO
102 EDB (Confirm by 504.1) ND ug/L 0.5 0.5 NO
103 DBCP (Confirm by 504.1) ND ug/L 0.5 0.5 NO
162 __|Dichlorodifluoromethane ND ug/L 0.5 0.5 NO
N/A  |[MTBE ND ug/L 0.5 0.5 NO
NOTES:

SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH).

Trigger Level: DOH Drinking Water response level. Systems with compounds detected at concentrations in excess of this level may need to take
additional samples. Contact your regional DOH office for further information.
MCL (Maximum Contaminant Level): If the contaminant amount exceeds the MCL, immediately contact your regional DOH office.

NA (Not Analyzed): In the RESULTS column indicates this compound was not included in the current analysis.

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL.

< : Indicates less than.

Comments:

AR

Method 524.2: VOC's




WATER

MANAGEMENT

LABORATORIES c.

ATTACHMENT A

1515 80th St. E.

Tacoma, WA 98404

(253) 531-3121

SYNTHETIC ORGANIC CHEMICALS (SOC's) ANALYSIS REPORT
EPA TEST METHOD - EPA 525.2
WA DOH TEST PANEL: PEST1

System ID No.: 399504

ISystem Name: King County Water District #54

Lab/Sample No.: 08984107

[Date Collected: 04/14/15

DOH Source No.: S03

Multiple Source Nos.: N/A

lSampIe Type: B

Sample Purpose: C

Date Received: 04/14/15 Date Analyzed: 04/30/15 Analyst: LHL

Date Extracted: 04/17/15 Date Reported: 05/01/15 Supervisor: A

County: King |Group: A

Sample Location: Well #6

Send To:  King County Water District #54 Remarks:

922 South 219th Street
Des Moines, WA 98198
DOH# | ANALYTES | RESULTS | UNITS | SRL | TRIGGER | MCL EXCEEDS
EPA REGULATED Trigger? | MCL?
33 Endrin ND ug/L 10.05| 0.05 2 NO NO
34 Lindane (BHC-gamma) ND ug/L |0.04] 0.04 0.2 NO NO
35 Methoxychlor ND ug/L | 10 10 40 NO NO
36 Toxaphene ND ug/L 1 1 3 NO NO
117  |Alachlor ND ug/L | 0.4 0.4 2 NO NO
119 Atrazine ND ug/L | 0.5 0.5 3 NO NO
120 Benzo(a)pyrene ND ug/L |0.04] 0.04 0.2 NO NO
122 Chlordane (total) ND ug/L | 0.4 0.4 2 NO NO
124 Di(ethylhexyl)adipate ND ug/l | 1.3 1.3 400 NO NO
125 Di(ethylhexyl)phthalate ND ug/L | 1.3 1.3 6 NO NO
126 Heptachlor ND ug/L {0.09] 0.09 0.4 NO NO
127 Heptachlor epoxide ND ug/L | 0.1 0.1 0.2 NO NO
128 Hexachlorobenzene ND ug/L | 0.5 0.5 1 NO NO
129 Hexachlorocyclopentadiene ND ug/L | 0.5 0.5 50 NO NO
133 Simazine ND ug/L 10.15| 0.15 4 NO NO
134 Pentachlorophenol ND ug/L | 0.2 0.2 1 NO NO
153  |PCB (as total arochlors) ND ug/ll 1 0.2 NA NA
173  |Arochlor 1221 ND ug/L | 100 NA NA
174 Arochlor 1232 ND ug/L | 2.5 NA NA
175  |Arochlor 1242 ND ug/l | 1.5 NA NA
176 |Arochlor 1248 ND ug/L [ 05 NA NA
177 Arochlor 1254 ND ug/L | 0.5 NA NA
178 |Arochlor 1260 ND ug/L | 1.0 NA NA
180  |Arochlor 1016 ND ug/L | 0.4 NA NA
EPA UNREGULATED

121 Butachlor ND ug/L | 0.4 NA NA
123 Dieldrin ND ug/L | 0.1 NA NA
130 |Metolachlor ND ug/ll | 1 NA NA
131 Metribuzin ND ug/L | 0.2 NA NA
132 Propachlor ND ug/L | 0.1 NA NA
254 Fluorene ND ug/L | 0.2 NA NA
179 Bromacil ND gg& 0.2 NA NA




AMTER ATTACHMENT A
= MANAGEMENT 1515 80th 5. .

Tacoma, WA 98404

= LABORATORIES INC, (253) 531-3121

-
SYNTHETIC ORGANIC CHEMICALS (SOC's) ANALYSIS REPORT
EPA TEST METHOD - EPA 515.1
WA DOH TEST PANEL: HERBI

System ID No.: 399504 ISystem Name: King County Water Dist. No 54
Lab/Sample No.: 08884107 IDate Collected: 04-14-15 DOH Source No.: S03
Multiple Source Nos.: N/A ISampIe Type: B Sample Purpose: C
Date Received: 04-14-15 Date Analyzed: 04-21-15 Analyst. JGH
Date Extracted: 04-16-15 Date Reported: 04-23-15 Supervisor: Ui~
County: King lGroup: A
Sample Location: Well #6
Send To: King Coutity Water District No 54 Remarks:
922 South 219th St.
Des Moines, WA 98198

DOH# | ANALYTES | RESULTS | units | SRL| TRIGGER | mcCL EXCEEDS
EPA REGULATED Trigger? | MCL?
I 24-D ND ug/L | 0.5 0.5 70 NO NO
38 2,4,5 - TP (Silvex) ND ug/L | 1.0 1.0 50 NO NO
134 Pentachlorophenol ND ug/L 10.20] 0.20 1 NO NO
137 Dalapon ND ug/L | 5.0 5.0 200 NO NO
139 Dinoseb ND ug/l 1.0 1.0 7 NO NO
140 Picloram ND ug/L | 0.5 0.5 500 NO NO
EPA UNREGULATED
136 24-DB ND ug/L | 1.0
138 Dicamba ND ug/L | 0.2
223  |Acifluorfen ND ug/L | 2.0
224 Chloramben ND ug/L | 0.2
225 DCPA Acid Metabolites (A) ND ug/L | 0.1
226  |3,5-Dichlorobenzoic Acid ND ug/L | 0.5
228 |4 - Nitrophenol ND ugl 105 |
NOTES:

SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH).

Trigger Level: DOH Drinking Water response level.

MCL (Maximum Contaminant Level): If the contaminant amount exceeds the MCL, immediately contact your regional DOH office.

NA (Not Analyzed): In the RESULTS column indicates this compound was not included in the current analysis.

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL.
< : Indicates less than.

Comments:

Method 515.1: Herbicides



SWATER

- MANAGEMENT
amm. 1 ABORATORIES e

ATTACHMENT A

1515 80th St. E.
Tacoma, WA 98404
(253) 531-3121

-
SYNTHETIC ORGANIC CHEMICALS (SOC's) ANALYSIS REPORT
EPA TEST METHOD - EPA 515.1
WA DOH TEST PANEL: HERB1
System ID No.: 399504 ]System Name: King County Water Dist. No 54
Lab/Sample No.: 08984107 ]Date Collected: 04-14-15 DOH Source No.: S04
Multiple Source Nos.: N/A |Sample Type: B Sample Purpose: C
Date Received: 04-14-15 Date Analyzed: 04-21-15 Analyst. JGH
Date Extracted: 04-16-15 Date Reported: 05-22-15 Supervisor:
County: King |Group: A
Sample Location: Well #6 |
Send To: King County Water District No 54 Remarks:
922 South 219th St.
Des Moines, WA 98198
CORRECTION OF REPORT DATED 04/23/15
DOH# | ANALYTES I RESULTS | uniTs [ SRL| TRIGGER | McCL EXCEEDS
EPA REGULATED Trigger? | MCL?
o7 24-D ND , ug/L | 0.5 0.5 70 NO NO
38 2,45 - TP (Silvex) ND ug/L | 1.0 1.0 50 NO NO
134  |Pentachlorophenol ND ug/L [0.20] 0.20 1 NO NO
137  |Dalapon ND ug/L | 8.0 5.0 200 NO NO
139 Dinoseb ND ug/L | 1.0 1.0 o NO NO
140 Picloram ND ug/L | 0.5 0.5 500 NO NO
EPA UNREGULATED
135 [2,4-DB ND ug/L | 1.0
138 Dicamba ND ug/lL | 0.2
223  |Acifluorfen ND ug/L | 2.0
224 Chloramben ND ug/L | 0.2
225 DCPA Acid Metabolites (A) ND ug/L | 0.1
226  |3,5-Dichlorobenzoic Acid ND ug/L | 0.5
228 |4 - Nitrophenol ND ug/L | 0.5

NOTES:

SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH).

Trigger Level: DOH Drinking Water response level.

MCL (Maximum Contaminant Level): If the contaminant amount exceeds the MCL, immediately contact your regional DOH office.
NA (Not Analyzed): In the RESULTS column indicates this compound was not included in the current analysis.
ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL.

< : Indicates less than.

Comments:

Method 515.1: Herbicides



SWATER
- MANAGEMENT

1515 80th Si. E.
Tacoma, WA 984504

< II H:}.wo“mﬂ}.]_loamm INC. (253) 531-3121
g -
= RADIONUCLIDE ANALYSIS REPORT

QW%SB ID No.. 399504 System Name: King County Water District 54

Lab Sample No.: 08991908

Date Collected: 05-06-15

DOH Source No: S04

Multiple Source Nos.: N/A

Sample Type: B

Sample Purpose: C

County:

King

Group: A

Analyst: TA

Date Received: 05-06-15

Date Reported: 08-04-15

Supervisor: [ /" ——

Sample Location: Well 6

Send To:

King County Water District 54
922 South 218th
Des Moines. WA 98198

Comments:

CORRECTION OF REPORT DATED 06-17-15

DOH # ANALYTE ANALYSIS DATE | RESULTS | TRIGGER | EXCEEDS METHOD

Sl L S o e Trigger MCL
165 | Gross Alpha 05-19-16 ND 3.0 NO NO  |EPA900.0: RL-GPC-001
166 [ Radium 228 06-02-15 ND 1.0 NO NO  |EPA904.0: RL-RA-001
42 | Gross Beta NA NA pCilL 4.0 4.0 50.0 NA NA  [EPA900.0: RL-GPC-001
39 | Radium 226 NA NA pCillL 1.0 10 5.0* NA NA  |EPA 9031
NJA | Radon 222 NA NA pCilL 50.0 NJA 300 NA NA  |EPA9130

NOTES:

SPRL (State Reporting Level): Indicates the minimum reporting level required by the 'Washington Department of Health (DOH).
MDL (Minimum Detection Level) Lowest valid detection level.

MCL (Federal Maximum Contaminant Level): Levels found above this amount should take steps to mitigate levels and/or confer with DOH.
NA (Not Analyzed): In the RESULTS column indicates this compound wes notincluded in the current analysis.

ND (Not Detected): Inthe RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL.
* A Maximum Contaminant Level of 5pCi/L total is allowed for Radium 226 & Radium 228

Comments:

TANO:

JbE120421-13




SWATER

- MANAGEMENT

LABORATORIES inc.

1515 80th St. E.
Tacoma, WA 98404
(253) 531-3121

E
-

TACHMENT A

RADIONUCLIDE ANALYSIS REPORT

T
System ID No.: 399504

System Name: King County Water District 54

Lab Sample No.: 08991908

Date Collected: 05-06-15

DOH Source No: S03

Multiple Source Nos.: N/A

Sample Type: B

Sample Purpose: C

County: King

Group: A

Analyst: TA

Date Received: 05-06-15

Date Reported: 06-15-15

Supervisor. [ f¢—

Sample Location: Well 6

Send To: King County Water District 54 Comments:
922 South 219th
Des Moines, WA 98198
DOH # ANALYTES ANALYSIS DATE | RESULTS UNITS SRL | TRIGGER | MCL EXCEEDS METHOD
EPA REGULATED Trigger MCL
165 | Gross Alpha 05-19-15 ND pCi/L 3.0 3.0 15.0 NO NO  |EPA 900.0: RL-GPC-001
166 | Radium 228 06-02-15 ND pCi/L 1.0 1.0 5.0* NO NO  |EPA 904.0: RL-RA-001
42 Gross Beta NA NA pCilL 4.0 4.0 50.0 NA NA  |EPA 900.0: RL-GPC-001
39 Radium 226 NA NA pCi/L 1.0 1.0 50" NA NA  |EPA 903.1
N/A | Radon 222 NA NA pCi/L 50.0 N/A 300 NA NA [EPA913.0
NOTES:

SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH).

MDL (Minimum Detection Level) Lowest valid detection level.

MCL (Federal Maximum Contaminant Level): Levels found above this amount should take steps to mitigate levels and/or confer with DOH.
NA (Not Analyzed): In the RESULTS column indicates this compound was not included in the current analysis.
ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL.
* A Maximum Contaminant Level of 5pCi/L total is allowed for Radium 226 & Radium 228

Comments:

TANO: JE5120421-13
WA LAB NO: 028




SWATER

= MANAGEMENT

LABORATORIES ~c.

1515 80th Si. E.
Tacoma, WA 98404
(253) 531-3121

TACHMENT A

RADIONUCLIDE ANALYSIS REPORT

Sy&em ID No.: 399504

System Name: King County Water District 54

Lab Sample No.: 08991909

Date Collected: 05-06-15

DOH Source No: S04

Multiple Source Nos.: N/A

Sample Type: B

Sample Purpose: C

County: King

Group: A

Analyst: TA

Date Received: 05-06-15

Date Reported: 06-15-15

Supervisor: [ #C_—

Sample Location: Well 7

Send To: King County Water District 54 Comments:
922 South 219th St.
Des Moines, WA 98198
DOH # ANALYTES ANALYSIS DATE RESULTS UNITS SRL [ TRIGGER | NICL EXCEEDS METHOD
EPA REGULATED Trigger MCL
165 Gross Alpha 05-19-15 ND pCi/L 3.0 3.0 15.0 NO NO EPA 900.0: RL-GPC-001
166 Radium 228 06-02-15 ND pCi/L 1.0 1.0 5.0 NO NO EPA 904.0: RL-RA-001
42 Gross Beta NA NA pCi/lL 4.0 4.0 50.0 NA NA EPA 900.0: RL-GPC-001
39 Radium 226 NA NA pCi/L 1.0 1.0 5.0* NA NA EPA 903.1
N/A Radon 222 NA NA pCi/L 50.0 N/A 300 NA NA EPA 913.0
NOTES:

SRL (State Reporting Level): Indicates the minimum reporfing level required by the Washington Department of Health (DOH).

MDL (Minimum Detection Level) Lowest valid detection level.

MCL (Federal Maximum Contaminant Level): Levels found above this amount should take steps to mitigate levels and/or confer with DOH.
NA (Not Analyzed): In the RESULTS column indicates this compound was not included in the current analysis.
ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL.
* A Maximum Contaminant Level of 5pCi/L total is allowed for Radium 226 & Radium 228

Comments:

TA NO: JE5120421-14
WA LAB NO: 028




SWATER
- MANAGEMENT
amm. | ABORATORIES mc.

1515 80th St. E.
Tacoma, WA 98304
(253) 531-3121

FTACHMENT A

RADIONUCLIDE ANALYSIS REPORT

System ID No.: 399504

System Name: King County Water District 54

Lab Sample No.: 083991909

Date Collected: 05-06-15

DOH Source No: S05

Multiple Source Nos.. N/A

Sample Type: B

Sample Purpose: C

County: King

Group: A

Analyst: TA

Date Received: 05-06-15

Date Reported: 08-04-15

Supervisor. LH#C—"

Sample Location: Well 7

922 South 219th St.

Send To:  King County Water District 54

Des Moines, WA 98198

Comments:

CORRECTION OF REPORT DATED 06-17-15

DOH # ANALYTES R EXCEEDS METHOD
R R A A AR LN Trigger MCL
165 Gross Alpha 05-19-15 NO NO EPA 900.0: RL-GPC-001
166 Radium 228 06-02-15 NO NO EPA 904 0: RL-RA-001
42 Gross Beta NA MA pCi/L 40 40 500 NA NA EPA 900.0: RL-GPC-001
39 Radium 226 NA A pCi/L 1.0 1.0 5.0* NA NA EPA 903.1
N/A Radon 222 NA HA pCifL 50.0 N/A 300 NA NA EPA913.0

NOTES:

SPRL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH).
MDL (Minimum Detection Level) Lowest valid detection level.

MCL (Federal Maximum Contaminant Level): Levels found above this amount should take steps to mitigate levels and/or confer with DOH.

NA (Not Analyzed): In the RESULTS column indicates this compound wes notincluded in the current analysis.

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL
* A Meximum Contaminant Level of 5pCi/L total is allowed for Radium 225 & Radium 228

Comments:

TANO: J5E120421-14




WATER

MANAGEMENT
LABORATORIES nc.

1515 80th St. E.
Tacoma, WA 98404
(253) 531-3121

RADIONUCLIDE ANALYSIS REPORT

System ID No.: 399504

System Name: King County Water District #54

Lab Sample No.: 08992555

Date Collected: 04/20/17

DOH Source No: S01

Multiple Source Nos.: N/A

Sample Type: B

Sample Purpose: C

County: King

Group: A

Analyst: TA .

Date Received: 04/20/17

Date Reported: 02/21/19

Supervisor: %\\Nu

Sample Location: Well #4

Send To: King County Water District #54
922 South 219th St
Des Moines, WA 98198

Comments:

Correction of Report Dated 07/03/17.

DOH # ANALYTES ANALYSIS DATE| RESULTS UNITS SRL | TRIGGER | MCL mxommcm METHOD
o _ " EPA REGULATED Trigger MCL

165 Gross Alpha 06/28/17 ND pCi/L 3 EPA 900.0: RL-GPC-001
166 Radium 228 06/07/17 ND pCi/L 1 EPA 904.0: RL-RA-001
42 Gross Beta* NA NA pCilL 4 50 50 NA NA EPA 900.0: RL-GPC-001
39 Radium 226** NA NA pCi/L 1 EPA 903.1

109 Radon NA NA pCi/lL EPA 913.0

NOTES:

pCi/L: picocuries per Liter (a measure of radioactivity)

SRL (State Reporting Level): Indicates the minimum reporting levei-required by the Washington State Department of Health (DOH).
MCL (Federal Maximum Contaminant Level): Levels found above this amount should check with DOH

NA (Not Analyzed / Not Applicable): In the RESULTS column indicates this compound was not included in the current analysis or not applicable
ND (Not Detected): Inthe RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal to the SEL.

* The MCL for beta particle and photon radioactivity from man-made radionuclides is the average annual concentration which shall not producean annual dose equivalent to the total body or

any internal organ greater than four millirems per year (mrem/yr)

++ A Maximum Contaminant Level of 5pCi/L total is allowed for Radium 226 & Radium 228

Comments: TA NO: J7D240410-2 ; WA LAB NO: 028




SWATER

h Z>Z>nmsz\H 1515 80th St E.
Tacoma, WA 98404
< “ LABORATORIES nc. (253 531-312)
i
2 T RADIONUCLIDE ANALYSIS REPORT
E
m<m$3 ID No.: 399504 System Name: King County Water District #54
Lab Sample No.: 08992555 Date Collected: 04/20/17 DOH Source No: S01
Multiple Source Nos.: N/A Sample Type: B Sample Purpose: |
County: King Group: A Analyst: TA
Date Received: 04/20/17 Date Reported: 07/03/17 Supervisor: %
Sample Location: Well #4 i
Send To: King County Water District #54 Comments:
922 South 219th St
Des Moines, WA 98198
DOH # ANALYTES ANALYSIS DATE| RESULTS UNITS SRL | TRIGGER | HMCL EXCEEDS METHOD
EPA REGULATED Trigger MCL
165 Gross Alpha 06/28/17 ND pCi/L 3 EPA 900.0: RL-GPC-001
166 Radium 228 06/07/17 ND pCi/L i EPA 904.0: RL-RA-001
42 Gross Beta* NA NA pCi/L 4 50 50 NA NA EPA 900.0: RL-GPC-001
39 Radium 226** NA NA pCi/lL 1 EPA 903.1
109 Radon NA NA pCi/L EPA 913.0
NOTES:

pCi/L: picocuries per Liter (a measure of radioactivity)
SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington State Department of Health (DOH).
MCL (Federal Maximum Contaminant Level): Levels found above this amount should check with DOH 3
NA (Not Analyzed / Not Applicable): In the RESULTS column indicates this compound was not included in the current analysis or not applicable

ND (Not Detected): Inthe RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL.

* The MCL for beta particle and photon radioactivity from man-made radionuclides is the average annual concentration which shall not producean annual dose equivalent to the total body or

any internal organ greater than four millirems per year (mrem/yr)

* A Maximum Contaminant Level of 5pCi/L total is allowed for Radium 226 & Radium 228
Comments:

TA NO:

J7D240410-2

WA LAB NO: 028




SWATER
= MANAGEMENT

1515 80th St E.
Tacoma, WA 98504

SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington State Department of Health (DOH).
MCL (Federal Maximum Contaminant Level): Levels fuund above this amount should check with DOH

NA (Not Analyzed / Not Applicable): In the RESULTS column indicates this compound was not included in the current analysis or not applicable

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equai to the SRL.

* The MCL for beta particle and photon radioactivity from man-made radionuclides is the average annual concentration which shall not producean annual dose equivalent to the total body or

any internal organ greater than four millirems per year (mrem/yr)
« A Maximum Contaminant Level of 5pCi/L total is allawed for Radium 226 & Radium 228
Comments:

TA NO:

J7D240410-3

WA LAB NO: 028

o LABORATORIES mc. (253) 5313121
i
: — RADIONUCLIDE ANALYSIS REPORT
£
m.mw.ma ID No.: 399504 System Name: King County Water District #54
Lab Sample No.: 08992556 Date Collected: 04/20/17 DOH Source No: S02
Multiple Source Nos.: N/A Sample Type: B Sample Purpose: |
County: King Group: A Analyst: TA
Date Received: 04/20/17 Date Reported: 07/03/17 Supervisor: %
Sample Location: Well #5
Send To: King County Water District #54 Comments:
922 South 219th St
Des Moines, WWA 98198
DOH # ANALYTES ANALYSIS DATE| RESULTS UNITS SRL | TRIGGER | iACL EXCEEDS METHOD
EPA REGULATED Trigger MCL
165 Gross Alpha 06/28/17 ND pCi/L 3 EPA 900.0: RL-GPC-001
166 Radium 228 06/07/17 ND pCi/L 1 EPA 904.0: RL-RA-001
42 Gross Beta* NA NA pCi/lL 4 50 50 NA NA EPA 900.0: RL-GPC-001
39 Radium 226** NA NA pCi/L 1 EPA 903.1
109 Radon NA NA pCi/L EPA 913.0
NOTES:
.vO:T picocuries per Liter (a measure of radioactivity)




‘WATER

MANAGEMENT
LABORATORIES mc.

1515 80th St. E.
Tacoma, WA 98404
(253) 531-3121

RADIONUCLIDE ANALYSIS REPORT

System ID No.: 399504

System Name: King County Water District #54

Lab Sample No.: 08992556

Date Collected: 04/20/17

W,.UOI Source No: S02

Multiple Source Nos.: N/A

Sample Type: B

._.mmz._u_m Purpose: C

County: King

Group: A

M,>:m_<mﬁ TA "

Date Received: 04/20/17

Date Reported: 02/21/19

‘Supervisor: (¥

Sample Location: Well #5

Send To: King County Water District #54
922 South 219th St
Des Moines, WA 98198

Comments:

Correction of Report Dated 07-03-17.

DOH # ANALYTES ANALYSIS DATE RESULTS UNITS SRL “ TRIGGER _ MCL EXCEEDS METHOD
T : _ EPA REGULATED Trigger MCL
165 Gross Alpha 06/28/17 ND pCi/L 3 EPA 900.0: RL-GPC-001
166 Radium 228 06/07/17 ND nCi/L 1 EPA 904.0: RL-RA-001
42 Gross Beta* NA NA pCilk 4 0 50 NA NA EPA 900.0: RL-GPC-001
39 Radium 226** NA NA pCi/L 1 EPA 903.1
109 Radon NA NA pCi/L EPA 913.0

NOTES:

pCi/L: picocuries per Liter (a measure of radioactivity)

SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington State Department of Health (DOH).
MCL (Federal Maximum Contaminant Level): Levels found above this amount should check with DOH

NA (Not Analyzed / Not Applicable): In the RESULTS column indicates this compound was not included in the current analysis or not applicable

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal to the SKL.

* The MCL for beta particle and photon radioactivity from man-mace radionuclides is the average annual concentration which shall not producean annual dose equivalent to the total body or

any internal organ greater than four millirems per year (mrem/yr)

“* A Maximum Contaminant Level of 5SpCi/L total is allowed for Radium 226 & Radium 228

Comments: TA NO: J7D240410-3 ; WA LAB NO: 028




SWATER
- MANAGEMENT
amm. 1 ABORATORIES inc.

p
RADIONUCLIDE ANALYSIS REPORT

1515 80th St E.
Tacoma, WA 93404
(253) 531-3121

TACHMENT A

M_mw\mme ID No.: 399504 System Name: King County Water District # 54

Lab Sample No.: 08992610 Date Collected: 12-20-17 DOH Source No: S01

Multiple Source Nos.. N/A Sample Type: B Sample Purpose: C

County: King Group: A Analyst: TA

Date Received: 12-20-17

Supervisor: %

Date Reported: 01-17-18

Sample Location: Wellhead

Send To:  King County Water District # 54
922 S 219th St
Des Moines, WA 98198

Comments:

ANALYTES | ANALYSIS DATE L | TRIGGER] MCL “EXCEEDS METHOD
R oy e e B MCL

165 Gross Alpha 01-09-18 EPA 900.0: RL-GPC-001
166 Radium 228 01-12-18 EPA 904.0: RL-RA-001
42 Gross Beta™ NA NA pCi/L 4 50 50 NA NA EPA 900.0: RL-GPC-001
39 Radium 226™ NA NA pCi/L 1 EPA 8031

109 Radon NA NA pCi/L EPA 9130

NOT]

pCi/L: picocuries per Liter (s measure of radioactivity)

SPRL (State Reporting Level): Indicates the minimum reporting level required by the Washington State Department of Health (DOH).

MCL (Federal Maximum Contaminant Level): Levels found ebove this amount should check with DOH

NA (Not Analyzed / Not Applicable): In the RESULTS column indicates this compound was not included in the current analysis or not applicable

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at alevel greater than or equal to the SRL.

*The MCL for beta particle and photon radioactivity from man-made radionuclides is the average annual concentration which shall not producean annual dose equivalent to the total body or
any internal organ greater than four millirems per year (mrem/yr)

s A Maximum Contaminant Level of 5pCi/L total is allowed for Radium 226 & Radium 228

Comments:

TANO:J7L270402-1
WA LAB NO: C565



SWATER
-~ MANAGEMENT

LABORATORIES mc.

1515 80th St. E.
Tacoma, WA 98404
(253) 531-3121

TACHMENT A

RADIONUCLIDE ANALYSIS REPORT

Sgstem 1D No.: 399504

System Name: King County Water District # 54

Lab Sample No.: 08992611

Date Collected: 12-20-17

DOH Source No: S02

Multiple Source Nos.: N/A

Sample Type: B

Sample Purpose: C

County: King

Group: A

Analyst: TA

Date Received: 12-20-17

Date Reported: 01-17-18

Supenvisor: W)

Sample Location: Wellhead

Send To:
922 S 219th St

King County Water District # 54

Des Moines, WA 98198

Comments:

NALYTES ANALYSIS DATE RESULTS EXCEEDS METHOD
i e S S Trigger MCL

Gross Alpha ND EPA 900.0: RL-GPC-001

Radium 228 01-08-18 ND EPA 904.0: RL-RA-001
42 Gross Beta" NA NA pCifL 4 50 50 NA NA EPA 900.0. RL-GPC-001
39 Radium 226™* NA NA pCiflL 1 EPA 903.1
109 Radon NA NA, pCilL EPAQ13.0

VOTES:

pCi/L: picocuries per Liter (a measure of radioactivity)

SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington State Department of Health (DOH).

MCL (Federal Maximum Contaminant Level): Levels found above this amount should check with DOH

NA (Not Analyzed / Not Applicable): In the RESULTS column indicates this compound was notincluded in the current analysis or not applicable

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL.

*The MCL for beta particle and photon radioactivity from man-made radionuclides is the average annual concentration which shall not producean annual dose equivalent to the total body or

any internal organ greater than four millirems per year (mrernfyr)

** A Maximum Cantaminant Level of 5pCi/L total is allowed for Radium 226 & Radium 228

Comments:

TANO:J7L270402-2
WA LAB NO: Cb6b




+ WATER
- MANAGEMENT ATTACHMENTIAS, ¢

Tacoma, WA 98404

= LABORATOR.IES INC. (253) 531-3121

-
DISINFECTION BYPRODUCTS (HAA's) ANALYSIS REPORT
EPA TEST METHOD - EPA 552.2
WA DOH TEST PANEL: HAA5
System ID No.: 399504 |System Name: King County Water District #54
Lab/Sample No.: 08985270 |Date Collected: 09-14-16 DOH Source No.: S92
Multiple Source Nos.: N/A lSampIe Type: A Sample Purpose: C
Date Received: 09-14-16 Date Analyzed: 09-16-16 Analyst: JGH
Date Extracted: 09-16-16 Date Reported: 09-19-16 Supervisor: [/ A
County: King |Group: A
Sample Location. 227th South Dock Ave
Send To: King County Water District #54 Remarks:
922 South 219th St
Des Moines, WA 98198
DOH# | ANALYTES | RESULTS | uNITS [ SRL| TRIGGER | MCL EXCEEDS
EPA REGULATED Trigger? | MCL?

411 Monochloroacetic Acid ND ug/lk |20

412  |Dichloroacetic Acid 1.3 ug/L | 1.0

413  |Trichloroacetic Acid ND ug/L | 1.0

414  |Monobromoacetic Acid ND ug/L | 1.0

415 |Dibromoacetic Acid ND ug/L | 1.0

416  |HAA's Total 1.3 ug/L [15.0 60 NO

EPA UNREGULATED

417  [Bromochloroacetic Acid | ND [ ug/L | 1.0] [ NA | |

NOTES:

SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH).

Trigger Level: DOH Drinking Water response level.

MCL (Maximum Contaminant Level): If the contaminant amount exceeds the MCL, immediately contact your regional DOH office.

NA (Not Analyzed): In the RESULTS column indicates this compound was not included in the current analysis.

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal
to the SRL.

<: Indicates less than.

Comments:

Method 552.2: HAA's



SWATER
2 MANAGEMENT

amm 1 ABORATORIES ~c.

ATTISTENDH! &¢. E.
Tacoma, WA 98404
(253) 531-3121

DISINFECTION BYPRODUCTS (HAA's) ANALYSIS REPORT
EPA TEST METHOD - EPA 552.2
WA DOH TEST PANEL: HAA5

System ID No.: 399504

|System Name: King County Water District #54

Lab/Sample No.: 08985271

IDate Collected: 09-14-16

DOH Source No.: S92

Multiple Source Nos.. N/A lSampIe Type: A Sample Purpose: C
Date Received: 09-14-16 Date Analyzed: 09-16-16 Analyst: JGH
Date Extracted: 09-16-16 Date Reported: 09-19-16 Supervisor. L[#*C—
County: King IGroup: A
Saniple Location: 13th Ave South
Send To: King County Water District #54 Remarks:

922 South 219th St

Des Moines, WA 98198

DOH# | ANALYTES | RESULTS UNITS | SRL| TRIGGER | MCL EXCEEDS
EPA REGULATED Trigger? | MCL?

411 Monochloroacetic Acid ND ug/L | 2.0

412  |Dichloroacetic Acid 14 ug/l | 1.0

413  |Trichloroacetic Acid ND ug/ll | 1.0

414  |Monobromoacetic Acid ND ug/L | 1.0

415 |Dibromoacetic Acid ND ug/L | 1.0

416  |HAA's Total 1:4 ug/L [15.0 60 NO

EPA UNREGULATED
417 |Bromochloroacetic Acid | ND ug/l [1.0] [ NA | |
NOTES:

SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH).

Trigger Level: DOH Drinking Water response level.

MCL (Maximum Contaminant Level): If the contaminant amount exceeds the MCL, immediately contact your regional DOH office.

NA (Not Analyzed): In the RESULTS column indicates this compound was not included in the current analysis.

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal
to the SRL.

<: Indicates less than.

Comments:

Method 552.2: HAA's



‘MTER ATTACHMENT A
; MANAGEMENT 1515 80th St. E.

Tacoma, WA 98404

= LABORATORIES mc. (253) 5313121

-
DISINFECTION BYPRODUCTS (HAA's) ANALYSIS REPORT
EPA TEST METHOD - EPA 552.2
WA DOH TEST PANEL: HAA5

System ID No.: 399504 ISystem Name: King County Water District #54
Lab/Sample No.: 08984504 ]Date Collected: 08/26/15 DOH Source No.. 892
Multiple Source Nos.: N/A ISampIe Type: A Sample Purpose: C
Date Received: 08/26/15 Date Analyzed: 08/27/15 Analyst. RL
Date Extracted: 08/27/15 Date Reported: 08/28/15 Supervisor: I_/”’C/”
County: King |Group: A
Sample Location: Harbor Master's Office (North)
Send To: King County Water District #54 Remarks:

922 S 219th St

Des Moines, WA 98198

DOH# | ANALYTES | RESULTS | UNITS [ SRL| TRIGGER | mcCL EXCEEDS
EPA REGULATED Trigger? | MCL?

411 |Monochloroacetic Acid ND ug/k |20

412  |Dichloroacetic Acid ND ug/l 1 1.0

413  |Trichloroacetic Acid 1.4 ug/L | 1.0

414  |Monobromoacetic Acid ND ug/L | 1.0

415  |Dibromoacetic Acid ND ug/L | 1.0

416  |HAA's Total 1.4 ug/L 115.0 60 NO

EPA UNREGULATED
417  [Bromochloroacetic Acid | ND [ ug/l | 1.0] [ NA | |
NOTES:

SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH).

Trigger Level: DOH Drinking Water response level.

MCL {Maximum Contaminant Level): If the contaminant amount exceeds the MCL, immediately contact your regional DOH office.

NA (Not Analyzed): In the RESULTS column indicates this compound was not included in the current analysis.

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal
to the SRL.

<: Indicates less than.

Comments:

Method 552.2: HAA's



WATER

- MANAGEMENT AT A

Tacoma, WA 98404

amm. | ABORATORIES e

DISINFECTION BYPRODUCTS (HAA's) ANALYSIS REPORT
EPA TEST METHOD - EPA 552.2
WA DOH TEST PANEL: HAA5

System ID No.: 399504 lSystem Name: King County Water District #54 =
Lab/Sample No.: 08984505 |Date Collected: 08/26/15 DOH Source No.: S92
Multiple Source Nos.: N/A |Sample Type: A Sample Purpose: C
Date Received: 08/26/15 Date Analyzed: 08/27/15 Analyst: RL 1
Date Extracted: 08/27/15 Date Reported: 08/28/15 Supervisor: LR
County: King lGroup: A
Sample Location: 21516 13th Ave S
Send To: King County Water District #54 Remarks:
922 S 219th St
Des Moines, WA 98198
DOH# | ANALYTES | RESULTS [uniTs [ SRL| TRIGGER | MCL EXCEEDS
EPA REGULATED Trigger? | MCL?

411 Monochloroacetic Acid ND ug/L | 2.0

412  |Dichloroacetic Acid 1.8 ug/L | 1.0

413  |[Trichloroacetic Acid 1.6 ug/L | 1.0

414  |Monobromoacetic Acid ND ug/l [ 1.0

415  |Dibromoacetic Acid ND ug/L | 1.0

416 |HAA's Total 3.4 ug/L |15.0 60 NO

EPA UNREGULATED :

417 |Bromochloroacetic Acid | 1.6 [ ug/L ]1.0] [ NA |

NOTES:

SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH).

Trigger Level: DOH Drinking Water response level.

MCL (Maximum Contaminant Level): If the contaminant amount exceeds the MCL, immediately contact your regional DOH office.

NA (Not Analyzed): In the RESULTS column indicates this compound was not included in the current analysis.

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal
to the SRL.

<: Indicates less than.

Comments:

Method 552.2: HAA's



WATER

- MANAGEMENT
LABORATORIES inc.

ATTACHMENT A
1515 80th St. E.
Tacoma, WA 98404
(253) 531-3121

DISINFECTION BYPRODUCTS (HAA's) ANALYSIS REPORT
EPA TEST METHOD - EPA 552.2
WA DOH TEST PANEL: HAA5

System ID No.. 399504 |System Name: King County Water District #54
Lab/Sample No.: 08983574 lDate Collected: 09/09/14 DOH Source No.: S92
Multiple Source Nos.: N/A lSampIe Type: A Sample Purpose: C
Date Received: 09/09/14 Date Analyzed: 09/12/14 Analyst: RL
Date Extracted: 09/12/14 Date Reported: 09/16/14 Supervisor. 1 /(( ____
County: King IGroup: A 3
Sampie Location. Dock St - Marina
Send To: King County Water District #54 Remarks:
922 S 219th St
Des Moines, WA 98198
DOH# | ANALYTES | RESULTS [uNITs [ SRL| TRIGGER | MCL EXCEEDS
EPA REGULATED Trigger? | MCL?

411 Monochloroacetic Acid ND ug/L | 2.0

412  |Dichloroacetic Acid ND ug/L [ 1.0

413  |Trichloroacetic Acid ND ug/L | 1.0

414  |Monobromoacetic Acid ND ug/L | 1.0

415 |Dibromoacetic Acid ND ug/L | 1.0

416 |HAA's Total ND ug/L [15.0 60 NO

EPA UNREGULATED

417  |Bromochloroacetic Acid | ND [ ugll [1.0] [ NA |

NOTES:

SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH).
Trigger Level: DOH Drinking Water response level.

MOL (Mayimum Contaminant Level) f the contaminant amount exceeds the MCL. immediately contact your regional DOH office.

NA (Not Analyzed): In the RESULTS column indicates this compound was not included in the current analysis.

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal
to the SRL

< : Indicates less than

Comments:

Method 552.2: HAA's



‘CMTER ATTACHMENT A
= MANAGEMENT 1515 80th S E.

Tacoma, WA 98404

= LABORATORIES ~nc. (253) 531-3121

-_—
DISINFECTION BYPRODUCTS (HAA's) ANALYSIS REPORT
EPA TEST METHOD - EPA 552.2
WA DOH TEST PANEL: HAA5
System ID No.: 399504 |System Name: King County Water District #54
Lab/Sample No.: 08983575 IDate Collected: 09/09/14 DOH Source No.: S92
Multiple Source Nos.: N/A |Sample Type: A Sample Purpose: C
Date Received: 09/09/14 Date Analyzed: 09/12/14 Analyst: RL
Date Extracted: 09/12/14 Date Reported: 09/16/14 Supervisor: | A
County: King lGroup: A
Sample Location: 21516 13th Ave S
Send To: King County Water District #54 Remarks:
922 S 219th St
Des Moines, WA 98198
DOH# | ANALYTES | RESULTS | uNITS | SRL | TRIGGER MCL EXCEEDS
EPA REGULATED Trigger? | MCL?

411 Monochloroacetic Acid ND ug/ll | 2.0

412  |Dichloroacetic Acid ND ug/L | 1.0

413  |Trichloroacetic Acid ND ug/L | 1.0

414  |Monobromoacetic Acid ND ug/l | 1.0

415  |Dibromoacetic Acid ND ug/l | 1.0

416  |HAA's Total ND ug/L [15.0 60 NO

EPA UNREGULATED

417 |Bromochloroacetic Acid | ND [ ugll [1.0] [ NA |

NOTES:

SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH).

Trigger Level: DOH Drinking Water response level.

MCL ‘Maximum Contaminant Level): 1f the contaminant amount exceeds the MCL, immadiately contact your regional DOH office

NA (Not Analyzed): In the RESULTS column indicates this compound was not included in the current analysis.

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal
to the SRL.

<: Indicates less than.

Comments:

Method 552.2: HAA's
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King County Water District

#54 serves downtown

Des Moines and the southern
portion of Normandy Park.

KING COUNTY WATER DISTRICT #54

Annual Drinking Water Report

ATTACHMENT A

We at King County Water District #54 are pleased to
present to you this year’s Annual Water Quality Report

for 2017

This report is designed to inform you about
the quality water and services we deliver to
you every day. Our constant goal is to pro-
vide you with a safe and dependable sup-
ply of drinking water. We want you to un-
derstand the efforts we make to continually
improve the water process and protect our
water resources. \We are committed to en-
suring the quality of your water.

Each year we provide an updated water
quality report that summarizes where our
drinking water comes from, and how it is
tested, monitored and protected in accord-
ance with the Federal Safe Drinking Water
Act. Each report covers the prior calendar
year.

For your Health

Much of this information is technical, but
we have tried to make an effort to keep it
clear, useful and readable for you our
valued customer.

Our water is drawn from four wells in the
Highline Aquifer. This aquifer is overlain
by 130 to 165 feet of glacial drift, which
acts as a natural filter.

We have a source water protection plan
available for review at our office. This
provides more information such as po-
tential sources of contamination.

We're pleased to report that our drinking
water is safe and meets federal and state
requirements.

King County Water District #54 routinely
monitors for constituents in your drinking
water according to Federal and State laws.

The following tables show the results of our
monitoring for the period of January 1st to
December 31st, 2017, although not all of
the following test results are from 2017
testing.

All drinking water, including bottled water,
may reasonably be expected to contain at
least small amounts of some constituents.
The presence of constituents does not nec-
essarily indicate that the water poses a
health risk.

Some people may be more vulnerable to
contaminants in drinking water than the
general population. Immuno-compromised
persons such as persons with cancer un-
dergoing chemotherapy, persons who have
undergone organ transplants, people with
HIV/AIDS or other immune system disor-
ders, some elderly, and infants can be par-
ticularly at risk from infections. These peo-
ple should seek advice about drinking wa-

ter from their health care providers. EPA/
CDC guidelines on appropriate means to
lessen the risk of infection by cryptospor-
idium and other microbiological contami-
nants are available from the Safe Drink-
ing Water Hotline (800-426-4791).

MCL’s (Maximum Contaminant Level)
are set at very stringent levels. To under-
stand the possible health effects de-
scribed for many regulated constituents,
a person would have to drink 2 liters of
water every day at the MCL level for a
lifetime to have a one-in-a-million chance
of having the described health effect.

For more info about contaminants and
potential health effects can be obtained
by calling the EPA Safe Drinking Water
Hotline at (800)426-4791.

Meetings:
Our regularly scheduled meeting time is
4:00 PM at our office on the first and third
Tuesdays of every month




Working Hard For You
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The United States Environmental Pro-
tection Agency (EPA) sets the National
standards for public drinking water
quality to ensure that tap water is safe
to drink. Water District #54 adds no
chemicals to our water. The water is
drawn from wells and delivered to your

Water Use Efficiency

home or business. The District goes
above and beyond what the State re-
quires on monitoring to ensure that
Water District #54's water passes all
requlated testing.

To protect public health, EPA and the
Washington State Department of Health

establish maximum contaminants levels
and the specific actions required if lev-
els of certain contaminants are exceed-
ed, including public notification. (Food
and Drug Administration regulations
establish limits for contaminants in bot-
tled water.)

The Department of Heath and the De-
partment of Ecology have been working
together to work with water utilities to
conserve water, therefore, we are re-
quired to have a Water Use Efficiency
(WUE) plan. This requires us to state
goals and how we plan to achieve
these goals.

As part of these goals we strive to
pump less water and to have each indi-
vidual user use less water.

What are I0C’s?

In the last few years we have been
very consistent in the water used per
single-family homes. For 2017 we used
about 160 gallons per single family
home. Our 5 year average is con-
sistent at that same number.

The Department of Ecology has set the
water use efficiency goal of less than
10% for unaccounted for water. We are
continuing to change old inefficient me-
ters. The new meters are touch read,

which allows the meter reader to touch
a pad on the meter box with an elec-
tronic device which transfers the usage
to a digital display. If you've noticed a
round pad on your meter box lid you
have a new meter. The round pad is the
new touch read pad. We are working to
replace all of the meters throughout the
District so they will have these new
touch pads.

Inorganic Chemicals are considered to
be of a mineral, not biological. Typical

inorganic compounds include: Carbon
monoxide, carbon dioxide, carbonates,

Microbiological Contaminants

cyanides among many others.

Total Coliform: The Total Coliform Rule
requires water systems to meet a strict-
er limit for coliform bacteria. Coliform
bacteria are usually harmless, but their
presence in water can be an indication
of disease-causing bacteria. If coliform
bacteria are found, special follow-up
tests are done to determine if harmful
bacteria are present in the water sup-

Inorganic Contaminants

ply. If this limit is exceeded, the water
supplier must notify the public by mail
within 30 days.

Fecal Coliform/E.Coli: Fecal Coliforms
and E.Coli are bacteria whose pres-
ence indicates that the water may be
contaminated with human or animal
wastes. Microbes in these wastes can
cause short-term effects, such as diar-

rhea, cramps, nausea, headaches, or
other symptoms. They may pose a spe-
cial health risk for infants, young chil-
dren, and people with severely compro-
mised immune systems. The water sup-
plier must notify the public by newspa-
per, television or radio within 24 hours.

Nitrates: Nitrate in drinking water at
levels above 10 parts per million is a
health risk for infants of less than six
months of age. High nitrate levels in
drinking water can cause blue baby
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syndrome. Nitrate levels may rise
quickly for short periods of time be-
cause of rainfall or agricultural activity.
If you are caring for an infant you
should ask advice from your health care

provider. As a precaution we always
notify physicians and health care pro-
viders in this area if there is ever a
higher than normal level of nitrates in
the water supply.

ANNUAL DRINKING WATER REPORT



What are Radionuclides’s?
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Radionuclide is the testing for radio
active mineral in water which is found in
rocks and soil predominately found in
the Northeast part of the state. When
uranium decays, it changes into differ-

Manganese

ent elements that are also radioactive,
including radon, a gas that is known to
cause cancer. The main concern for
uranium in drinking water is harm to the
kidneys.

Radon is most hazardous when inhaled, not
when ingesting. High radon levels in drink-
ing water may suggest elevated radon in
indoor air.

Manganese is considered a secondary
contaminant by the Environmental Pro-
tection Agency (EPA). Manganese
does not cause disease from being
consumed. It is however a nuisance.
Even in low levels it will cause the
staining of porcelain fixtures and laun-
dry. Food cooked in water containing

high levels of manganese may become
discolored, but the off color does not
mean it is not safe to eat or drink. Man-
ganese may give water an unusual
taste and odor that has been described
as “‘musty” or “metallic’. Manganese
deposits consist of a black powder that
does not dissolve in water, it builds up

in tanks, and in distribution lines in a water
system. When there is a change in water
pressure or some disruption in the water
system, manganese deposits are knocked
loose from the pipe, causing the water to
become cloudy or brown.

TEST RESU LTS (Measured at the Source)

Inorganic Chemicals | Violation Level Unit MCL SRL Explanation
(10C’s) YIN Detected
Arsenic N 0.001 Mg/L .01 .002 Found in natural deposits underground
Iron N 0.3 Mg/L 0.3 0.1 Makes up 5% of earths crust
Manganese Y 0.10 Mg/L 0.05 0.01 Naturally occurring, found in air, food, soil
& water

Nitrate N <0.2 Mg/L 10 5 Found in fertilizer, manure & liquid waste
Tested Compound Violation Level Unit Action | # of Homes Explanation

YIN Detected Level over AL
Lead N 0.007 Mg/L 0.015 0 Corrosion of household plumbing
Copper N 0.07 Mg/L 113 0 Corrosion of household plumbing
Additional Testing | Level Detected Explanation

pH value 751078

pH value of 7 is neutral. Values under 7 indicates acidity and over 7 indicates alkalinity

In the table above you will find many terms and abbreviations you might not be familiar with. To help you better understand these terms we've provided the following definitions:

Parts per million (ppm) or Milligrams
per liter (Mg/L) - one part per million
corresponds to one minute in two years
or a single penny in $10,000.

State Reporting Limit (SRL) - The

limit at which the State Department of
Health must be notified.

Maximum Contaminant Level -
(mandatory language) The “Maximum
Allowed” (MCL) is the highest level of
a contaminant that is allowed in drink-
ing water. MCLs are set as close to
the MCLGs as feasible using the best
available treatment technology.

Picouries per liter (Pcil/L) - this is the
measurement of radioactivity in the water.

Non-regulated (NR) - items not regulated
by the state.

< - Indicates ‘less than’.
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Routine Sampling: Every month, 30
water samples are drawn to test for coli-
form bacteria and in 2017 we had no
violations.

Permanent sample stations have been
installed throughout the District for the
routine samples to be drawn from, as
well as follow-up sample sites. We have
hired a professional lab to take the
monthly samples to ensure that the ut-
most care is taken while sampling

The District is required by the DOH to
perform 72 routine coliform samples.
These sample are based upon the popu-
lation within the water district. In addi-
tion, the water district drew 200+ extra
samples. These were done to try and
determine where the system needs to be
flushed.

If you have any questions about this
report or concerning your water utility,
please contact the office at; (206)
878-7210. If you want to learn more,
please attend any of our regularly sched-
uled meetings. They are held at 4:00 pm
on the 1st and 3rd Tuesdays of each
month at the District office.

Additional Samples: In addition to the
routine water sample the District performs
heterotrophic plate count (HPC) tests.
This measures a broad group of microor-
ganisms that are commonly found in
drinking water. These test results are
used as a tool to track the concentration
of these “background” microorganisms in
our distribution system. The Environmen-
tal Protection Agency (EPA) has deter-
mined that a well operated water system

with a well maintained distribution sys-
tem should have HPC counts of popula-
tions less than 500 colonies per milliliter
(ml). A sample with a count higher than
500 Colony-Forming Units (CFU) per
milliliter is considered undesirable and
should be investigated to determine the
cause.

The District performs a minimum of 28 of
these HPC tests per month. If the colony
count is higher than 20 we immediately
flush the area which lowers the count.

The District also performs 12 manga-
nese samples a month throughout the
District as well as the wells and pumping
facilities. If the counts are higher than
the state maximum contaminate level the
District will flush the area to lower the
count.
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Coliform Monitoring Plan for: King County Water District #54

A. System Information Plan Date: 10/8/2019
Water System Name County System 1.D. Number
King County Water District #54 King 399504
Name of Plan Preparer Position Daytime Phone
Eric Clarke District Manager 206-878-7210

Sources: DOH Source Number, Source | SO1 Well #4 — 328 ft, 40 gpm (emergency)

Name, Well Depth, Pumping Capacity SO2 Well #5 — 245 ft, 280 gpm

SO3 Highline Water District — 3,600 gpm (intertie)
SO4 Well #6 — 375 ft, 310 gpm

SO5 Well #7 — 379 ft, 320 gpm

Storage: List and Describe Lower Reservoir — 660,000 gallons
Upper Reservoir — 250,000 gallons
Total Storage — 910,000 gallons

Treatment: Source Number & Process None

Pressure Zones: Number and name 1 zone (263 ft elevation change)
Population by Pressure Zone 5,037

Number of Routine Samples Required Monthly by Regulation: 6

Number of Sample Sites Needed to Represent the Distribution System: | 6+

*Request DOH Approval of Triggered Source Monitoring Plan? Yes [ ] No X

*|f approval is requested a fee will be charged for the review.

The District currently does not provide disinfection treatment. Flow paced chlorination is
possible through the facilities constructed in 2014.



. Laboratory Information
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Laboratory Name
Water Management Laboratories

Office Phone 253-531-3121
After Hours Phone 253-841-0732

Address
1515 80" St E
Tacoma, WA 98404

Cell Phone 253-312-1651 or
253-691-6691
Email

christa@watermanagementlabs.com or
customerservice@watermanagement.com

Hours of Operation
Mon — Fri 8:00 am — 5:00 pm
Sat 9:00 am — 12 pm

Contact Name
Christa Garrettson

Emergency Laboratory Name
Seattle Public Utilities Water Quality Lab

Office Phone 206-684-7834
After Hours Phone 206-684-7407

Address
800 S. Stacy St.
Seattle, WA 98134

Cell Phone 206-559-8517
Email
winsome.robinsonwilliams@seattle.gov

Hours of Operation

Mon — Sun 7:00 am - 5:00 pm (Samples need to be in between 7 am and 1 pm)

Contact Name
Wiley Harper (pgr 206-559-8517)

. Wholesaling of Groundwater

Yes No
We are a consecutive system and purchase groundwater from ] X
another water system.
If yes, Water System Name:
Highline Water District — Emergency Intertie
Contact Name: Jeremy Delmar
Telephone Numbers
Office 206-592-8904 After Hours 206-824-0375
We sell groundwater to other public water systems. ] X




D. Routine, Repeat, and Triggered Source Sample Locations*
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Location/Address for
Routine Sample Sites

Location/Address for
Repeat Sample Sites

Groundwater Sources for
Triggered Sample Sites**

Locations

Northwest 1 B. 218" and 5" Avenue South All Sources
A. 21625 5% Avenue South C. 216t and 5% Avenue South
Northeast 2 B. 21434 13% Avenue South All Sources
A. 21508 13" Avenue South | C. 21524 13™ Avenue South
Middle West 3 B. 22320 6™ Avenue South All Sources
A. 22336 6" Avenue South C. 22352 6™ Avenue South
Middle East 4 B. 21810 11t Avenue South — All Sources
A. 21803 12t Avenue South | ¢, (District Shop)

21833 12t Avenue South
Southwest 5 B. 22307 Dock Avenue South All Sources
A. South 227t Street and Meter Hot Box
Dock Street Anthony’s C. 227" and 6™ Avenue South
Restaurant
Southeast 6 B. 226" and 12t Avenue South All Sources
A. 22624 12 Avenue South 22630 12t Avenue South
Additional Sample Station 820 South 219™ Street All Sources

*NOTE: If you need more than three routine samples to cover the distribution system, attach additional

sheets as needed.

** When you collect the repeats, you must sample every groundwater source that was in use when

the original routine sample was collected.

Important Notes for Sample Collector

1) The district at a minimum will collect 6 samples per month.
2) Samples will be collected at points that are representative of the conditions within

the distribution system.

3) Where tastes, odors, and color may be a problem, samples may be taken more

often.

4) The district has six routine samples locations.
5) The district through its distribution system has access to numerous alternative

sample locations.
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Sampling Procedure

1) Select a designated sampling station. Desighated sampling stations are
strategically located throughout the District. Do not collect samples from fire
hydrants, janitor sinks, laboratory sinks and drug store sinks, etc.

2) Select a faucet that has no leaks.

3) Draw water from the sample station until you are sure that the water in the service
line has been draw out and fresh water is coming from the main.

4) Close faucet and disinfect with proper disinfectant (using Bacdown Detergent
Disinfectant).

5) Open faucet and let run at least 5 minutes or longer. Slow water down to a small
stream.

6) Open sample bottle. (Provided by Water Management Laboratory of Tacoma, WA).
Avoid touching lid of bottle or inside of cap.

7) Fill bottle to top, do not overfill, or dump water out.

8) Firmly replace cap.

9) Report form (provided by testing Laboratory) will be filled out immediately after
taking a sample.

10) After samples have been drawn, they are immediately transported to Water
Management Laboratory.

11) When reports are returned to the district office, the reports will be reviewed and if
approved by the Manger, put into the proper file.

Additional Sampling
The District collects water samples at various locations in the system as follows:

e Wells — Twice a month, approximately 1 week before and 1 week after routine
coliform samples, District personnel will draw samples from all operating wells (4, 5,
6, and 7). The samples will be analyzed for coliform.

e Reservoirs — Monthly samples will be drawn from a sample tap at the booster
station and from a sample tap on the discharge outflow line from the upper reservoir.
These samples will be analyzed for coliform and Heterotrophic Plate Counts.
Quarterly manganese samples will be drawn from three discrete depths in the
reservoir. One sample will be from near the bottom, one sample from the middle
and one from near the water surface.

e Repeat Sample Locations — North and west repeat sites (two total) will be sampled
on odd-numbered months and south and east repeat sites (two total) will be sampled
on even-numbered months. These samples will be analyzed for coliform and HPC.
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Coliform Positive Sample
All District personnel and their contractors shall, at a minimum follow, these procedures:

e In the event of a coliform-positive test result, the operator is required to take three
repeat samples within 24 hours of notification from the laboratory (original sample
site, one upstream, and one downstream). On the same day, take samples from all
wells with the pumps running and both reservoirs. For the samples from the wells,
check the box “Raw Water Source Sample” on the laboratory slip and include the
source number. In the “Special Instructions” section of the form, write “Raw
Groundwater-E. Coli Count needed.”

e If any repeat sample or source sample is positive for coliform, contact the District
Manager and the Department of Health’s Northwest Regional Office Coliform
Program at (253) 395-6775 immediately for instructions.

The District contracts with Water Management Laboratory (WML) for the collection of
routine water samples for coliform testing. WML has its own protocol.

The following is the District’s protocol for collecting coliform and HPC samples. This
protocol has been instituted to reduce the potential of sample contamination.

Protocol and Equipment List

Equipment Needed

e Key to enter sampling stations

e Pump sprayer filled with Bacdown Detergent Disinfectant, mixed one part
Bacdown to nine parts water

e Sampling station pump (used to evacuate flushed water out of sample station
after WML has drawn sample)

e Sample bottles provided by WML

e Latex surgical gloves

e Cooler

Procedure Preparation for Test Station Prior to Drawing Samples

1) Unlock the sample station door.

2) Remove the rubber plug from the sample port and from the drain port.

3) Open the drain port valve. Using the pump sprayer (filled with Bacdown
Detergent Disinfectant), fill the sample station through the drain port. When
full, close the drain port and replace the rubber cap.

4) Replace the cap over the test port.

5) Thoroughly spray down the inside and outside of the test station, including the
spill pad.

6) Close and lock the test station.
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Routine samples are typically drawn on the second Tuesday of each month. Sample
station preparation, in advance of the collection of routine samples will be completed
1 to 2 working days before routine samples are drawn (i.e., Friday or Monday). The
determination of which day is in part dependent upon the weather forecast and other
scheduled or unscheduled work. If poor weather is predicted which may delay the
sampling, the station preparation will be conducted on Monday. If District personnel
collects the sample the sampling protocol from those sites is as follows.

Procedure for Coliform and HPCs from Test Stations

1)

2)
3)
4)

5)

6)

7

8)

9)

No investigative sampling will be done on windy or rainy days. Repeat samples
under the total coliform rule must be collected within 24 hours regardless of the
weather conditions.

Unlock the sample station and open the door.

Remove the rubber plug in the sample port and the rubber cap on the drain port.
Spray Bacdown Detergent Disinfectant into the sample port and spray the
outside of the sample port. Continue to spray the sample port as needed to keep
it wet with Bacdown Detergent Disinfectant for the next 3 to 5 minutes.

Open the drain port. Open the sample port by turning the handle
counterclockwise until it stops. Water will be flowing from both ports. Let the
water run for 5 minutes.

If the sample station is frozen, use a propane torch and gently thaw the riser
pipe. Do not use the flame on the sample spout.

While the sample station is flowing, fill out the required information on the sample
bottle and sample form. DO NOT open the sample bottle prior to taking the
sample.

Slow the flow from the sample port to a small stream (1 gpm). Put on a pair of
laboratory gloves. Spray Bacdown Detergent Disinfectant onto the gloves and
rinse off.

Hold the sample bottle about 3 to 6 inches away from the sample port. Remove
the sample bottle lid being careful not to touch the inside of the lid or bottle.
Keep the lid facing down. If you touch the lid or the inside of the bottle, get
another bottle.

10)Put the bottle under the stream of water and fill it to the shoulder of the bottle.

If at any time you are not completely satisfied with the sample, empty the bottle
and return the empty bottle to the laboratory. DO NOT REUSE THE BOTTLE. Get
a new bottle and repeat the procedure.

11)Replace the lid immediately and secure the sample form around the bottle with a

rubber band.

12)Place the sample bottle in the cooler and keep it cool until it is delivered to the

laboratory.

13)Shut off the sample port and pump the standing water from the station using the

hand pump. Close the drain port and replace the rubber plug and rubber cap.
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14)Close the door and lock the station.
15)Samples MUST be delivered to the laboratory the same day they are taken.

Procedure for Coliform and HPCs from Locations that Are Not Equipped with Stations

If repeat sites are to have samples drawn, staff will request permission of the home or
business owner (all repeat sample sites are exterior taps) that we wish to draw repeat
samples from their location. Staff will follow routine coliform monitoring procedures
starting with disinfection of the sample tap and local area with Bacdown Detergent
Disinfectant and running water for 10 minutes. Then shut off the tap and disinfect the
tap and local area again and run the water for an additional 5 minutes before slowing
the stream to 1 gpm. Run water for an additional 2 minutes before drawing samples.
Remember to keep the sample bottle lid facing down, draw the sample, and
immediately cap the bottle. Properly fill out laboratory paperwork when sampling is
complete, rubber band it to the bottle, and immediately deliver the samples to the
laboratory. Samples MUST be delivered on the same business day.

E. Routine Sample Rotation Schedule

Month | Routine Site(s) Month Routine Site(s)
January | All 6 sites sampled monthly July All 6 sites sampled monthly

February | All 6 sites sampled monthly August All 6 sites sampled monthly

March | All 6 sites sampled monthly | September | All 6 sites sampled monthly

April All 6 sites sampled monthly October | All 6 sites sampled monthly

May All 6 sites sampled monthly | November | All 6 sites sampled monthly

June All 6 sites sampled monthly | December | All 6 sites sampled monthly

F. Level 1 and Level 2 Assessment Contact Information

Name Office Phone 206-878-7210
Eric Clarke After Hours Phone 206-396-2246
Address

022 S 219 St Email eric.clarke@kcwd54.org

Des Moines, WA 98198
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G. E. coli-Present Sample Response

Distribution System E. coli Response Checklist

Background Information Yes No N/A T&BEO
We inform staff members about activities within the distribution < H H H
system that could affect water quality.

We document all water main breaks, construction & repair X H H H
activities, and low pressure and outage incidents.

We can easily access and review documentation on water

main breaks, construction & repair activities, and low pressure X L] L] L]
and outage incidents.

Our Cross-Connection Control Program is up-to-date. X ] ] ]
We test all cross-connection control devices annually as X [ [ [
required, with easy access to the proper documentation.

We routinely inspect all treatment facilities for proper operation. X ] ] ]
We identified one or more qualified individuals who are able to X H H H
conduct a Level 2 assessment of our water system.

We have procedures in place for disinfecting and flushing the X H H H
water system if it becomes necessary.

We can activate an emergency intertie with an adjacent water

system in an emergency. & [ [ [
We have a map of our service area boundaries. X ] ] ]
We have consumers who may not have access to bottled or

boiled water. & [ [ [
There is a sufficient supply of bottled water immediately X H H H
available to our customers who are unable to boil their water.

We have identified the contact person at each day care,

school, medical facility, food service, and other customers who X L] L] L]
may have difficulty responding to a Health Advisory.

We have messages prepared and translated into different X H H H
languages to ensure our consumers will understand them.

We have the capacity to print and distribute the required X H H H
number of notices in a short time period.

Policy Direction Yes No N/A Tl?ils:?[o
We have discussed the issue of E. coli-present sample results X ] ] ]
with our policy makers.

If we find E. coli in a routine distribution sample, the policy X ] ] ]
makers want to wait until repeat test results are available
before issuing advice to water system customers.

(Cont.)
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Distribution System E. coli Response Checklist

Potential Public Notice Delivery Methods Yes No N/A Tlc-)igto
It is feasible to deliver a notice going door-to-door. X ] ] O
We have a list of all of our customers’ addresses. X ] ] O]
We have a list of customer telephone numbers or access to a
Reverse 9-1-1 system. X [ [ [
We have a list of customer email addresses. X ] ] O]
We encourage our customers to remain in contact with us
using social media. [ X [ [
We have an active website we can quickly update to include
important messages. X [ [ [
Our customers drive by a single location where we could post 0 X 0 0
an advisory and expect everyone to see it.

We need a news release to supplement our public notification
process. X [ [ [

Distribution System E. coli Response Plan

If we have E. coli in our distribution system we will immediately:

1.
2.

3.

Call DOH.

Collect repeat and triggered source samples per Part D. Collect additional
investigative samples as necessatry.

Inspect our water system facilities, including treatment plants for proper
operation.

Interview staff to determine whether anything unusual was happening in the
water system service area, especially since the previous month’s sample(s).

Review new construction activities, water main breaks, and pressure outages
that may have occurred during the previous month.

Review Cross-Connection Control Program status.

Discuss with DOH whether to issue a Health Advisory based on the findings of
steps 3-6.
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E. coli-Present Triggered Source Sample Response Checklist —

All Sources
Background Information Yes No N/A T&Eto
We review our sanitary survey results and respond to any
recommendations affecting the microbial quality of our water X ] ] ]

supply.

We address any significant deficiencies identified during a
sanitary survey.

X
O
O
O

There are contaminant sources within our Wellhead Protection
Area that could affect the microbial quality of our source water,

g O | X | O] O
If yes, we can eliminate them. ] ] X ]
We routinely inspect our well site(s). X ] ] ]
We have a good raw water sample tap installed at each source. X ] ] O
After we complete work on a source, we disinfect the source, = n n O
flush, and collect an investigative sample.
Public Notice Yes No N/A Tfigto

X
0
0
O

We discussed the requirement for immediate public notice of
an E. coli-present source sample result with our water system’s
governing body (board of directors or commissioners) and
received direction from them on our response plan.

We discussed the requirement for immediate public notice of ] U] X ]
an E. coli-present source sample result with our wholesale
customers and encouraged them to develop a response plan.

We have prepared templates and a communications plan that X ] ] ]
will help us quickly distribute our messages.

10
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E. coli-Present Triggered Source Sample Response Checklist — All
Sources

Alternate Sources Yes No N/A T&Eto
We can stop using this source and still provide reliable water X ] ] ]
service to our customers.

We have an emergency intertie with a neighboring water X ] ] ]
system that we can use until corrective action is complete

(perhaps for several months).

We can provide bottled water to all or part of the distribution X ] ] ]
system for an indefinite period.

We can quickly replace our existing source of supply with a ] X ] ]
more protected new source.

Temporary Treatment Yes No N/A T&Eto
This source is continuously chlorinated, and our existing X ] ] ]
facilities can provide 4-log virus treatment (CT = 6) before the
first customer.

If yes, at what concentration? 0.5 mg/L

We can quickly introduce chlorine into the water system and X ] ] ]
take advantage of the existing contact time to provide 4-log

virus treatment to a large portion of the distribution system.

We can reduce the production capacity of our pumps or alter ] ] X ]
the configuration of our storage quantities (operational storage)

to increase the amount of time the water stays in the system

before the first customer to achieve CT = 6.

We can alter the demand for drinking water (maximum day or ] ] X ]
peak hour) through conservation messages to increase the

time the water is in the system prior to the first customer in

order to achieve 4-log virus treatment with chlorine.

*NOTE: If your system has multiple sources, you may want to complete a separate checklist for each
source.

E. coli-Present Triggered Source Sample Response Plan — All Sources

If we have E. coli in ANY Source water we will immediately:
1. Call DOH.

2. Distribute required notice. Advise everyone to boil her or his water prior to
consumption until further notice.

3. Interview staff.

4. Locate a source of bottled water to supply nonresidential customers with a long-
term supply of bottled water for individuals who can’t boil their water.

5. In concert with DOH, begin work on corrective action plan to provide 4-log virus
treatment of the source.

11
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GENERAL

The standards established by this chapter are intended to represent the minimum
standards for the design and construction of water system facilities. Greater or lesser
requirements may be mandated by Water District 54 (District) due to localized
conditions. Extensions, connections or modifications to the existing system shall be in
compliance with the State Department of Health, District and City of Des Moines
standards.

For developer extension improvements shall be completed as determined by the District
Engineer to mitigate impacts caused by the development.

DEVELOPER AND CONTRACTOR AGREEMENT
REQUIREMENTS

All land and building developers, their contractors and others, whether persons or
entities, constructing water systems, or additions thereto, to be connected to existing
waterlines of the District, shall, as a prerequisite to securing approval for the construction
of such system, apply for a Developer Extension Agreement. Contractors working on a

District sponsored or let project shall have an executed a construction contract with the
District.

DEFINITIONS
City — City of Des Moines, Washington

Contractor — If the project is sponsored or let by the District, the District will prepare
plans and specifications as a part of a construction contract for that projects.

District — The King County Water District No. 54, or its designated representative.

Developer — The project’s sponsor or designee employed by or contracted by the land
owner to act as the Developer.

Developer Extension Agreement — An agreement between the District and the Developer.
Engineer — The Engineer under contract to the District.

Work — All work associated with the water main extension.
DESIGN STANDARDS
The design of water system improvements shall depend on their type and local site

conditions. The design elements of water system improvements shall conform to District
Standards as set forth herein.

King County Water District No. 54 1

Water System Design and Construction Standards March 2019



ATTACHMENT A
Gray & Osborne, Inc., Consulting Engineers

For Developer sponsored extensions detailed engineering plans shall be submitted to the
District for review. Such Plans shall provide the locations, size, and type of the proposed
water system and points of connection. (See Drawing Standards). District Standard
Details shall be used, unless an alternate detail is approved by the District. All Plans
submitted to the District for review shall be completed by an engineer licensed in the
State of Washington.

Computations and other data used for design of the water system shall be submitted to the
District for approval.

The plans and specifications of the proposed project may also be subject to the approval
of the State of Washington Department of Health, the King County Fire Marshal, City of
Des Moines (pursuant to the City Road Standards), King County Surface Water Design
Manual, and the City of Des Moines code as may be applicable.

Material and installation specifications shall contain appropriate requirements that have
been established by the industry in its technical publications, such as ASTM, AWWA,

WPCF, and APWA standards. Material and construction standards are set forth in this
document.

Unless otherwise approved or required by the District the water main and fittings shall be
cement lined ductile iron, pipe class as shown below. The minimum nominal size for
water mains shall be 8 inches, unless otherwise approved/required by District Engineer.
All pipe installations, including service lines, shall be in accordance with District
standards.

Water Main Thickness

Class Pipe Diameter
Class 52 4" through 14"
16" and larger | Class 50
EXCEPTIONS:
o 6-inch hydrant spools and pipelines located beneath rock or retaining walls

shall be Class 53.

o Short runs of smaller diameter pipe may be allowed on dead end runs, for
example on cul-de-sacs, provided that there are no fire hydrants and
hydraulic modeling shows that water pressure will be meet all
requirements during peak hour demand.

2 King County Water District NO. 54
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Water mains shall be laid only in rights-of-ways (existing or future), or easements which
shall be shown on the Plans. A street is normally not considered dedicated until the plat
which created it has been officially filed with the County Auditor. If District facilities are
to be in easements the easements shall be recorded by King County prior to the District
accepting the project.

The minimum separation for sanitary sewer and storm sewer lines parallel to the District
water mains is 10 feet. In addition, the water main shall be 18 inches above the sewer
and storm main. The minimum separation for all perpendicular crossings is 18 inches,
with the sewer and storm mains passing under the water main. Under special
circumstances the separation may be reduced with approval from the District. Special
construction may be required such as placement of CDF between the utilities.

All water main distribution pipeline construction shall have a minimum 36-inch cover.
Mains shall generally be located 10 feet north or east of street centerline. Water mains
shall be extended to the far property line(s) of the property being served. Off-site
extensions may be required to hydraulically loop existing and new systems. Oversizing
of water mains may be required to be installed per District’s current Water System
Comprehensive Plan.

Easements shall be a minimum of 15 feet in width. The water main shall be a minimum
of 5 feet from the edge of the easement.

One water sample station is required for developments consisting of one to ten lots. One
additional station is required to be furnished and installed for each additional 50 lots or
portions thereof.

Fire hydrants are generally required approximately every 500 feet in residential areas,
and every 300 feet in commercial areas. However, fire hydrants shall be furnished and
installed at all locations as specifically mandated by the local fire marshal and/or per
Appendix C of the International Fire Code.

Fire hydrants on dead end streets and roads shall be located within approximately

250 feet from the frontage center of the farthest lot, or less if the Fire Code or Fire
Marshal requires it. Distances required herein shall be measured linearly along the street,
road or easement as applicable.

Pipes connecting hydrants to mains shall be at least 6 inch in diameter and be less than
50 feet in length.

Valves shall be installed on each leg of all tees and crosses except fire hydrant tees.
Inline valves shall be on the water main at intervals of 500 feet or less in commercial or
multi-family areas and 1,000 feet or less in single-family areas (or as otherwise approved
by the District).

King County Water District No. 54 3
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Dead end lines are not permitted except when in the District’s opinion it would be
impractical to extend the line at a future date. Water mains on proposed cul-de-sacs or
dead-end roads shall extend to the plat line beyond the end of the road to neighboring
property for a convenient future connection. Extension to an existing water main to
create a hydraulic loop is generally required. Dead end water mains, if allowed, shall be
terminated with line size tees with 6-inch side outlets, thrust blocks, and a blowoff
assembly or fire hydrant from a 6-inch outlet. Blowoff assemblies shall be 2 inch for
8-inch diameter water mains and 4 inch for water mains larger than 8-inch diameter.

Bends shall be included in the design as needed to maintain proper depth and spacing
from other utilities. Bends shall be utilized so as not to exceed allowable deflection at
pipe joints in accordance with pipe manufacturer’s recommendations.

Thrust blocking and/or restrained joints with appropriate restrained length of pipe shall be
required at all fittings and bends in accordance with the District standards and conditions.

Water meters and water meter boxes shall be within the right-of-way or easement
abutting, and parallel to the right-of-way. Service pressure reducing valves are required
if the static water pressure exceeds 80 psi. The service pressure reducing valves shall be
located on the private property side of the water meter.

All commercial, multi-family, industrial and irrigation services shall include a DOH
approved backflow prevention device located immediately behind and on the property
side of the water service box.

Special construction, such as restrained joint pipe or high density polyethylene pipe may
be required in site sensitive areas identified by Developer or District.

DRAWING STANDARDS

The drawings shall be referenced to NAVD 1988 and NAD 83/91 and shall include at a
minimum three existing utility features such as sanitary or storm sewer manholes or catch
basins, water valves or fire hydrants or County/State monuments.

a. Cover sheet showing entire property and location of improvements.

b. Existing and proposed location of streets, curb, gutter and sidewalk,
rights-of-way, easements, property lines, utilities and improvements

C. Legal Description of the property to be served.
d. Stationing or pipe lengths for all improvements to be constructed.
e. Existing and proposed grades of streets, easements and areas of
improvements.
4 King County Water District No. 54
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f. Match lines and title blocks for each sheet.
g. North arrow and engineering scale on each sheet.
h. Horizontal scale of 1"=20" (or as otherwise approved by District).

I Construction drawings shall be signed and dated by a Professional
Engineer registered in the State of Washington.

J. Standard notes for water system construction shall be included with
construction drawings.

k. Approval block for District signature shall be included on each sheet of
the water utility construction drawings.

APPROVED FOR CONSTRUCTION
WATER DISTRICT NO. 54

By: Date:

Title:

I The District’s Standard Details for water system construction shall be
included in with construction drawings as appropriate.

m. All Plans shall be in ink on a reproducible bond paper 22" x 34", one-half
size 11" x 17". Additionally, the Plans shall be submitted electronically in
PDF file format. All existing and proposed utility improvements shall be
shown. All new or proposed water improvements shall be depicted by a
heavy solid line. All existing water improvements shall be depicted by a
thin or dashed line. All Plans shall be plan view and profile drawings to
show relationship to other underground utilities and where the water line
shall cross railroad tracks, streets, rivers and drainage ditches and any
other places where it would clarify construction. When more than one
sheet is required to cover all of the construction area, an overall drawing
will be required. Plan drawings shall be prepared in a manner consistent
with industry standards based on the scales and details set forth herein,
provided that the District may require additional details and different
scales in its sole discretion.

n. All information including, but not limited to, lot lines, buildings, rights-of-

way, other utilities, contours, etc., shall be shown. All valves, fire
hydrants, fittings, bends and other appurtenances shall be called out and

King County Water District No. 54 5
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fully located by stationing along centerline of street, or base line of
easements, etc.

0. Drawing symbols and line types shall conform to the APWA WSDOT
CAD Standards.

CONSTRUCTION REQUIREMENTS

Except as otherwise noted herein, all work shall be accomplished as recommended in
applicable American Water Works District (AWWA) Standards, and according to the
recommendations of the manufacturer of the material or equipment concerned.

A Preconstruction Conference is required prior to beginning staking or construction. The
conference must precede the beginning of construction and include the District, the
Developer, contractor, design engineer, utilities, and the agency issuing the permits. Plan
approvals and permits must be in hand prior to the conference. The Preconstruction
Conference shall be scheduled by the Developer.

Work shall be performed only by contractors experienced in laying public water mains.

The District may cause the Plans to be modified by the Developer before or during the
course of construction in the event of changes in circumstances, land use, zoning,
unforeseen conditions, or for any other reasonable cause to ensure proper facility
construction in accordance with the District’s policies and standards or other regulatory
directives from Federal, State, or Local agencies. Developer shall have no recourse
against District in such event for recovery of increased construction or related costs
resulting from modifications to the Plans.

Prior to final inspection, all water mains shall be tested and disinfected. Testing and
disinfection shall occur after installation of service lines.

SURVEY STAKING

All surveying and staking shall be performed by an engineering or surveying firm
employed by the Developer and capable of performing such work. The engineer or
surveyor directing and/or performing such work shall be currently licensed by the State
of Washington to perform said tasks.

The Developer shall be responsible for all construction. All staking shall be inspected by
the District prior to construction.

The minimum staking of water systems shall be as follows:

A. Stake alignment every 100 feet. Staking shall be sufficient to satisfy
District Water Superintendent.

6 King County Water District NO. 54
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B. Stake locations of all proposed fire hydrant, blowoff, air-vacuum release
valves, valves, meters, etc.

The Developer shall provide a minimum of 24 hours advance notice in writing to the
District requesting that the construction staking be inspected. Working operations may
be suspended by the District, without liability to District, for such brief and reasonable
time, as may be required, for the giving of lines and grades, and the taking of
measurements.

The Developer shall not proceed with construction until such time as the construction
staking has been completed and inspected by District.

Any restaking, for whatever reason, as well as additional staking which the District may
desire, will be performed promptly by Developer. The District may, but is not required,
to evaluate the effectiveness of survey controls and require it to be strengthened at
Developer’s expense if it is found to be in adequate in District’s sole judgment. All
control staking shall remain in place throughout the duration of the project. Any control
staking that is moved or disturbed shall be reinstalled prior to completion of the work.

In the event of questions or discrepancies in survey control points, the Developer’s
engineer shall evaluate the control points and require substantiation when it determines
necessary. If District consents, District’s engineer may perform the staking at
Developer’s request and cost. The District’s engineer may review all survey and staking
work performed by Developer’s surveyor.

All stakes, benchmarks, and reference points shall be carefully preserved by the
Developer. In the case of their destruction by the Developer or Developer’s Contractor
or any of his employees, such stakes and marks will be replaced at the Developer’s
expense.

Prior to acceptance of the work, District may, at Developer’s expense, use a locating
device to inspect the alignments and locations of all pipe and other facilities installed by
Developer. Upon written request from Developer, the District may, in writing, relieve
Developer from performing such portions of the foregoing requirements relating to
staking which District deems burdensome and unnecessary.

ACCESS

The District at all times shall have access to the Work and to the locations where the

Work is in preparation. The Developer at all times shall maintain proper facilities for
such access. Where applicable, the Developer shall also provide proper facilities for

access to all Work sites for inspections by representatives of Federal, State, and local

regulatory agencies.

King County Water District No. 54 7
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UTILITY TRENCH EXCAVATION

Clearing and grubbing where required shall be performed within the easement or public
right-of-way as permitted by the District and/or governing agencies. Debris resulting
from the clearing and grubbing shall be disposed of by the Developer in accordance with
the terms of all applicable permits.

Trenches shall be excavated to the line and depth designated by the District to provide a
minimum of 36 inches of cover over a water pipe. Except for unusual circumstances
where approved by the District, the trench sides shall be excavated vertically and the
trench width shall be excavated only to such widths as are necessary for adequate
working space and in compliance with all safety requirements of the prevailing agencies.
The trench shall be kept free from water until joining is complete. Surface water shall be
diverted so as not to enter the trench. The Developer shall maintain sufficient pumping
equipment on the job to ensure that these provisions are carried out.

The Developer shall perform all excavation of every description and whatever substance
encountered and boulders, rocks, roots and other obstructions shall be entirely removed
or cut out to the width of the trench and to a depth 6 inches below storm line grade.
Where materials are removed from below the pipeline grade, the trench shall be
backfilled to grade with material satisfactory to the District and thoroughly compacted.

Trenching and shoring operations shall not proceed more than 100 feet in advance of pipe
laying without specific written approval of the District, and shall be in conformance with
Washington Industrial Safety and Health Administration (WISHA) and Office of Safety
and Health Administration (OSHA) Safety Standard.

BACKFILLING

The bedding course shall be completed in such a manner that the pipe will have bearing
along the entire length of the barrel. The bell holes shall be excavated with hand tools to
sufficient size to facilitate the construction of pipe joints.

Backfilling and surface restoration shall closely follow installation of pipe so that not
more than 100 feet is left exposed during construction hours without approval of the
District and the permitting Agency. Selected material shall be placed and compacted
around and under the utility pipe by hand tools. Special precautions should be provided
to protect the pipe to a point 12 inches above the crown of the pipe. Backfill shall be
compacted to 95 percent of the maximum density. The Developer shall have the backfill
material tested for gradation and compaction by a certified soil laboratory in accordance
with District and City requirements.

At a minimum the upper 6 inches of the trenches within rights-of-way shall be completed

with Crushed Surfacing Base Course (1-1/4 inch minus) below the asphalt. The backfill
and compaction shall be done to the satisfaction of the agency having jurisdiction. The

8 King County Water District NO. 54
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City of Des Moines trench and subgrade backfill, and compaction requirements shall
apply.

At a minimum, trench sections longitudinal to the roadway shall be completed with Bank
Run Gravel for Trench Backfill or suitable excavated material as determined by the
District. Trench sections crossing existing roadways shall be backfilled and compacted
with 100 percent Crushed Surfacing Base Course. The District may require CDF backfill
for utility trenches crossing under roads based upon localized conditions and traffic
loading. All excess material shall be loaded and hauled to waste.

Road restoration shall be per requirements of the governing agency. Developer shall
become familiar with all City, County, State and District conditions of required permits,
and shall adhere to all conditions and requirements.

INSPECTION

The District shall exercise full right of inspection of all excavating, construction, and pipe
laying, backfilling, etc. The District shall be notified two working days prior to
commencing any work in the right-of-way or public easements. The District is
authorized to and may issue immediate Stop Work Orders in the event of noncompliance
with this chapter and/or any of the terms and provisions of the permit or permits issued
here under.

Timely notification by the Developer or Contractor is essential for the District to verify
through inspection that the work meets the standard. Failure to notify in a timely manner
may oblige the District to arrange appropriate sampling and testing after-the-fact, with
certification, by a professional engineer. Costs of such testing and certification shall be
borne by the developer. At the time that such action is directed by the District Water
Superintendent, he may prohibit or limit further work on the development until all
directed tests have been completed and corrections made to the satisfaction of the
Engineer.

Inspection and test of work and materials shall be in accordance with District and other
regulatory requirements and standards, and shall be strictly for the benefit of the District.
No approvals, comments or suggestions issued by the District shall be construed to
relieve the Developer of any obligations under the Contract. All construction shall be
subject to full time inspection at the sole discretion of the District and other regulatory
agencies at the sole cost of Developer.

King County Water District No. 54 9
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The following scheduled inspections and tests shall be conducted by the District or
designee:

o Start of construction inspection.

o Scheduled inspections during the course of the work.

o Bacteriological Testing (Note: The District’s representative shall collect
bacteriological samples after the extension has passed all pressure tests.)

o Final inspection.

. End of Warranty Period inspection (to be conducted at least two weeks

prior to expiration of Warranty Period).

Inspection of all water works and associated trenching and backfill will be done by the
District. Unless otherwise instructed by the District, construction events which require
monitoring or inspection, are identified as follows:

. Clearing and Temporary Erosion/Sedimentation Control. One working
days’ notice prior to initial site work.

o Utility Installation. One working days’ notice prior to trenching, water
utility installation and backfill.

. Crushed Surfacing Placement. One working days’ notice to check
placement and compaction of crushed surfacing base course and top
course.

. Paving. Three working days’ notice in advance of paving with asphalt or

Portland cement concrete.

The Developer shall give the District timely notice when the state of the Work is such
that a scheduled inspection and test can be conducted. When the inspection and test is to
be conducted by authorities other than the District, the Developer shall coordinate all
inspection arrangements through the District.

The Developer shall furnish such samples, testing, and labor as may be required for the
District to make a thorough inspection and examination of materials to be used in the
Work. Failure on the part of the District to condemn or reject inferior material or work
shall not be construed to be acceptance of the materials or the work.

The District shall have the right to reject materials and workmanship which are defective,
or to require their correction. Rejected workmanship shall be promptly corrected, and
rejected materials shall be removed from the premises.

Should it be necessary for the District, prior to final acceptance of the work, to make an
inspection or reinspection of Work already completed by removing or tearing out any
portion thereof, the Developer shall on request, promptly furnish all necessary facilities,
labor and materials to do so.

10 King County Water District NO. 54
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The Developer is responsible for all costs of inspection and testing for District to
determine that the installation of the Extension is performed in accordance with all
District standards and requirements.

Other scheduled inspections and tests may be required to comply with District standards,
laws, or ordinances. Some inspections and tests may be conducted by a person or firm
designated by the District who has special expertise in the kind of work to be inspected.

Prior to final approval of construction, a visual inspection of the job site will be made by
the District. Restoration of the area shall be complete with all improvements being
restored to their original or superior condition.

WATER MAIN INSTALLATION

Pipe and fittings shall be loaded and unloaded using hoists and slings in a manner to
avoid shock or damage, and under no circumstances shall they be dropped, skidded, or
rolled against other pipe. Damaged pipe shall be rejected, and the Developer shall
immediately place damaged pipe apart from the undamaged and shall remove the
damaged pipe from the site within 24 hours. All water pipe shall be delivered to the site
with both ends capped. The caps shall remain securely on the pipe until it is installed,
except as noted below.

Pipe shall be stacked in such a manner as to prevent damage to the pipe, to prevent dirt
and debris from entering the pipe, and to prevent any movement of the pipe. The bottom
tiers of the stack shall be kept off the ground on timbers, rails, or other similar supports.

The pipe and fittings shall be inspected for defects before installation. All lumps, blisters
and excess coal tar coating shall be removed from the bell and spigot end of each pipe,
and the outside of the spigot and the inside of the bell shall be wire-brushed and wiped
clean and dry, and free from oil and grease before the pipe is laid.

Every precaution shall be taken to prevent foreign material from entering the pipe while it
is being offloaded, stored and installed in place. After placing a length of pipe in the
trench, the spigot end shall be centered in the bell and the pipe forced home and brought
to correct line and grade. The pipe shall be secured in place with select backfill tamped
under it. Precaution shall be taken to prevent dirt from entering the joint space. At times
when pipe laying is not in progress, the open end(s) of pipe shall be closed by a
watertight plug. If water is in the trench when work resumes, the seal shall remain in
place until the trench is pumped completely dry. No pipe shall be laid in water or when
trench conditions are unsuitable.

Cut in connections shall not be made on Fridays, weekends, holidays, or the day before

holidays. All tapping sleeves and tapping valves shall be pressure tested prior to making
connection to existing mains.

King County Water District No. 54 11
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The cutting of pipe for inserting fittings or closure pieces shall be done in a neat and
workmanlike manner, without damage to the pipe or cement lining, and so as to leave a
smooth end at right angles to the axis of the pipe. When pipe lengths are cut, the outer
edge shall be beveled to prevent damage to the gasket during jointing of pipes.

Pipe shall be laid with bell ends facing in the direction of the laying, unless directed
otherwise by the District. Wherever it is necessary to deflect pipe from a straight line, the
amount of deflection allowed shall not exceed pipe manufacturer’s recommendations.

For connection of mechanical joints, the socket, plain end of each pipe and gasket shall
be cleaned of dirt before jointing, and shall be jointed according to manufacturer’s
directions. Bolts shall be tightened alternately at top, bottom and sides, so pressure on
gasket is even.

For connection of push-on joints, the jointing shall be done according to manufacturer’s
recommendations, with special care used in cleaning gasket seat to prevent any dirt or
sand from getting between the gasket and pipe. Lubricant to be used on the gasket shall
be non-toxic and free from contamination. When a pipe length is cut, the outer edge of
the cut shall be beveled with a file to prevent injury to the gasket during jointing.

Valves, fittings, plugs and caps shall be set and jointed to pipe in the manner per
manufacturers recommendations. All dead ends on new mains shall be closed with dead
end M.J. caps.

Fittings shall be “blocked” with poured-in-place concrete, with a firm minimum bearing
against an undisturbed earth wall. Timber blocking will not be permitted. Thrust blocks
shall be poured as soon as possible after setting the fittings in place to allow the concrete
to “set” before applying the pressure test. The concrete thrust blocks shall be in place
before beginning the pressure test. Anchor blocks shall be allowed to set sufficiently to
develop the necessary bond strength between the reinforcing rods and the concrete anchor
before beginning the pressure test.

The Developer shall notify the District and obtain approval from the District prior to any
water shut-off or turn-on, affecting the water system, a minimum of 48 hours in advance.

WATER PIPE TESTING AND DISINFECTING

All pipelines shall be tested and disinfected prior to acceptance of work. A water hydrant
meter shall be required and procured from the District for all water utilized for flushing
pipelines. All pumps, gauges, plugs, saddles, corporation stops, miscellaneous hose and
piping, and measuring equipment necessary for performing the test shall be furnished,
installed and operated by the Developer. Feed for the pump shall be from a graduated
container, so that the actual amount of “makeup” water can be measured periodically
during the test period.
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The pipeline shall be backfilled sufficiently to prevent movement of the pipe under
pressure. All thrust blocks shall be in place and time allowed for the concrete to cure
before testing. Where permanent blocking is not required, the Developer shall furnish
and install temporary blocking.

Either calcium hypochlorite granules shall be added to each section of new water main,
or liquid chlorine solution may be added when filing the pipe, to achieve a free chlorine
concentration of 50 mg/L or more. If calcium granules are used, granules shall be added
to each pipe spool as it is installed. The chlorine granules shall be added in the
proportions indicated in the table below (see Standard Specifications,

Section 7-09.3(24)D).

Calcium Hypochlorite (65 Percent Chlorine) Addition Per 100 Feet of Pipe

Pipe Diam. Quantity
(Inches) Grams | Ounces
4 0.67 0.02
6 1.52 0.05
8 2.70 0.09
10 4.22 0.15
12 6.07 0.21

All closure fittings shall be swabbed with a 5 percent chlorine solution of chlorine
immediately prior to installation per AWWA Standard C651.

All of the new piping, valves and blocking shall have been installed, disinfected and
tested up to the point of cutting into existing lines before the crossover is made. The
crossover to the existing system shall be in full readiness, including the cut and sized
specials. Forty-eight-hour notice shall be given the District in advance of the planned
“cut-ins.”

As soon as pipe is secured against movement under pressure, it may be filled with water.
New water mains are only filled using an approved backflow prevention assembly. If
chlorine granules are used the water main is filled from the lower elevation end, so that as
the water main is filled the chlorine is contacted and dissolved and the chlorine is spread
relatively uniformly through the length of the new water main.

The chlorinated water shall remain in contact with the new system for a minimum of
24-hours. After 24-hours, water may be added to the water main for the purposes of
pressure testing. Pressure testing must also include testing against valves.

After the pipe is filled and all air expelled, it shall be pumped to a test pressure of 150 psi
in excess of the working pressure, and not less than 225 psi, and this pressure shall be
maintained for a period of not less than 30 minutes to ensure the integrity of the thrust
and anchor blocks. The Developer is cautioned regarding pressure limitations on
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butterfly valves. All tests shall be made with the hydrant auxiliary gate valves open and
pressure against the hydrant valve. Hydrostatic tests shall be performed on every
complete section of water main between two valves, and each valve shall withstand the
same test pressure as the pipe with no pressure active in the section of pipe beyond the
closed valve.

In addition to the hydrostatic pressure test, a leakage test shall be conducted on the
pipeline. The leakage test shall be conducted at 150 psi for a period of not less than
60 minutes. The quantity of water lost from the main shall not exceed the number of
gallons per hour determined by the formula:

L=sD®)”’
266,600
in which

L = Allowable leakage, gallons/hour

N = Length of pipeline tested

D = Nominal diameter of the pipe in inches

P = Average test pressure during the leakage test, psi

The water main shall be pumped to the requisite pressure and allowing the water main to
sit for 15 minutes. After 15 minutes have passed the amount of makeup water to pump
the system back to the requisite is measured.

Defective materials or workmanship, discovered as a result of the tests, shall be replaced
by the Developer at the Developer’s expense. Whenever it is necessary to replace
defective material or correct the workmanship, the tests shall be rerun at the Developer’s
expense until a satisfactory test is obtained.

If the pressure test fails and retesting of the water main is required, the Developer shall
flush the water main with a water chlorine bleach solution (1 gallon of 5 percent bleach to
1,000 gallons of water). The volume of new water pumped into and through the water
main shall be a minimum of three times the pipe volume.

After successful pressure testing, and additional chlorine contact if necessary, the water
main shall be thoroughly flushed to remove all super chlorinated water from the new
water main. A minimum of five pipe volumes shall be a minimum of flushed out of the
water main. After flushing, samples are collected for bacteriological analysis.

In all disinfection processes, the Developer shall take particular care in flushing and
wasting the chlorinated water from the mains to assure that the flushed and chlorinated
water does no physical or environmental damage to property, streams, storm sewers or
any waterways. Complete removal of chlorine from the water used for testing and
flushing is required.
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District employees only will be allowed to operate existing and new tie-in valves. The
Developer’s forces are expressly forbidden to operate any valve on any section of line,
which has been accepted by the District.

All of the new piping, valves and blocking shall have been installed, disinfected and
tested up to the point of cutting into existing lines before the crossover is made. The
crossover to the existing system shall be in full readiness, including the cut and sized
specials. Forty-eight-hour notice shall be given the District in advance of the planned
“cut-ins.”

BACKFLOW PREVENTION AND SPRINKLER SYSTEMS

All water systems connected to the public water system shall have backflow prevention
as required by WAC 248-54-285.

All fire sprinkler systems as mandated/proposed/or required by the local fire marshal
and/or District Ordinance that have a fire department connection shall have backflow
prevention as required by WAC 248-54-285.

Building sprinkler systems may be required based on Building Codes/Fire Marshall
requirements.

CONNECTION TO SYSTEM

Physical connection of the Extension to the District’s water system shall not be made
until:

a. Satisfactory water quality and pressure tests of the Extension have been
made.

b. The Developer has applied in writing to the District for permission to
make the connection not less than 4 working days prior to the time
requested.

C. All work to date conforms to the terms of this Agreement.

d. The Developer has received written approval from the District.

e. The connection must be made in the presence of the District.

Notwithstanding the foregoing, District may shut the valve at the
connection point of the Extension and withhold the flow of water to the
property until final acceptance of the Extension is granted by District.

f. No connection shall be made on Fridays.
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WATER QUALITY

It shall be the Developer’s responsibility to maintain acceptable water quality
standards within the Extension throughout the term of the Agreement. This may be
done in one of two ways:

a. An adequate number of connections to the Extension are in service to
ensure water system turnover; or

b. A mutually agreed upon flushing program is in place to ensure water
system turnover in which case the following shall apply:

1) All flushing water must be metered.

2 All flushed water must be disposed of using accepted best
management practices.

3) Flushing shall be done by Developer’s staff with prior notification
to the District.

SERVICE CONNECTIONS

Water meter services and meter boxes shall be within road right-of-way or easements. A
water meters and water meter boxes shall be set to final grade and all adjustments shall be
made prior to final pressure testing of the system. Service inlet shall be centered at inlet
end of box and faced toward outlet end of box parallel with long sides.

All meters shall be installed by the District, and the Developer shall pay the current meter
installation charge.

All new buildings and residences with a static water pressure of greater than 80 psi, shall
include in their water service a suitable pressure reducing valve to protect the plumbing
from excessive pressures. The service PRV shall be located downstream of the meter and
shall be privately owned.

Individual services to each property shall be installed and connected to the new water
mains. New services from existing mains will be installed by the District. The
Developer shall be responsible for permitting, traffic control, excavation to expose main,
shoring to protect District employees, backfilling trench, and completion of all
restoration.

Upon completion of the installation of the water main (before testing and disinfection)
services shall be installed by connecting to the water main and extending the service line
to the property line as shown on the Standard Details or approved equal. Larger service
lines shall be of the type and style as designated in the approved Plans.
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All single family residential shall be provided with a meter setter including a check valve.
All services other than single family residential shall be provided with Washington State-
approved backflow prevention located immediately behind and on the property side of
the water service box. Irrigation, residential single-family fire meters, duplex, and
multi-family residential connections shall require double check valve assemblies
(DCVA). All other connections shall require reduced pressure backflow assemblies
(RPBA). Commercial fire sprinkler system, if unmetered shall require reduced pressure
detector assemblies (RPDA).

All irrigation using chemical feed, or water features, including decorative ponds, pools
and fountains requiring make-up water shall be protected from backflow into the public
water supply by a minimum of an approved air-gap to be located at the fill point of the
pond or water feature. This “air-gap” shall be inspected by the District prior to filling. In
all instances, the water supply used for filling purposes shall be protected by a double
check valve assembly (DCVA) installed behind the meter for new construction or
retrofitted as close as practical on modified systems.

Service lines between the main and the property line shall be placed at a trench depth
sufficient to maintain a 3'-0" cover over the top of the service line for its full length,
taking into consideration the final finished grade of the proposed street and the final
finished grade of any storm ditches.

Upon completion of each service line as indicated herein, the Developer shall flush the
service line to remove the debris that may interfere with the future meter installation, and
further verify that the service line has full pressure and flow to the meter box.

RECORD DRAWINGS

The Developer who installs systems which will be deeded to the District, shall submit
record drawings to the District within 14 calendar days after completion of the work.
Record drawings shall on 22" x 34" bond paper and shall be stamped, signed and dated
by an engineer currently licensed in the State of Washington. A Washington State
Department of Health Construction Completion Report shall be completed by an engineer
currently licensed in the State of Washington. Drawings shall show locations of all
facilities and appurtenances to within 0.5 feet of actual location.

In the event that the Developer or his/her representatives does not have qualified
personnel to furnish the record drawings required by this section, he shall advise the
District in order that necessary field measurement may be taken during construction for
the preparation of record drawings. All costs of such field inspection and measurement,
to include the preparation of the record drawings, shall be at the sole expense of the
Developer.
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ACCEPTANCE OF IMPROVEMENTS

The District shall not accept developer constructed improvements incrementally. All
aspects of the water system improvements must be complete, clean, inspected, and
as-built drawings submitted in AutoCAD, PDF and hard copy form, prior to District
acceptance of improvements, release of performance sureties and operation of the new
system. Prior to acceptance, all improvements shall be in good working order and shall
have passed all testing requirements. All dedications, easements, or other legal
documentation shall be complete and recorded prior to final acceptance of the project
improvements.

FINISHING AND CLEANUP

Before acceptance of the water system construction all other work on the project that may
impact the water system, such as backfilling, paving and utility trenching must be
completed.

Where all or portions of the utility is in undeveloped areas, the entire area which has been
disturbed by the construction shall be shaped so that upon completion the area will
present a uniform appearance, blending into the contour of the adjacent properties. All
other requirements outlined previously shall be met.

Castings for valves, vaults and other water installations, which have been covered with
the asphalt material, shall be cleaned to the satisfaction of the District.

MATERIALS
SUBMITTALS

The Developer shall obtain approval of materials to be used from the District prior to
commencement of construction work. The Developer shall submit cut sheets and other
information as appropriate for the proposed materials, for approval by the District prior to
installation.

WATER MAINS AND FITTINGS

All materials shall be new and undamaged. Water mains to be installed unless otherwise
approved (or required) in writing by the District Engineer shall be cement lined ductile
iron pipe for all sizes.

All pipe shall be delivered to the site with pipe plugs securely in place in the pipe. The
plugs shall remain in place until the pipe is in the trench and is ready to be installed.
Only the plugs at the end of the pipes being jointed shall be removed. The plug at the far
end of the pipe shall remain in place until the next joint is made.
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The ductile iron pipe shall conform to ANSI/AWWA C151/A21.51-91 Standards, and
current amendments thereto, except the ductile iron pipe shall be thickness Class 52 for
4-inch through 14-inch-diameter pipe (except for 6-inch hydrant spools which shall be
Cl. 53) and Class 50 for 16 inch and larger. Grade of iron shall be a minimum of 60-42-
10. The pipe shall be cement lined to a minimum thickness of 1/16 inch, and the exterior
shall be coated with an asphaltic coating. Each length shall be plainly marked with the
manufacturer’s identification, year case, thickness, class of pipe and weight.

Type of joint shall be mechanical joint or push-on type, employing a single gasket, such
as “Tyton,” except where otherwise calling for flanged ends. Bolts furnished for
mechanical joint pipe and fittings shall be high strength ductile iron, with a minimum
tensile strength of 50,000 psi.

Restrained joint pipe, where shown on the Plans shall be push-on joint pipe with “Fast
Tight” gaskets as furnished by U.S. Pipe or equal for 12-inch diameter and smaller pipe
and “TR FLEX” as furnished by U.S. Pipe or equal for 16-inch and 24-inch diameter
pipes. The restrained joint pipe shall meet all other requirements of the non-restrained

pipe.

All pipe shall be jointed by the manufacturer’s standard coupling, be all of one
manufacturer, be carefully installed in complete compliance with the manufacturer’s
recommendations.

Joints shall be “made up” in accordance with the manufacturer’s recommendations.
Standard joint materials, including rubber ring gaskets, shall be furnished with the pipe.
Material shall be suitable for the specified pipe size and pressures.

All fittings shall be short-bodied, ductile iron complying with applicable ANSI/AWWA
C110 or C153 Standards for 350 psi pressure rating for mechanical joint fittings and
250 psi pressure rating for flanged fittings. All fittings shall be cement lined and either
mechanical joint or flanged, as indicated on the Plans.

Fittings in areas shown on the Plans for restrained joints shall be mechanical joint fittings
with a mechanical joint restraint device. The mechanical joint restraint device shall have
a working pressure of at least 250 psi with a minimum safety factor of 2:1 and shall be
EBAA Iron, Inc., MEGALUG, Star Pipe Products, or approved equal.

All couplings shall be ductile iron mechanical joint sleeves.

VALVES

All valves 14 inch and larger shall generally be furnished and installed as butterfly

valves. All valves 12 inch and smaller shall generally be furnished and installed as
resilient seat gate valves.
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The valves shall be set with stems vertical. The axis of the valve box shall be common
with the axis projected off the valve stem. The tops of the adjustable valve boxes shall be
set to the existing or established grade, whichever is applicable.

All valves with operating nuts located more than 4'-0" below finished grade shall be
equipped with extension stems to bring the operating nut to within 18 inches of the
finished grade.

At the top of the extension stem, there shall be a 2-inch standard operating nut, complete
with a centering flange that closely fits the 5-inch pipe encasement of the extension stem.
The valve box shall be set in a telescoping fashion around the 5-inch pipe cut to the
correct length to allow future adjustment up or down.

Each valve shall be provided with an adjustable two-piece cast iron valve box of 5-inches
minimum inside diameter. Valve boxes shall have a top section with an 18-inch
minimum length. The valve boxes and covers shall be Olympic Foundry No. 940 or
equal.

Valves located in easements or outside of paved areas shall have concrete collars with a
minimum size of 2'-0" diameter by 4-inches thick.

Resilient-Seated Gate Valves

The gate valves shall be ductile iron body valves, iron disk completely encapsulated with
polyurethane rubber and bronze, non-rising stem with “O” ring seals conforming to
AWWA C509 or C515. The valves shall open counter-clockwise and be furnished with
2-inch square operating nuts except valves in vaults shall be furnished with handwheels.
All surfaces, interior and exterior shall be fusion bonded epoxy coated, acceptable for
potable water.

For applications with working pressure above 175 psi, a valve rated as 250 psi or higher
shall be used.

Valves shall be Mueller A-2360 Series, M&H 515 Series, or approved equal.
Butterfly Valves

Butterfly valves shall be ductile iron body of the tight closing rubber seat type with
rubber seat either bonded to the body or mechanically retained in the body with no
fasteners or retaining hardware in the flowstream. The valves shall meet the full
requirements of AWWA C504, Class 150B except the valves shall be able to withstand
200 psi differential pressure without leakage. The valves may have rubber seats
mechanically affixed to the valve vane. Where threaded fasteners are used, the fasteners
shall be retained with a locking wire or equivalent provision to prevent loosening.
Rubber seats attached to the valve vane shall be equipped with stainless steel seat ring
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integral with the body, and the body internal surfaces shall be epoxy coated to prevent
tuberculations buildup, which might damage the disc-mounted rubber seat.

No metal-to-metal sealing surfaces shall be permitted. The valves shall be bubble-tight at
rated pressures with flow in either direction, and shall be satisfactory for applications
involving valve

operations after long periods of inactivity. Valve discs shall rotate 90 degrees from the
full open position to the tight shut position.

Butterfly valves shall be Henry Pratt Company “Groundhog, ” M&H, or Mueller
“Lineseal 171.”

Tapping Sleeves and Tapping Valves

The tapping sleeves shall be rated for a working pressure of 250 psi minimum and
furnished complete with joint accessories. Tapping sleeves shall be constructed in two
sections for ease of installation and shall be assembled around the main without
interrupting service.

Mechanical joint style sleeves shall be ductile iron and comply with AWWA C110.
Ductile iron mechanical joint style sleeves are required for all size-on-size connections.
Mechanical joint sleeves shall be cast by Clow, Dresser, Mueller, Tyler, U.S. Pipe or
approved equal.

Fabricated steel style sleeves shall be fusion bonded epoxy-coated, acceptable for potable
water. Fabricated steel style sleeves will not be allowed for size-on-size connections.

Tapping valves shall be provided with a standard mechanical joint outlet for use with
ductile iron pipe and shall have oversized seat rings to permit entry of the tapping
machine cutters. In all other respects, the tapping valves shall conform to the resilient
seat gate valves herein specified with regards to operation and materials.

The tapping sleeve and valve shall be tested to 100 psi (air) prior to tapping the main.

The installation contractor for the tapping sleeves and valves shall be approved by the
District.

Valves shall be offloaded and stored in a manner similar to pipe to prevent damage and to
prevent dirt and debris from entering the valve.

VALVE MARKERS

Water valve marker posts shall be concrete for each valve outside of asphalt.
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Markers shall be placed at the edge of the right-of-way opposite the valve and set so as to
leave 2'-0" of the post exposed above grade. The distance in feet and inches to the valve
shall be clearly stenciled on the side facing the valve in black numerals 2 inches in
height.

PRESSURE REDUCING AND RELIEF VALVES

When water main pressure exceeds 100 psi, an approved pressure reducing valve with an
approved pressure relief device shall be installed to reduce the pressure to 60 psi or
lower. Pressure reducing valve stations shall generally consist of a large and a small
valve for high flow and low flow periods. Pressure reducing valve stations shall be
approved by the District on a case by case basis.

If the static pressure in the water main at the service line connection exceeds 80 psi a
service PRV shall be installed on the property side of the water meter.

FIRE HYDRANTS

All fire hydrants shall be approved by the National Board of Fire Underwriters and
conform to AWWA Specification C502, break-away type, in which the valve will remain
closed if the barrel is broken. The hydrant barrel shall have a diameter of not less than
8-1/2 inches, and the valve diameter shall be not less than 5-1/4 inches. Each hydrant
shall be equipped with two 2-1/2-inch hose ports (National Standard Thread), and one
4-1/2-inch pumper connection (National Standard Thread), with permanent 5-inch Storz
hydrant adaptor and Storz blind cap installed on each pumper port. Each hydrant shall be
equipped with a suitable positive acting drain valve and 1-1/4-inch pentagonal operating
nut (counter-clockwise opening). A blue pavement marker shall be furnished and
installed in the pavement in front of each hydrant.

The holding spools between the gate valve and fire hydrant shall be made from 6-inch
Class 53 ductile iron pipe, 0.34-inch wall thickness. The hydrant and gate valve shall be
anchored in place using holding spools and mechanical joint restraint device. Holding
spools with length in excess of 17 feet shall be supplied with an M. J. sleeve and
mechanical joint restraint device.

The fire hydrants shall be painted per the Standard Details.
Between the time that the fire hydrant is installed and the completed facility is placed in

operation, the fire hydrant shall at all times be wrapped in burlap, or covered in some
other suitable manner to clearly indicate that the fire hydrant is not in service.

22 King County Water District NO. 54

March 2019 Water System Design and Construction Standards



ATTACHMENT A
Gray & Osborne, Inc., Consulting Engineers

BLOWOFFS AND AIR RELIEF ASSEMBLIES

Two-inch or 4-inch blowoff assemblies shall be installed at the terminus of all dead-end
water mains. Blowoffs utilized by the Developer for flushing the water main shall be
sufficient size to obtain 3 feet per second velocity in the main. Temporary blowoffs shall
be removed and replaced with a suitably sized watertight brass plug.

Two-inch air and vacuum release valves shall be installed at principal high points in the
system.

The installation of these items shall include connection piping, gate valve, valve box, and
all accessories. Valve markers shall be optional with District.
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Agreement No.

DEVELOPER EXTENSION AGREEMENT

THIS AGREEMENT, entered into in duplicate between the WATER DISTRICT NO. 54, King County,
a municipal corporation of the State of Washington, hereinafter referred to as the "District" and
, hereinafter referred to as "Developer".

WITNESSETH:

WHEREAS, the District operates and maintains a water distribution system within its boundaries
which can serve property of Developer, and

WHEREAS, Developer desires to construct certain water mains and appurtenances at its own cost
to serve Developer's property, for delivery to and operation by the District,

NOW, THEREFORE, IT IS HEREBY AGREED that:

1. The land for which domestic water service is requested and to which this Agreement
applies, is realty in King County, Washington, legally described in Exhibit "A", attached hereto and by this
reference incorporated herein. By executing this Agreement, Developer represents and warrants that it
is the owner of record of the above-described property. If such representation of ownership is invalid,
this Agreement shall be void. Developer agrees that the District may require Developer to furnish a title
report for the property at Developer's expense.

2. All legal descriptions shall be furnished by the Developer and shall be stamped and signed
by a professional engineer or professional land surveyor licensed in the State of Washington. Each
description shall be accompanied by a drawing which graphically depicts the legal description.

3. The Developer has paid the required deposit as set forth in Resolution No. 1999-8, or any
subsequent amendment thereto. Said deposit shall be held against actual expenses, including all
bacteriological testing and sampling. The District shall determine, on a regular basis, its actual costs
associated with the project and shall submit to Developer, if and at such time as its expenses exceed the
deposit herein, an invoice to repay the District for actual costs in excess of the amount previously collected
will be provided by the District. Payment shall be due upon receipt of said invoice. Prior to project
acceptance, the District shall estimate its expenses through the one-year maintenance guarantee period
and shall issue an invoice to cover such anticipated expenditures, including contingency in the amount of
$500.00. Payment of said invoice shall be a condition of final project acceptance. In the event that the
deposit exceeds the District's actual expenses, the District shall issue to the Developer, at project closing,
a refund of such unused amounts.
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4, In the event this Agreement is not executed and returned, along with the above-
referenced charges, within six (6) months from the date of transmittal of same to the Developer, which
date of transmittal is , the Agreement shall be void and a new Developer

Extension Application, along with application fee, will be required.

5. In the event work and construction described herein is not commenced within six (6)
months from the date plans and specifications have been approved, this Agreement shall be void and of
no force or effect whatsoever. In the event that work has commenced within the time period specified
herein, construction shall be completed on or before . If construction is not

completed by such date, this Agreement shall be void and of no force or effect whatsoever.

6. It is agreed by the parties that time is of the essence in all matters relating to the
performance of this Agreement.

7. The District's consulting engineers shall review final plans and specifications for water
main construction to be performed by the Developer under this Agreement. If preliminary plans are not
deemed acceptable by the District, Developer shall be obligated to revise the plans and specifications in
accordance with design standards deemed acceptable by the District. After Developer has been notified
in writing by the District that final plans and specifications have been approved, Developer and
Developer's contractor shall meet with District representatives for a preconstruction conference before
construction is commenced. The Developer shall submit mylar originals and duplicate reproducible mylar
originals prior to the preconstruction conference.

8. Developer agrees that it shall be responsible for providing to the District accurate and
reliable information concerning the actual location of the facilities constructed. In furtherance of this
obligation, Developer shall procure from its design engineer, , orsuch

other licensed engineer or surveyor that will be consulting on the construction phase of the project, a
written statement, which shall be submitted to the District prior to the preconstruction conference,
warranting and guaranteeing that accurate data will be collected during construction of the facilities to
enable the engineer to submit actual and reliable "as-built" locations to the District. Developer shall cause
such engineer to submit to the District, prior to the plan review and preconstruction conference, a
certificate of insurance and a copy of an endorsement to the engineer's Errors and Omissions policy. The
limits for Errors and Omissions Insurance shall not be less than $1,000,000.00 for each claim;
$1,000,000.00 aggregate. At the conclusion of construction and prior to and as a condition of acceptance,
the engineer shall deliver to the District its certification that it has made periodic field investigations and
measurements during construction and that the "as-built" drawings submitted to the District, which
drawings shall be provided on diskette in AutoCAD format and on original or fixed-line photo mylar, are
accurate and reliable. The District shall have the right to approve any change in the consulting engineer
or surveyor during the project and Developer agrees that the District may refuse any change in the
consulting engineer or surveyor or may condition the same on re-submittal of the warranty of location
described above. No approval of any new engineer or surveyor shall be unreasonably withheld by the
District.
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9. The Developer will make application for 'Right-

of-way Construction Permit'. Developer acknowledges familiarity with the provisions of such Right-of-
way Construction Permit and agrees that it or its contractor's failure to comply with any of the provisions
of the permit shall entitle the District, in addition to the right to enforce any other remedy available to
as the permitting party, to immediately stop all construction

activity on the right-of-way until the violation or violations have been eliminated and corrected to the
satisfaction of the District and the District should not be held liable for any damages, either direct or
indirect, for the delay and expense of such work stoppage. Developer shall procure all other state, county
and city licenses or permits.

10. In the event an easement is required over realty other than realty described in Paragraph
No. 1 herein, such easement, in form acceptable to the District, together with title report or other
sufficient proof of ownership of such realty, shall be delivered to the District prior to the preconstruction
conference. Developer shall be obligated to obtain a written release from any property owner across
whose property construction is performed pursuant to the grant of an easement, sufficient to indicate
that the site restoration on the easement is satisfactory and complete.

11. Prior to the preconstruction conference, Developer shall deliver to the District a
restoration performance bond in the sum of $ , conditioned that Developer will

restore to the satisfaction of the District, and state, county, and city agencies as applicable, all work to be
performed hereunder in public rights-of-way and District easements. Form and contents of bond shall be
determined by the District.

12. Construction shall be performed in accordance with District approved plans and
specifications and only under the supervision of workers or craftsmen experienced in the installation of
water mains and the related work.

13. By execution of this Agreement, the District does not guarantee water service will be
provided to realty described herein. In the event that any District facilities, such as storage tanks, wells,
and water transmission mains, become utilized beyond their design or approved capacity or become
inoperable for any cause, the District reserves the right to refuse any connections which would use such
facility until remedial action has been completed, and the District shall not be liable for any direct or
consequential damages which occur to Developer arising out of such District refusal to connect or time
delay necessary to take remedial action.

14. The Developer and its agents agree to indemnify and hold the District and its consulting
engineers harmless from any and all claims which may be assessed against the District as a result of the
construction or maintenance of the work described in this Agreement prior to acceptance by the District.
The Developer shall maintain in full force and effect during the construction period, the following
insurance:
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a. Commercial General Liability Insurance with bodily injury and property damage limits of
not less than:

$1,000,000.00 Each Occurrence
$2,000,000.00 General Aggregate
$2,000,000.00 Products-Completed Operations Aggregate Limit

b. Business Auto Liability coverage for all owned, non-owned, and hired autos with bodily
injury and property damage limits of not less than:

$1,000,000.00 Each Accident

A certificate of insurance and a copy of an endorsement to the Developer's Commercial General Liability
Insurance policy, showing the District and its consulting engineers as additional insured as respects the
work to be performed under this Agreement, shall be provided prior to the preconstruction conference.
Thirty (30) days written notice shall be given to the District for cancellation or expiration of this insurance.

15. Developer shall notify the District the date work and construction described in this
Agreement will commence, and said notice shall be given not less than 72 hours (not including Saturday,
Sunday, or national holidays) prior to such date. No water facility shall be covered prior to inspection.
After work is commenced, it shall vigorously, consistently, and in a first-class workmanlike manner be
carried to completion. Developer shall maintain at the construction area at all times during construction,
a representative to whom District notices may be given regarding construction. Said representative shall
be designated in writing by the Developer before start of work. Developer may request inspections during
construction upon two (2) days notice to the District.

16. Testing of water facilities shall be performed as required by the District and only after
satisfactory tests have been completed and witnessed by the District's designated agent, will the work be
accepted. Developer agrees that at such time as the District has performed inspection of the water
connections and has delivered itemized punch lists to Developer and/or Developer's contractor, that the
project will be pursued to final completion, including the performance of all necessary site restoration.

17. Upon completion of construction, Developer or contractor shall deliver to the District a
bond in the amount of ten percent (10%) of construction costs or $5,000.00, whichever is greater, that a
reliable contractor will make and pay for repairs necessary within one (1) year from the date of acceptance
of said construction, arising from faulty labor or material. Form of bond is to be approved by attorney for
the District. Developer shall also deliver a Bill of Sale for water mains and appurtenances installed and
constructed pursuant to this Agreement, together with permanent easements for their location in a form
acceptable to the District.
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18. Upon completion of construction, Developer shall submit, for acceptance and approval
of the District, a statement of monies and/or other accounting of monies expended to perform
construction described herein, together with such other engineering records and data as may be required
by the District.

19. In the event Developer requests and the District provides water meters for the realty
described herein, prior to District's acceptance of work, Developer agrees to be solely responsible for any
loss or damage to such water meters or their installation, which occurs prior to said acceptance of work
by the District.

20. Work and construction performed under this Agreement shall not be connected to the
District's water system until all provisions and requirements of this Agreement and District Resolutions,
on the part of the Developer, have been fully complied with.

21. The District and Developer agree that in carrying out the terms of this contract, the
Developer shall be acting as an independent contractor and in no respect shall Developer be deemed an
agent or partner of Water District No. 54.

22. Developer shall not assign this contract without the written consent of the District.

23. The District shall provide water service following the District's acceptance of the water
distribution system for operation and maintenance and upon payment of the connection charges as set
forth and in accordance with District Resolution No. 1999-1. Said connection charges shall consist of the
Capital Facilities Charge (CFC), Meter Installation Charge and any other such charges levied in accordance
with said District Resolution No. 1999-7 or amendments thereto or any other applicable District
Resolution at time service is requested.

24, Partial waiver or waiver by acquiescence by the District of any provision or condition of
this Agreement shall not be a waiver of any other provision or condition of this Agreement.

25. This Agreement shall constitute an easement and servitude upon the property described
herein and shall be binding upon the heirs, assigns and successors in interest to the Developer. This
Agreement shall constitute an equitable lien against property described herein and in the event of
nonperformance by Developer, as stated herein, the District may foreclose said lien in the manner
authorized by law.

26. This writing constitutes the full and only agreement between the parties, there being no
promises, agreements or understandings, written or oral, except as herein set forth, or as hereinafter may
be amended in writing.

27. Upon execution of this Agreement, the parties agree in the event either of them is
required to enforce any provision or provisions of this Agreement against the other, that the prevailing
party shall be entitled, in addition to all other amounts to which it is otherwise entitled by this Agreement,
to its actual attorney's fees and costs, including those incurred on appeal.
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WITNESS our hands and seals.

WATER DISTRICT NO. 54
King County, Washington

By
District Manager
Its
Date
STATE OF WASHINGTON )
) ss:
County of King )

On this day personally appeared before me
(grantor or grantors), to me known to be the individual, or individuals described in and who executed the
within and foregoing instrument, and acknowledged that he/she/they signed the same as his/her/their
free and voluntary act and deed, for the uses and purposes herein mentioned. Given under my hand and
official seal this____ day of 20

Date

(seal)

Notary Public in and fore the state of
Washington, residing at ,

Notary Public

Title
My appointment expires




ATTACHMENT A

STATE OF WASHINGTON )
) ss:
County of King )
On this day of , 20 __, before me personally appeared

, to me known to be the
of the corporation that executed the
within and foregoing instrument, and acknowledged said instrument to be the free and voluntary act and
deed of said corporation, for the uses and purposes therein mentioned, and on oath stated that
he/she/they are authorized to execute said instrument and that the seal affixed is the corporate seal of
said corporation.

Signature of Officer(s):

Date Date

In witness whereof | have hereunto set my hand and affixed my official seal the day and year first above
written.

(seal) Notary Public in and fore the state of
Washington, residing at

Notary Public

Title
My appointment expires
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Return Address:

King County Water District No. 54
922 South 219t Street
Des Moines, WA 98188

KING COUNTY WATER DISTRICT NO. 54
BILL OF SALE
FOR WATER FACILITIES

KNOW ALL MEN BY THESE PRESENTS: That the undersigned party of the first part,
thereafter designated “Vendor” for good and valuable consideration does by these presents
grant, bargain, sell and deliver unto KING COUNTY WATER DISTRICT NO. 54, 922 South 219th Street,
Des Moines, of King County, Washington, party of the second part, hereafter designated as
“Vendee", the following described personal property, to wit:

Mains, for which the cost was $

Service lines for which the cost was $

Hydrants, for which the cost was $

And, that the cost of Engineering was $ , located on the real property
described on Exhibit "A”, attached hereto and incorporated herein by reference.

TO HAVE AND TO HOLD the same unfo the Vendee, its successors and assigns forever.
And the Vendor, jointly and severally, and their respective successors and assigns, covenant and
agree to and with the said property, and has good right and authority to sell the same and that
it will, and does hereby warrant and agree to defend the sale thereof hereby made unto the
Vendee, its successors and assigns, against all and every person or persons whomsoever, lawfully
claiming or to claim the same.

Vendor further guarantees the said facilities are fit for purposes intended, i.e., as for use as a
water distribution system including distribution and supply lines adequate for the service
infended.

IN WITNESS WHEREOF, Vendor has hereunto set their hand this day of , 20

STATE OF WASHINGTON )

County of King )

| certify that | know or have satisfactory evidence that and __
signed this instrument, on oath stated that they are authorized to

execute the instrument and acknowledge it as the and
of to be the free and voluntary

act of such parties for the uses and purposes mentioned in the instrument.

Dated:

Notary Public
Title
My Appointment Expires
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STANDARD DETAILS
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King County Water District No. 54

Standard Details
Revised September 2019
Detail .
Number Title
I-WAT 1” and Smaller Water Service
2-WAT 1 %27 & 2” Water Service
3-MM Meter and Meter Vault Assembly 3” Through 10”
AIR-RLS Air & Vacuum Release Assembly
ANCH-BLO Anchor Block
BLOW-OFF Below Ground 2” Blow-Off Assembly
BLOW-OFF2 Permanent End-Line Blow Off Assembly
CUT-CONN Cut in Connection
DBL-CHCK “Individual” Double Check Assembly
DCD-BPA Double-Check Detector Backflow Prevention Assembly
DUCT-PIP Thrust Restraint for Ductile Iron Pipe
FIRE-HYD Fire Hydrant Installation (Extruded Curb)
FIRE-HYD?2 Fire Hydrant Installation (Curb, Gutter, Sidewalk)
FIRE-HYD3 Fire Hydrant Relocation
FIRE-HYD4 Fire Hydrant Location in Cut or Fill
FIRE-HYDS5 Fire Hydrant Guard Post Installation
FIRELINE Fire Line Connection
PRSD Pressure Reducing Station
RPBA Reduced Pressure Backflow Assembly 34” to 2”
RPBA Reduced Pressure Backflow Assembly 3 and Larger
SSTSRIGIDP Trench Section for Rigid Pipe
TAP-CONN Wet or Hot Tap Connection
THR-BLO Concrete Thrust Block
THR-BLO2 Thrust Block Detail
TYP-UTIL Typical Utility Crossing
WA-MAIN Water Main Depth Requirements
WAT-SAMP Water Sampling Station

WAT-VALV

Water Valve Stem Extension
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NOTE:

SET BOTTOM OF METER BOX AT TOP
OF INLET AND OUTLET OF METER.

METER (BY DISTRICT)

5/8" x 3/4" METER
(BY DISTRICT)

FINISHED GRADE

KING COUNTY WATER DISTRICT No. 54

1" AND SMALLER WATER SERVICE

PAGE 1 OF 2

APPROVED: DWG. NO.
BY DISTRICT DATE 1=WAT
DATE: DRWN: CHKD: SCALE:
4 04/2018 P.G.M. W.W.P. NONE
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LEGEND

@@ QO O®B» OO

PAGE 2 OF 2

ROMAC SADDLE SINGLE STRAP (101NS) FOR PIPE DIAMETERS LESS THAN 8"
OTHERWISE DOUBLE SADDLE STRAP.

1” MIP X CTS COMPRESSION JOINT CORP STOP EQUAL
TO MUELLER 110 OR EQUAL
1" TYPE K COPPER PIPE

INSTALL SERVICE LINE IN 2” PVC GUARD PIPE (SCH—80) WHEN
CROSSING ROADWAY (3’ MINIMUM BEYOND AND BENEATH PAVEMENT SECTION)

1" BRASS TEE FORD T444 SERIES OR EQUAL, IF DOUBLE SERVICE ALLOWED.

WATER SERVICE TO HOUSE

1" VERTICAL IN—HORIZONTAL OUT COPPER SETTER. MUELLER E—05 OR FORD
70—80 SERIES INCLUDING ANGLE BALL VALVE AND CHECK VALVE

METER BOX — FOGTITE NO.1 DRILLED FOR TRPL HOLE FOR TOUCH READ
METERS, H20 LOADING. SET FLUSH WITH FINISHED GRADE.

1" STREET ELL, FORD L66 SERIES OR EQUAL

PROVIDE APPROVED WATERTIGHT PLUG UNTIL CONNECTION TO
PRIVATE SYSTEM IS MADE.

NOTE:
DUAL SERVICE NOT ALLOWED IF STATIC PRESSURE AT METER
LESS THAN 45 PSI

KING COUNTY WATER DISTRICT No. 54

1" AND SMALLER WATER SERVICE

APPROVED: DWG. NO.
BY DISTRICT DATE 1-WAT
DATE: DRWN: CHKD: SCALE:

04/2018 P.G.M. W.W.P. NONE
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S0
——— CAST IRON VALVE
BOX

AY

MIN.ZA

[117 MAXZ

|8”

MUELLER B—20283 BALL
CURB VALVE WITH MUELLER
B—20299 OPERATING NUT
ADAPTOR

2" COPPER PIPE

o R N

BYPASS W/
LOCKING

METER—SUPPLIED
BY DISTRICT

VALVE l
|

H Hil T———

STRAIGHT COUPLING
MUELLER H-—-15428
COMPRESSION X M.I.P.

BRASS NIPPLE (3" LONG)

ROMAC STYLE 306 OR
MUELLER SERIES DR2S
SERVICE SADDLE.

NOTES:

1. COPPER PIPE SHALL BE TYPE L.
2. INDIVIDUAL SERVICES REQUIRED FOR EACH STRUCTURE.

3. METER SETTER MUELLER H-1423 OR FORD 70 SERIES.
WITH LOCKING BYPASS.

4. METER BOX — FOGTITE NO.2 WITH STEEL LID AND DRILLED FOR TRPL
HOLE FOR TOUCH READ. BOX SHALL BE H—20 LOAD RATED

WHERE REQUIRED.

ATTACHMENT A

METER BOX
SEE NOTE 5

BACKFLOW
PREVENTION
DEVICE

2" COPPER PIPE

5. ESMT PROVIDED TO DISTRICT TO AND AROUND METERS LOCATED OUTSIDE R/W.

6. ALL SERVICES SHALL HAVE WASHINGTON STATE APPROVED RPBA FOR BACKFLOW
PREVENTION. CONFIRM LOCATION OF ASSEMBLY WITH DISTRICT. INITIAL AND ANNUAL
TEXTING REQUIRED. MULTIFAMILY ALLOWED TO USE DCVA IN LIEU OF RPBA.

KING COUNTY WATER DISTRICT No. 54

11/2” & 2" WATER SERVICE

APPROVED: DWG. NO.
BY DISTRICT DATE 2—WAT
|DATE: DRWN: CHKD: SCALE:
| o04/2018 P.G.M. W.W.P. NONE
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& ®
sis B2 Sl [ m]amiey|
_lla

@

NON—SHRINK—/A" &

WATER TIGHT GROUT
(ALL WALL

"R |

PENETRATIONS)

o\

I %
5 o\

SUPPORT BY—PASS PIPING TO THE WALL

PLAN

REDUCER, M.J.
SINGLE STRAP SERVICE CLAMP, ROMAC

0
@

101 WITH IPS TAP, OR EQUAL (1 1/2" OR

2" BYPASS, 4—INCH AND LARGER
BYPASS REQUIRES D.I. TEE).

@ FITTINGS AS REQUIRED.

BEND CPLG COPPER TO COPPER
MUELLER H—-15525, OR EQUAL.

BEND CPLG, COPPER TO OUTSIDE I.P.
THREAD MUELLER H—-15530, OR EQUAL.

@ BALL VALVE WITH PADLOCK WING OR
LOCK CAP, FORD B21-444W OR
B21-666 WITH LOCK CAP OR B21-777
WITH LOCK CAP. SIZED TO LINE.

(7) RESILIENT SEAT GATE VALVE, FL X FL
SIZED TO METER.

3" TO 10" SENSUS METER FOR IRRIGATION

SERVICES AND 3” TO 10" COMPOUND
METER IF FOR DOMESTIC SERVICE.

@ D.l. PIPE SPOOL FL X PE LENGTH TO

FL CPLC. ADAPT.

@ PRECAST CONCRETE VAULT, UTILITY
VAULT OR EQUAL, SEE PAGE 2
FOR SIZING AND REQUIREMENTS.

@ MEGA—LUG FOLLOWER INSTALLED ON
INFLOW SIDE OF VAULT WITH CONCRETE
THRUST BLOCK OR SHACKLE TO THRUST
BLOCK TO PREVENT MOVEMENT IF METER

IS REMOVED. (BLOCK NOT SHOWN)

@ DIELECTRIC CPLG. TO BUILDING SERVICE.
SIZE AS REQUIRED.

GALV. STEEL OR ALUMINUM LADDER.
SECURE TO VAULT LID AND FLOOR.
COORDINATE LOCATION FOR ACCESS.

(15) BY-PASS (SIZE BY TABLE BELOW).

4” PVC TO CATCH BASIN OR

DAYLIGHT. WHERE GRAVITY DRAIN IS

NOT FEASIBLE, PROVIDE SUMP, ELECTRICAL
SERVICE AND PUMP WITH DISCHARGE TO
SURFACE DRAIN. PUMP SHALL BE

1/2 HP ZOELLER M-53, WITH CHECK
VALVE ON DISCHARGE LINE.

@ ALL PIPES AND FITTTINGS 4—INCH OR
LARGER SHALL BE DI.,, CL 52.

KING COUNTY WATER DISTRICT No. 54

FIT.
METER [ MAIN—
SIZE | LINE BYPASS | A |B
3" | 4" DL | 2” COPPER[ 9" [4”
3" | 4” pI. | 2” COPPER| g [ 4”
4" 6" DI. 4” DI, 9” 4”
6” |[8" DI | 4" DL 14" 6”
8" [10” DI | 8" DI 16" 6"
NOTES:

SEE PAGE 2 FOR ELEVATION AND NOTES.

METER AND METER VAULT
ASSEMBLY 3" THROUGH 10"

e

PAGE 1 OF 2

APPROVED: DWG. NO.
3—-MM
BY DISTRICT DATE
JDATE: DRWN: CHKD: SCALE:
12/2010 J.S.M. W.W.P. NONE
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LOCKING ACCESS HATCH(ES)
LW PRODUCTS OR EQUAL.
SEE NOTE 3.

PRECAST CONCRETE VAULT
(SEE TABLE)

, , WALL MOUNT SIMPLEX DEDICATED
R L - RECEPTACLE IN A CAST ALUMINUM BOY
NG WITH IN—SERVICE COVER. RECEPTACLE
SHALL BE ORANGE. INCLUDE SIGN
STATING "DEDICATED 120V, 1PH, FOR
SUMP PUMP”.

ELECTRICAL SERVICE FOR SUMP

. (IF REQUIRED) SEE NOTE 5

—

SUMP |F REQUIRED

3” FROM TOP OF VAULT
TO FINISHED GRADE IN
PLANTED AREAS

T\
ANANANANAN

STANDON S-89
OR EQUAL ADJUSTABLE
PIPE SUPPORTS

ELEVATION

SEE DETAIL V—=W16A FOR CALLOUTS

NOTES:

METER| MAIN— | MINIMUM 1/S VAULT DIM. | UTILITY VAULT CO | MIN. HATCH
SIZE | LINE L x W x H |APPROVED MODEL OPENING
3 4" Dl | 8-4" | 4—4" | 3-4" 4484—LA 3 x 6
4" 4" D. | 8-4" | 44" | 3_4" 4484—LA 3 x 6
6 | 6" D. | 10-6" | 5-0" | 6-2" 5106—LA 3 x 6
8" |8 D.|12-0" [ 6-0" | 6'-6" 612—LA 3 x 6
10” 10” DI. 14’_0" 8’—0” 6’—6” 81 4—LA 3’ X 6’

1.

2,

3.

WASHINGTON STATE APPROVED REDUCED PRESSURE BACKFLOW PREVENTOR REQUIRED.
SEE RPBA—2. CONFIRM INSTALLATION WITH DISTRICT. INITIAL AND ANNUAL TEST REQUIRED.

METER SHALL BE INSTALLED SUCH THAT IT CAN BE READ WITHOUT ENTERING VAULT
WITH ACCESS HATCH OPEN.

COORDINATE ORIENTATION OF HATCH(ES) TO PROVIDE CLEAR VERTICAL ACCESS TO
METER ASSEMBLY, AND WITH LADDER LOCATION. VERIFY WITH DISTRICT.

DRAIN DRAIN HATCH(ES) TO VAULT FLOOR WITH PVC PIPE AND FITTINGS.

3/4” (MINIMUM) PVC SCH—40 CONDUIT. WIRING SHALL BE COMPLETELY SEALED 120V,
UNDER GROUND. CONTRACTOR TO SEAL CONDUIT PENETRATION WITH NON-—SHRINK
GROUT. (NOT REQUIRED IF GRAVITY VAULT DRAIN PROVIDED).

ESMT TO BE PROVIDED TO DISTRICT

AROUND METERS LOCATED OUTSIDE
RIGHT—OF —WAY.

SEE PAGE 1 FOR PLAN AND NOTES.

KING COUNTY WATER DISTRICT No. 54

METER AND METER VAULT
ASSEMBLY 3" THROUGH 10"

APPROVED: DWG. NO.
3—MM
; BY DISTRICT DATE
é":ﬁ'é DATE: DRWN: CHKD: SCALE:
PAGE 2 OF 2 ;:l 12/2010 J.S.M. W.W.P. NONE
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4"x4” CONC. MARKER POST PAINTED
WHITE STENCILED DISTANCE AND
DIRECTION TO VALVE

17" x 28" CONC. METER BOX
WITH 3/8" STEEL DIAMOND
PLATE COVER, FOG-TITE
METER SEAL CO. NO.2

CONCRETE COLLAR, SEE
VALVE BOX ADJUSTMENT -

DETAIL 18" )
FINISHED GRADE —\ ‘ \ T |

PAINT YELLOW THAT
PORTION ABOVE GROUND

2" BEEHIVE STRAINER

2" OPEN PATTERN
RETURN BEND

[4

R R R AR AR R AR ) L A ~ __.'j:"'J\A| R R N RRIK
CAST IRON S —27xe0m ELL | 2 GALV: FILTER

“T1 \union— | IRON_PIPE _ FABRIC
VALVE BOX F / E-F ! | SLoPE e \@4L3

2" GATE VALVE

fv. !

BACKFI LL
W/ SAWDUST

1/4 CU. WASHED
ROCK

1 3

2" AR & VACUUM RELEASE
VALVE, "APCO” OR OWNER
APPROVED EQUAL, WITH DRAIN
PORT AND DRAIN VALVE.

MAX. LENGTH)
2" NIPPLE

DOUBLE STRAP SERVICE

CLAMP W/ 2" CORP STOP UNDISTURBED

EARTH
DUCTILE IRON
WATER MAIN
NOTES:
1. GATE VALVE: AWWA RESILIENT 3. TAP MAIN AT SYSTEM HIGH
SEAL, THRD x THRD WITH POINT. LOCATION TO BE
OPERATING NUT APPROVED BY THE DISTRICT

2. ALL PIPING BETWEEN DOUBLE 4. PAINT PORTION ABOVE GROUND
STRAP SADDLE AND INLET SIDE WITH TWO COATS PRESERVATIVE
OF COMBINATION AIR & VAC BRAND No. 43—-616 YELLOW
ASSEMBLY SHALL BE BRASS

KING COUNTY WATER DISTRICT No. 54

AIR & VACUUM RELEASE ASSEMBLY

APPROVED: DWG. NO.
AIR—RLS
v BY DISTRICT DATE
DATE: DRWN: CHKD: SCALE:

10/2019 J.S.M. W.W.P. NONE




TYPE "A” BLOCKING

FOR 11 1/4'-=22 1/2°-30" VERTICAL BENDS

PAINT AS FOR
SHACKLE RODS

ATTACHMENT A

VB 3 D T
=0 L [} 4 -
< Ll o0 — = 8
235|lw |o |22 o | 88| g = ©
3z|% | z b <5|0o 2 TURNBUCKLES >
2,18 |28 |53 3 ?f:ZE THREAD 6"
NE ¥a 28 P 5| 68|65 . N
w=|= Ea [© 3l W_:| = a E o : %
s < |0 g s 2Z| =8|%53z : -_§/—UNDISTURBED
a o 4 axr|laoaoI - X EARTH
300(11 174] 8| 2 | 5/8"| 1.5 » b R
4 22 1/2| 11| 2.2 2.0 %
30 |17 2.6 —— CLASS 5
30011 1/4[ 11| 2.2 | 5/8"] 20 X (1 1/2" CONC.)
6" 22 1/2| 25( 2.9
30 [41] 35 s
30011 1/4[ 16 | 25 | 5/8°| 20
8" 22 1/2| 47| 3.6 TYPE "A” BLOCKING
30 | 70| 41 | 3/4”| 25
25011 1/4] 32| 3.2 5/8"| 2.0
12 22 1/2| 88| 45 | 7/8"[ 3.0
i PAINT AS FOR
30 |192) Si _ SHACKLE RODS
22511 1/4| 70| 41 | 7/8"| 3.0
16” 22 1/2|184| 57  1/8" | 4.0
30 [275] 6.5 1 1/4”
20011 1/4| 91| 45 | 7/8"| 3.0 4 TURNBUCKLE
20” 22 1/2|225| 61 h 1/4" | 4.0 THREAD 6
30 |330]| 6.9 )1 3/8"| 4.5 2
20011 1/4|128 | 5.0 1" 3.5 é
24" 22 1/21320] 6.8 |t 3/8"| 4.5 UNDISTURBED
30 480 7.9 ' 7/8"[ 55 " ;f/_ EARTH
TYPE "B” BLOCKING n . ] i
- * .q- oV
FOR — 45 VERTICAL BENDS . Wk CLASS 5
VB S D L ~F (1 1/2" CONC.)
4" |300| 45 [ 30| 31 | 5/8"| 20
6" 68| 4.1 S
8" 123 | 5.0 o
12" | 250 232| 61 | 3/4"| 2.5 TYPE "B" BLOCKING
16" | 225 478 78 [ 1/8"| 4.0
20" [200 560| 82 [1 1/4
24" 820| 9.4 |1 3/8"| 4.5 ||[KING COUNTY WATER DISTRICT No. 54

THIS TABLE REPRESENTS THE "MINIMUM”
CONSTRUCTION STANDARD. APPROPRIATELY

SIZED ANCHOR BLOCKS BASED

ON EXISTING AND LOCAL
CONDITIONS ARE REQUIRED.

ANCHOR BLOCK

APPROVED: DWG. NO.

BY DISTRICT DATE ANCH-=BLO
<dDATE DRWN: CHKD: SCALE:

12/2010 J.S.M. W.W.P. NONE
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«/\«(./«/% S SO \ RANKS SN
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\é NNEN N>/ 7
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M

90" BEND MUELLER
H—-15526 OR FORD
COMPRESSION X COMPRESSION

@ MJ X MJ X 4" FL D.Il. TEE.

@ 4" AWWA RESILIENT SEAT GATE VALVE, FL X FL, WITH OPERATING NUT.

@ 4" BLIND FLANGE, TAPPED FOR 2" FOR 6" AND 8" MAINS. MAINS
LARGER THAN 8" SHALL END IN A FIRE HYDRANT.

@ STRAIGHT COUPLING COMPRESSION TO M.I.P. MUELLER No. H—15428 FOR BLIND
FLANGE

@ CONCRETE THRUST BLOCK.

@ 2" TYPE K COPPER PIPE.

@ CAST IRON VALVE BOX PER VB—1

METER BOX. BERG VAULT CO. OF WASH NO. 2 CONCRETE OR
FOGTITE NO. 9. BOX SHALL BE H—20 LOAD RATED.

@ ALUMINUM CAM—LOCK AND CAP. DRILL 1/8" HOLE IN CAP. (PLASTIC CAM
LOCK FITTING NOT ALLOWED)

NOTES KIN@G COUNTY WATER DISTRICT No. 54
1. INSTALL DIELECTRIC COMPOUNDS FOR
SEPARATION AT DISSIMILAR METALS. __ BELOW GROUND
2 BLOW-OFF ASSEMBLY
APPROVED: DWG. NO.
BY DISTRICT DATE BLOW-OFF
IDATE: DRWN: CHKD: SCALE:

12/2010 J.S.M. W.W.P. NONE
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STRAIGHT COUPLING MUELLER
No. H15428 COMPRESSION
TO M.IL.P.

PAINT PORTION ABOVE
GROUND WITH TWO COATS
RUSTOLEUM RED

: T4
SRR S RS RES R

R I\/ S\

S S

N O
J <
&
AW
g — € =
\ -
\ /7
NON—WOVEN FILTER g e

(1) MJ X MJ X 6” FL D... TEE WITH  FABRIC ENCASEMENT 7

REDUCING FLANGE TAPPED 2"

AND MJ PLUG. THREADED 90* BEND
(Z) 2" TYPE "K" COPPER PIPE. GALVANIZED SCH 40 PIPE

i TAP WITH 1,/8" WEEP HOLE
(3) 2" GALVANIZED IRON PIPE.

CONCRETE THRUST BLOCK NOTES:
. ' 1. TURN NOZZEL TOWARDS ROADSIDE DITCH
(5) 2" AWWA RESILIENT SEAT GATE VALVE, 2. INSTALL DIELECTRIC COUPLINGS AT

THD X THD, WITH OPERATING NUT. DISSIMILAR METALS.
CAST IRON VALVE BOX 3. TEMPORARY BLOWOFFS INSTALLED FOR
(7) 1/4 CUBIC YARD WASHED GRAVEL POCKET. FLUSHING WATERMAIN SHALL BE SIZED

g ., TO PROVIDE 2.5fps VELOCITY IN MAIN
2" x 2-1/2" HOSE THREADS BRASS LINE.

INSERT WITH CAP AND CHAIN
VALVE MARKER POST KING COUNTY WATER DISTRICT No. 54

PERMANENT END—LINE
BLOW OFF ASSEMBLY

APPROVED: DWG. NO.
BY DISTRICT DATE BLOW—OFF2
IDATE: DRWN: CHKD: SCALE:

12/2010 J.S.M. W.W.P. NONE
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LENGTH AS REQUIRED
(ONE PIPE LENGTH MAX.)

1/4” MAX WIDTH
AT EACH END
g N\
}\ EXIST. SYSTEM EXIST. SYSTEM ,{
N \/
DUCTILE SOLID LON STERILIZED PIPE SPOOL ASSEMBLED
PATTERN SLEEVE WITH TEE OR CROSS, (VALVES AND
(STERILIZED) TYP. THRUST BLOCK) AS REQUIRED

DISCHARGE PRESSURE PRIOR TO
REMOVAL OF THRUST BLOCK, IF ANY
AND CONNECTION TO EXIST. SYSTEM.

NOTE:

1. NO DEFLECTION SHALL BE ALLOWED AT EITHER COUPLING.

2. CUT—IN CONNECTIONS ON STEEL PIPE TO USE D.l. x O.D.
STEEL TRANSITION COUPLINGS ROMAC OR EQUAL.

3. IN-LINE VALVE(S) IN EXISTING SYSTEM MAY BE
REQUIRED AT THE SOLE DISCRETION OF THE DISTRICT
AT ALL NEW INTERTIE LOCATIONS. (NOTE: VALVE(S)
ARE NOT SHOWN ABOVE FOR CLARITY)

KING COUNTY WATER DISTRICT No. 54

CUT IN CONNECTION

APPROVED: DWG. NO.
BY DISTRICT DATE CUT—CONN
JDATE: DRWN: CHKD: SCALE:

12/2010 J.S.M. W.W.P. NONE




L

ATTACHMENT A

o0, ol ||
N2

PLAN VIEW

@

12" MAXIMUM

SEE NOTE 2

%:) 2 ) o
| g

) T
=)
< — — ||

(OEE=E [~z

" T ™—NOTE 4 |[6” MINIMUM o

0
FREE DRAININ/ 0 %0°% g0 9, of

GRAVEL

(6" MIN. DEPTH) NN x\/\/\/\// /\/\/Q\\/ﬁ\\\\\

0 o
% 0 0 o 0000 0 o 0 0
0 0 0 0 00
0 0° 0 O
0 0 0 0 o0 0 0 0

SEE NOTE 3

NOTES:
MINIMUM BOX SIZE 3/4"— 17 ASSEMBLIES, 10"x13"
11/4"- 2" ASSEMBLIES, 14"x20”

ASSEMBLY MUST BE INSTALLED WITH TEST COCKS
FACING UP OR TO ONE SIDE. INSTALL WATERTIGHT

1.

2.

PLUGS IN ALL TEST COCKS.

UNDISTURBED EARTH

SUFFICIENT DRAINAGE MUST BE PROVIDED TO
PREVENT ASSEMBLY FROM BEING SUBMERGED.

PROVIDE SUPPPORT BLOCKS AS MAY BE REQUIRED.

PROVIDE A STRAINER WITH BLOW OUT TAPPING
AHEAD OF DEVICE IF REQUIRED BY DISTRICT.

INSTALLATION OF THE DCVA.

PROTECT DEVICE FROM FREEZING BY
INSTALLING IN STRUCTURE OR PER

"HOT BOX” SHOWN IN REDUCED
PRESSURE BACKFLOW DEVICE DETAIL.

- THOROUGHLY FLUSH THE LINE, PRIOR TO THE

KING COUNTY WATER DISTRICT No. 54

"INDIVIDUAL” DOUBLE CHECK ASSEMBLY

APPROVED: DWG. NO.
BY DISTRICT DATE DBL—=CHCK
JDATE: DRWN: CHKD: SCALE:

12/2010 J.S.M. W.W.P. NONE




ATTACHMENT A

VALVE STEMS MAY PROJECT
INTO ACCESS AREA APPROX. 6"

4" BRICK, GROUTED q

I

o1
—3/4" /I\\F
\|Eono. / <

)

MAIN

LOWER MAIN TO
FIT VAULT PIPE

INSTALL RW GV 3
AT WATER MAIN

CONNECTION

MEGALUG FOLLOWER INSTALLED ON INFLOW SIDE
OF VAULT WITH CONCRETE THRUST BLOCK

2 HATCHES IN 3'x 6’ OPENING

“PRO—READ” REMOTE SENSOR
MOUNT AS DIRECTED NEAR
HINGE, PROVIDE WMIRE LOOP

NO.

DESCRIPTION

STATE APPROVED DOUBLE CHECK DETECTOR ASSEMBLY (DCDA) BACKFLOW PREVENTION
ASSEMBLY WITH 0.S.&Y. R.W. GATE VALVE

ROMAC STYLE ‘FCA 501° FLANGED COUPLING ADAPTER

5/8” x 3/4" SENSUS CUBIC FEET READING METER COMPLETE WITH SPUD NUT

S

LOCATE CENTER OF VALVE 15" FROM CENTER OF VAULT TO ALLOW STEMS TO
EXTEND INTO ACCESS OPENING WHEN APPLICABLE

3/4" SHUTOFF VALVE; BRASS GATE VALVE

STATE APPROVED 3/4” DOUBLE CHECK VALVE ASSEMBLY (DCVA)

BRASS OR TYPE K COPPER, DETECTOR CHECK PIPING (BY PASS LINE)

2 EA. GALVANIZED ADJUSTABLE STANCHIONS (LOCATE AT ENDS OF DOUBLE CHECK ASSEMBLY)

Ol |[N|o| o

GALVANIZED STEEL LADDER, LOCATE AS DIRECTED BY DISTRICT, SECURE TO VAULT.

-

PIPE SPOOL, CL. 52 D.l., PLAIN END

"UTIUTY VAULT" OR APPROVED EQUAL WITH 4" BRICK AND ADJUSTABLE COVER;
ACCESS HATCHES: TWO #332P, EXCEPT 3 HATCHES FOR 10" DCDA

4” DCDC, USE 575LA + 57AT (4'-2" x 6'—6" x 4'—0" INSIDE

6" DCDC, 4484 LA + 57AT (44" x 8—4" x 6’2" INSIDE

6” DCDC, 5106 LA + 57AT (5'-0" x 10°'—6" x 4'—4" INSIDE

8" DCDC, 5106 LA + 57 AT (5-0" x 10'=6" x 6'—=2" OR 4'—4" INSIDE

10" DCDC, 5106 LA + 5106 AT (3HATCH) (5'-0" x 10'—6" x 6'—2" OR 4'-4")

12

6" PVC DRAIN, DISCHARGE TO DAYLIGHT OR TO CATCH BASIN. MINIMUM SLOPE 1% UNLESS
OTHERWISE APPROVED. ADD SCREENS AT BOTH ENDS.

13

WATERTIGHT GROUT, INLET AND OUTLET PIPE, DRAIN PIPE AND BRICK ACCESS OPENING

NOTE:

AFTER
ARE R
SHALL
REPOR

PRESSURE TEST AND PURITY SAMPLES
ECIEVED, A CERTIFED BACKFLOW TECHNICIAN

KING COUNTY WATER DISTRICT No. 54

SUPPLY DISTRICT WITH A WRITTEN TEST
T ON EACH BACKFLOW ASSEMBLY.

DOUBLE—CHECK DETECTOR
BACKFLOW PREVENTION ASSEMBLY

APPROVED:

BY DISTRICT DATE

DWG. NO.
DCD—-BPA

~DATE: DRWN:
12 /2010 J.SM.

CHKD:
W.W.P.

SCALE:
NONE




FITTING

ATTACHMENT A

PIPE 90° 45° 22 1/2°| 11 1/4 TEE OR
SIZE BEND BEND BEND BEND DEAD END CAP
RESTRAINED LENGTH IN FEET
4" 40 17 8 4 30
6" 55 23 11 6 39
8" 73 31 15 8 53
10" 88 37 18 9 67
127 103 43 21 10 82
16" 133 55 27 13 110
18" 145 60 29 15 124
NOTES:

(@D RESTRAINED LENGTHS SHOWN ARE MINIMUM AND FOR LINEAL
FEET REQUIRED ON EACH SIDE OF FITTING INDICATED.

(@ FOOTAGES ARE BASED ON 250 PSI PRESSURE AND 42
INCHES COVER. IF PRESSURE IS GREATER OR COVER IS
LESS, THE RESTRAINED LENGTH SHALL BE INCREASED
ACCORDINGLY

KING COUNTY WATER DISTRICT No. 54

THRUST RESTRAINT FOR
DUCTILE IRON PIPE

APPROVED: DWG. NO.

BY DISTRICT DATE DUCT=PIP
JDATE: DRWN: CHKD: SCALE:

12/2010 J.S.M. W.W.P. NONE




ATTACHMENT A

MUELLER SUPER CENTURION

L 2 1/2” HOSE NOZZLE WITH
§| NATIONAL STANDARD THREADS
. 4 1/2" NST PUMPER PORT CONNECTION
ol WITH 4" STORZ ADAPTER
i MINIMUM 19” CLEARANCE TO TOP OF
CURB, CONCRETE COLLAR, AND SIDE
WALK
S T [O8
_ FINISHED
N % GRADE [REQUIRED
ENAIA /x\//w\/w. NN NN /.- />/ VV@]A A\TAA $\/\
6" COVER sa) T fies =
EXTENSION SECTIONS—/__1 | MIN o
AS REQUIRED e ] (MINY =1
% 4
3'x3'x8” CONCRETE 7 STANDARD 2—PIECE = |Q
COLLAR VALVE BOX G
= |
6" R.W. GATE = |3
VALVE FL x MJ 2
6” DUCTILE L
IRON PIPE 0y
(CLASS 53)9 §
. MEGALUGS .
MJ x MJ x FL TEE
CONCRETE THRUST BLOCK
oS/ 47 x 8” x 16” SOLID CONCRETE BEARING BLOCK
N\—— 1/2" WASHED
DRAIN GRAVEL
NOTES: FILTER FABRIC ENCASEMENT
1. FIRE HYDRANTS TO BE PAINTED AS
FOLLOWS:

A. RUSTOLEUM RED

2. INSTALL BLUE LANE REFLECTOR IN
PAVEMENT.

3. STANDARD 4 1/2" NST PUMPER PORT
CAP SUPPLIED WITH HYDRANT SHALL
BE SALVAGED FOR DISTRICT USE.

KING COUNTY WATER DISTRICT No. 54

FIRE HYDRANT INSTALLATION
(EXTRUDED CURB)

4. HYDRANTS SHALL BE MUELLER SUPER

CENTURION.
APPROVED: DWG. NO.
BY DISTRICT DATE FIRE=HYD
DATE: DRWN: CHKD: SCALE:
12/2010 J.S.M. W.W.P. NONE




ATTACHMENT A

18"

MUELLER SUPER CENTURION

2 1/2" HOSE NOZZLE WITH
NATIONAL STANDARD THREADS

4 1/2° NST PUMPER PORT CONNECTION

EXTENSION SECTIONS WITH 47 STORZ ADAPTER
AS REQUIRED MINIMUM 19" CLEARANCE
6” COVER (MIN) SEE DETAIL FOR
SIDEWALK oo, / COLLAR(S) AS
| | FINISHED GRADE REQUIRED
N N \ C 7 - X v/, v
8 //\//\//\\//\\//\\/ / ATV \/,\\/,\\/\\/ N ,\\\/’ NGNEGN RO ~
NIRRT L
(]
ey w |2
3'x3'x8" CONCRETE STANDARD 2—PIECE = |
o
COLLAR VALVE BOX i v
o
6" R.W. GATE 23
VALVE FL x MJ Z|e
1/2" WASHED 6” DUCTILE m
DRAIN GRAVEL_\ IRON_ PIPE 7
FILTER FABRIC (CLASS 53) 9 F
ENCASEMENT g
MEGALUGS !

MJ x MJ x FL TEE
CONCRETE THRUST BLOCK

4” x 8" x 16" SOLID CONCRETE BEARING BLOCK

NOTES:
1. FIRE HYDRANTS TO BE PAINTED AS
FOLLOWS:

A. RUSTOLEUM RED
2. INSTALL BLUE LANE REFLECTOR IN
PAVEMENT.

3. STANDARD 4 1/2" NST PUMPER PORT
CAP SUPPLIED WITH HYDRANT SHALL |KING COUNTY WATER DISTRICT No. 54

BE SALVAGED FOR DISTRICT USE.
4. HYDRANTS SHALL BE MUELLER SUPER FIRE HYDRANT INSTALLATION

CENTURION. (CURB, GUTTER, SIDEWALK)
’ APPROVED: DWG. NO.
s | BY DISTRICT DATE FIRE—HYD2
IDATE: DRWN: CHKOD: SCALE:

12/2010 J.S.M. W.W.P. NONE




ATTACHMENT A

FITTING EXISTING FIRE HYDRANT
£

VAN — SEE DETAIL FOR
Lol COLLAR(S) AS
, VT REQUIRED
O f— A INSTALL_BLUE
w Xold LANE REFLECTOR
Z(2 | » IN PAVEMENT
=l I } FINISHED GRADE
— &= 2|5
N ld e
KRR ANASANN D L | YINIRLIIN IR LN
N 6” COVER (MIN.) -
X > e | |
g 53 ggE TE—/ EXTENSION SECTIONS
AS REQUIRED
COLLAR | ? /o \
| | A\
| | 6" DUCTILE Y
IRON PIPE (=l L 6 GATE VALVE
(CLASS 53) /_ EXISTING
N WATER MAIN
'l
1
——7Z
~
MEGALUGS
SN 4" x 8" x 16” SOLID INSTALL NEW 6” DUCTILE IRON
NEW CONCRETE BEARING  PIPE WITH MEGALUGS BETWEEN
BLOCK THE GATE VALVE AND FIRE
1/2" C.Y. WASHED HYDRANT. NEW RUBBER GASKETS
SHALL BE INSTALLED AT EACH
DRAIN GRAVEL ONNEGTON.
FILTER FABRIC ENCASEMENT
NOTES:
1. ALL RELOCATED FIRE HYDRANTS SHALL
HAVE 4 1/2” PUMPER PORTS WITH
STORZ ADAPTOR.
2. PROVIDE MIN. 3’ — 0" CLEARANCE
AND LEVEL AREA AROUND
RELOCATED HYDRANT. KING COUNTY WATER DISTRICT No. 54
3. REPAINT FIRE HYDRANTS:
RUSTOLEUM RED FIRE HYDRANT RELOCATION
APPROVED: DWG. NO.
FIRE-HYD3
BY DISTRICT DATE
{DATE: DRWN: CHKD: SCALE:
12,/2010 J.S.M. W.W.P. NONE




ROCK RETAINING
WALL

LEVEL ALL AROUND

MIN. 3’ RADIUS
INSTALL APPROPRIATELY SIZED
STORM CULVERT IN DITCH
SECTION AS APPLICABLE —
18" MIN. LENGTH, 12" MIN.
DIAMETER

(GREATER DIAMETER PIPE
WILL BE REQUIRED IF
LOCALIZED CONDITIONS
WARRANT SAME)

R RITRDTRIRT 7 R
CUuT
REFER TO CITY
STANDARDS FOR STORM
LEVEL ALL AROUND | DRAIN INSTALLATION.
MIN. 3’ RADIUS -

VRN VR0

KING COUNTY WATER DISTRICT No. 54

L FIRE HYDRANT LOCATION
- IN CUT OR FILL
— APPROVED: DWG. NO.
FIRE-HYD4
| BY DISTRICT DATE
< DATE: DRWN: CHKD: SCALE:
12/2010 J.SM. W.W.P. NONE




ATTACHMENT A

—— INSTALL GUARD POSTS EVEN
WITH FIRE HYDRANT PORT

FIRE HYDRANT\ a

9” DIAMETER REINFORCED CONCRETE
GUARD POST 6'—0" LONG UTILITY R
VAULT CO. OR EQUAL.

ELEVATION

FIRE HYDRANT
/GUARD POSTS

FIRE HYDRANT

2'-0"

2!_0"

MINIMUM AREA OF LEVEL M
GROUND SURFACE

KING COUNTY WATER DISTRICT No. 54
FIRE HYDRANT GUARD POST

INSTALLATION
APPROVED: DWG. NO.
BY DISTRICT DATE FIRE=HYDS
DATE: DRWN: CHKD: SCALE:
12,/2010 J.S.M. W.W.P. NONE




ATTACHMENT A

FLOW r ‘ H]]}é ;QI FLOW

} = ®
| = ?

. a4, -4

SEE DOUBLE CHECK—/ ® |

DETECTOR BACKFLOW

PREVENTION ASSEMBLY
-—®

NO. DESCRIPTION

1 POST INDICATOR VALVE, MJ WITH MEGALUGS

2 4" TEE, MJ WITH MEGALUGS

3 4" DUCTILE IRON PIPE, CLASS 52

4 4" x 90 BENDS, MJ WITH MEGALUGS

5 4" FLAPPER CHECK VALVE, MJ WITH MEGALUGS

6 FIRE DEPARTMENT CONNECTION, MJ WITH MEGALUGS. CONNECTION TO

COMPLY WITH FIRE DEPARTMENT REQUIREMNETS.
7 WATERTIGHT GROUT

KING COUNTY WATER DISTRICT No. 54

FIRE LINE CONNECTION

APPROVED: DWG. NO.
BY DISTRICT DATE FIRELINE
~{DATE: DRWN: CHKD: SCALE:

12/2010 J.S.M. W.W.P. NONE




ATTACHMENT A

; ] . 12
N
6"/8" i b
INLET =
HRUST_SEAL ¥ _ .| \REINFORCED CONCRETE
- - | WY A .
PLATE WITH S EEnm L sl : THRUST BLOCKS (TYP.)
ANCHORING ap e o Do\ NG Nt et P [ 12" WIDE x 12" DEEP
BOLTS (TYP.) @ SUMP GRATING
r—0" ii} «é’ii}<ﬁ§ —

(TP.) 4” PVC DRAIN SLOPE
M TO CATCH BASIN OR
TO DAYLIGHT

- o

'E',:.".'_,|=-_'|
ﬁi"

SECTION

NOTE:

ALTERNATE TO FIELD ASSEMBLED PRV AND VAULT
IS SYSTEM AS MANUFACTURED BY GC SYSTEMS.

SEE PAGE 2 FOR CALLOUTS AND NOTES

KING COUNTY WATER DISTRICT No. 54
PRESSURE REDUCING STATION
(1 of 2)
APPROVED: DWG. NO.
BY DISTRICT DATE PRSD
{DATE: DRWN: CHKD: SCALE:
PAGE 1 OF 2 12/2010 J.S.M. W.W.P. NONE




PRORERY ® QPEEYE B

ATTACHMENT A

PRESSURE REDUCING STATION
(TO BE SIZED BY DISTRICT)

LEGEND - SEE PAGE 1 FOR PLAN AND SECTION

6" CLA—VAL 92G-01BCSY PRESSURE REDUCING VALVE WITH X101 POSITION
INDICATOR DI BODY, S.S. TRIM, #150 FL.

2" CLA—VAL 90G-01BC PRESSURE REDUCING VALVE WITH X101 POSITION
INDICATOR DI BODY, BRONZE TRIM — THREADED.

6” D.. RW NRS GATE VALVE WITH HANDWHEEL, #150 FL.

2" MUELLER A2360-6W41 W55 RW NRS GATE VALVE WITH HANDWHEEL, THD.
UNIFLANGE

4" 0—300 PSI PRESSURE GAUGE WITH SNUBBER AND GAUGE COCK; TOP OF PIPE.

PRECAST CONCRETE VAULT 10°'L x 5'W x 3’-7"H INSIDE, SOLID WALL WITH
WHITE INTERIOR & BLACK EXTERIOR SEALANT

48" X 96" DOUBLE DOOR ALUMINUM HATCH, LW PRODUCTS OR EQUAL. H—20
RATED. DRAIN HATCH TO VAULT FLOOR.

ADJUSTABLE PIPE SUPPORTS

3/4” HOSE BIB ASSEMBLY

PIPE SPOOL (FLxPE) LENGTH AS REQUIRED.
REDUCER (AS REQUIRED), MJ WMITH MEGA-LUGS
WATER METER STRAINER, INVENSYS OR EQUAL, FL
UNIONS

NOTES:

PAGE 2 OF 2

6" x 2" PRV ASSEMBLY SHOWN. SIZES TO BE DETERMINED BY THE CITY
BASED ON DOWNSTREAM DEMANDS.

ALL 3” AND LARGER PIPE INSIDE WETTED SURFACES TO BE SANDBLASTED,
EPOXY LINED AND COATED TO AWWA C210 AND NSF-61 SPECIFICATION.
EXTERIOR COATING SHALL BE BLUE ENAMEL.

ALL PIPE 2" AND SMALLER TO BE BRASS.

KINGQG COUNTY WATER DISTRICT No. 54
PRESSURE REDUCING STATION
(2 of 2)
APPROVED: DWG. NO.
% | BY DISTRICT DATE PRSD
2 ZIDATE: DRWN: CHKD: SCALE:
1 12/2010 J.SM. W.W.P. NONE




ATTACHMENT A

PROVIDE HEAT TAPE
AND PIPE INSULATION
AS REQUIRED FOR
FREEZE PROTECTION.
APPLY 2" FIBERGLASS
j OVER HEAT TAPE.
PROVIDE ELECTRICAL
FROM SERVED FACILITY.

UNION (TYP. OF 2)
" SEE NOTE 5

12” MIN. CLEARANCE
FROM DISCHARGE
TO CONCRETE _\
BOLT TO PAD
BALL VALVE
CZ DRAIN TO DAYLIGHT W/
5 BIRD SCREEN AT SLAB

W/ 3/8” S.S. ANCHOR
BOLTS AND WASHERS,
MIN. 4 LOCATIONS _Tﬁ
LEVEL

allf-- ."'4 Y B C
. . /4 ca, T 4 e .
IANANAN B SRR | SPEAVAVCANN

"HOT BOX” HB SERIES
INSULATED ENCLOSURE

SIZED FOR ASSEMBLY.

ARCHITECTURAL COVERS

WILL BE CONSIDERED BY
DISTRICT.

=z

PIPE il —/ COPPER PIPE
SUPPORT BETWEEN METER
AND RPBA
Fow U - __FLOW

COPPER PIPE FOR VERTICAL RISER. WHEN
PASSING THROUGH CONCRETE, WRAP PIPE TO
2—INCHES EACH SIDE OF CONCRETE WITH DUCT
TAPE PRIOR TO POURING CONCRETE BASE.

REDUCED PRESSURE BACKFLOW DEVICE
NOT TO SCALE

@ WASHINGTON STATE APPROVED REDUCED PRESSURE BACKFLOW ASSEMBLY (RPBA)
WITH TEST COCK PROTECTION AND BRONZE BODY BALL VALVE AT EACH END.

NOTES:

1. CONCRETE TO BE 2500 PSI (MINIMUM) MIX WITH AIR ENTRAINMENT.

2. COMPLETE ALL WORK IN ACCORDANCE WITH STATE, DISTRICT AND MANUFACTURER
STANDARDS.

3. SYSTEM SHALL NOT BE PUT INTO SERVICE UNTIL RPBA IS APPROVED BY THE
DISTRICT AND TESTED/CERTIFIED BY A WASHINGTON STATE LICENSED TESTER.

4. RPBA IS CONSIDERED PART OF THE PRIVATE SYSTEM AND SHALL BE MAINTAINED
BY THE PROPERTY OWNER WITH ANNUAL CERTIFICATION REQUIRED.

5. DIELECTRIC UNIONS SHALL BE USED TO SEPARATE DISSIMILAR MATERIALS.
6. NO BRANCH CONNECTIONS ALLOWED BETWEEN METER AND RPBA.

KING COUNTY WATER DISTRICT No. 54

REDUCED PRESSURE BACKFLOW
ASSEMBLY 3/4” TO 27

APPROVED: DWG. NO.
BY DISTRICT DATE RPBA
JDATE: DRWN: CHKD: SCALE:

12/2010 J.S.M. W.W.P. NONE




ATIAGHNEMGLA PULL
BOX FOR HEATER
CONDUIT & WIRES
FROM SEPERATE

£ ELECTRICAL CIRCUIT
FROM SERVED
HOT BOX—— - !j:
HOT BC |: FACILITY
<
om
o
[1'4
=
o A ROV MY
[ 90" BEND FLXFL I—-ﬂ- )
= N
5 3/8" S.S EXP
] mRTﬁP&',L',’..E N\ ] ;! BOLTS 24" O.C.
EXPANSION \ [ =M, Frow SLOPE
JOINT MATERIAL_| l DISCHARGE TO FLOOR l ] \CRADE
N O /£ e ew Y ik L) %//\/Q\/
/24 < T Ee R o e TR R :
2K REINFORCED
FLxPE //E//>>7> %f\% CONCRETE
DUCTILE —
— | SLAB WITH
IRON PIPE ;
#4 AT 15
(TYP) 0C EACH
2'-g" VARIES BY MANUFACTURER & SIZE 2-0"_| way
| . >
FLOW "F% FLOW
i N ——
RESTRAN ALL—~ RESTRAINED /
BEND, MJ (TYP
JOINTS FROM METER (TYP) CONTINUE RESTRAINT

TO ASSEMBLY AS NEEDED

@ WASHINGTON STATE APPROVED REDUCED PRESSURE BACKFLOW ASSEMBLY (RPBA) WITH RESILIENT
SEAT GATE VALVE EACH END

@ NOT USED

@ ALUMINUM "HOT BOX” MODELS 4 THROUGH 10 FOR RESPECTIVE SIZE RPBA SHALL BE MODIFIED TO FIT
ABOVE HEIGHT REQUIREMENTS. VALVE STEM SHALL NOT EXTEND OUTSIDE OF BOX.

NOTES:

1. "HOT BOX" TO BE LOCATED OUTDOORS AND ACCESSIBLE TO DISTRICT. ALTERNATE LOCATION
REQUIRES DISTRICT APPROVAL.

HEATERS AND WIRING SHALL BE RATED AT 2,000 WATT FOR 8" AND UNDER: 3,000 WATT FOR 10".
CONCRETE TO BE 2500 PSI (MINIMUM) MIX WITH AIR ENTRAINMENT.
COMPLETE ALL WORK IN ACCORDANCE WITH STATE, DISTRICT AND MANUFACTURER STANDARDS.

SYSTEM SHALL NOT BE PUT INTO SERVICE UNTIL RPBA IS APPROVED BY THE DISTRICT AND
TESTED/CERTIFIED BY A WASHINGTON STATE LICENSED TESTER.

RPBA IS CONSIDERED PART OF THE PRIVATE SYSTEM AND SHALL BE MAINTAINED BY THE
PROPERTY OWNER WITH ANNUAL CERTIFICATION REQUIRED.

7. DRAIN TO DAYLIGHT WITH BIRD SCREEN LOCATED AT SLAB LEVEL (SIZED PER MANUFACTUERS RECOMMENDATION).
8. NO BRANCH CONNECTIONS ALLOWED BETWEEN METER AND RPBA.

oruN

o

KING COUNTY WATER DISTRICT No. 54

REDUCED PRESSURE BACKFLOW
ASSEMBLY 3" AND LARGER

APPROVED: DWG. NO.
RPBA—-2
BY DISTRICT DATE
JDATE: DRWN: CHKD: SCALE:

12/2010 J.S.M. W.W.P. NONE




ATTACHMENT A

FINISHED GRADE
OR SUBGRADE

BACKFILL MATERIAL: \
CRUSHED ROCK, SUITABLE 3
EXCAVATED MATERIAL,

GRAVEL BORROW OR CDF
AS DIRECTED BY DISTRICT

SPECIAL PRECAUTION
TO PROTECT PIPE
TO THIS LEVEL.

3" MIN. WIDTH FLOURESCENT
IDENTIFICATION TAPE TO RUN
CONTINUOUS WITH PIPE

RIGID PIPE

DISTANCE VARIES

1 ’_O”

SPRING LINE

|/

2ND BEDDING LIFT
(HAUNCHING)

INITIAL BEDDING LIFT

FOUNDATION GRAVEL
AS REQUIRED

\~ UNDISTURBED EARTH

GRAVEL BACKFILL
FOR PIPE ZONE
BEDDING

NOTE:

BACKFILL MATERIAL AND COMPACTION SHALL BE IN CONFORMANCE
WITH DISTRICT STANDARDS AND/OR THE STATE PERMIT REQUIREMENTS

(AS MAY BE APPLICABLE);
MINIMUM REQUIREMENTS:

ALL GRANULAR BACKFILL SHALL BE COMPACTED TO 95% MODIFIED
PROCTOR, ASTM D1557

KING COUNTY WATER DISTRICT No. 54

TRENCH SECTION FOR RIGID PIPE

APPROVED: DWG. NO.
BY DISTRICT DATE SSTSRIGIDP
JDATE: DRWN: CHKD: SCALE:

12/2010 J.S.M. W.W.P. NONE




CONCRETE

THRUST BLOCK

EXISTING ClI, DI OR STEEL PIPE

DUCTILE IRON TAPPING SLEEVE

ATTACHMENT A

UNDISTURBED

EARTH

LI D O\ O

-

-

\>\>\> \'\\'.\\ AN 7

NEW SYSTEM J

RESILIENT SEAT TAPPING GATE VALVE.

KING COUNTY WATER DISTRICT No. 54

WET OR HOT TAP CONNECTION

APPROVED: DWG. NO.

BY DISTRICT DATE TAP—CONN
IDATE: DRWN: CHKD: SCALE:

12 /2010 J.S.M. W.W.P. NONE




NOTE:

ATTACHMENT A

MINIMUM BEARING AREA TABLE
FITTING D TEE 90° 45° 22 1/2° 1 1/4°
6" 4 SQ.FT. 6 SQ.FT. 3 SQ.FT. 2 SQFT. 2 SQ.FT.
8" 7 SQ.FT. 10 _SQ.FT. 6 SQ.FT. 3 SQ.FT. 2 SQ.FT.
10 10 SQ.FT. 15 SQ.FT. 9 SQ.FT. 5 SQ.FT. 3 SQ.FT.
12" 14 SQ.FT. 22 SQFT. 12_SQ.FT. 6 SQ.FT. 4 SQ.FT.
16” 25 SQ.FT. 38 SQFT. 21 SQ.FT. 11_SQ.FT. 7 SQ.FT.
18" 32 SQ.FT. 48 SQ.FT. 27 SQ.FT. 14 SQ.FT. 8 SQ.FT.

SRS, Y

#2000 CONCRETE,
POURED IN PLACE

PLAN

BEARING AREA TABLE BASED ON 250 PSI
PRESSURE AND 2000 PSF SOIL BEARING.
IF PRESSURE IS GREATER OR SOIL BEARING
IS LESS, THE THRUST BLOCK SIZE SHALL
BE INCREASED.

THIS TABLE REPRESENTS THE

"MINIMUM” CONSTRUCTION STANDARDS.
APPROPRIATELY SIZED THRUST BLOCKS

BASED ON EXISTING AND LOCAL
CONDITIONS ARE REQUIRED IF SOIL

BEARING PRESSURE IS LESS THAN
2000 PSI OR PIPELINE PRESSURE

EXCEEDS 250 PSI

20 LB. TAR PAPER

FORM CONCRETE

TO ALLOW FOR

REMOVAL OF BOLTS

UNDISTURBED EARTH

ELEVATION

KING COUNTY WATER DISTRICT No. 54

CONCRETE THRUST BLOCK

APPROVED: DWG. NO.

BY DISTRICT DATE THR=BLO
4DATE: DRWN: CHKD: SCALE:

12/2010 J.S.M. W.W.P. NONE




ATTACHMENT A
PLUG

BLIND FLANGE BLIND FLANGE

OR SMALLER
SIZE PIPE

BLIND FLANGE
CAPPED CROSS CROSS

.|

45° BEND

KING COUNTY WATER DISTRICT No. 54

% THRUST BLOCK DETAIL (1 of 2)

11 1/4° BEND

APPROVED: DWG. NO.
BY DISTRICT DATE THRU=BLO2
DATE: DRWN: CHKD: SCALE:
PAGE 1 OF 2 12,/2010 J.SM. W.W.P. NONE




ATTACHMENT A

THRUST BLOCK — TABLE

MIN. BEARING AREA AGAINST UNDISTURBED SOIL
SQUARE FEET

PIPE

SIZE A(FT?| B(FT?) | C(FTD | D(FTY | E(FTD -
4" 3 1 1 1 1 -
6" 4 4 2 1 1 -
8” 7 6 4 2 1 -
10" 11 10 6 3 2 -
12’ 16 14 9 5 3 -
14" 22 19 12 6 3 -
16" 29 25 16 8 4 -
18" 36 31 20 10 5 -
20" 45 39 24 13 6 -
22" 54 47 29 15 8 -
24" 64 56 35 18 9 -
28" 87 76 48 24 12 -
30" 101 87 55 28 14 -
36" 145 125 78 40 20 -
42" 197 171 107 55 27 _
48" 257 223 140 71 36 —

NOTES:

1. BEARING AREA OF CONCRETE THRUST-BLOCK BASED ON 200 PSI PRESSURE AND
SAFE SOIL BEARING LOAD OF 2,000 POUNDS PER SQUARE FOOT.

2. AREAS MUST BE ADJUSTED FOR OTHER PIPE SIZES, PRESSURES AND SOIL
CONDITIONS.

3. CONCRETE BLOCKING SHALL BE CAST IN PLACE AND HAVE A MINIMUM OF 1/4
SQUARE FOOT BEARING AGAINST THE FITTING. WRAP ALL FITTINGS IN 6 MIL
PLASTIC PRIOR TO POURING BLOCK. NO CONCRETE SHALL BE PLACED NEAR BOLTS.

4. BLOCK SHALL BEAR AGAINST FITTINGS ONLY AND SHALL BE CLEAR OF JOINTS
TO PERMIT TAKING UP OR DISMANTLING OF JOINT.

5. CONTRACTOR SHALL INSTALL BLOCKING ADEQUATE TO WITHSTAND FULL TEST
PRESSURE AS WELL AS CONTINUOUSLY WITHSTAND OPERATING PRESSURE UNDER
ALL CONDITIONS OF SERVICE.
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ATTACHMENT A

1°—0" MIN.
CLEARANCE

PROPOSED
WATER MAIN—- SPACE

JOINTS EQUAL DISTANCE

FROM

NOTE: CONCRETE ENCASEMENT (BEDDING)
SHALL BE UTILIZED, IF APPROVED
BY THE CITY, AT LOCALIZED UTILITY
CROSSING IF MINIMUM PIPE
SEPARATION (ELEVATION) CANNOT
BE MAINTAINED / ACHIEVED.

CROSSING
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ATTACHMENT A

FOR PIPE ALLOWED TO BE PLACED IN

EXISTING DITCH SECTION, PIPE DEPTH
WILL BE A MINIMUM OF 3’ BELOW DITCH

BOTTOM OR 3’ BELOW ROAD WAY
SHOULDER WHICHEVER IS GREATER
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ATTACHMENT A

ECLIPSE MODEL NO.88
SAMPLING STATION

=
]g TNEMEC SPLASH BLUE
5/8" x 112" M (|~ #20BL ENAMEL
BOLTS
12" CHANNEL
IRON EMBEDED 1 EXISTING GROUND
IN CONC. 10 fEl 9 /—3000 PS CONCRETE\
©
> = T VA ZZZZ R
R RS e
| 12" | | 12" I

08 (TYP)  4'B (TYP) 2 4 2 x 2 wasHED RoCK
n Y N

T 10 GA. WIRE |_——CAST IRON VALVE BOX

&J 2 \_

- /

3/4" X 27
BRASS NIPPLE

BRASS ELBOW

TIE 14 GA. WIRE ON TO
BACK SIDE OF CORP. STOP

3/4” BALL VALVE

DOUBLE STRAP SADDLE
3/4” CORPORATION STOP

PACK JOINT COUPLING

3/4” HIGH MOLECULAR
POLYETHYLENE PIPE

PACK JOINT COUPLING

3/4” X 24" BRASS NIPPLE
IP X IP
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WATER SAMPLING STATION
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ATTACHMENT A

CONCRETE COLLAR, SEE VALVE
BOX ADJUSTMENT DETAIL

X4

15" MIN.

;FINISHED GRADE

CAST IRON VALVE BOX

K —— 2" SQUARE OPERATING NUT WITH
R

1/4” THICK ROUND PLATE WELDED
TO NUT & EXTENSION

1/4” CLEARANCE INSIDE

STEM IS REQUIRED

36" MAX. BURY BEFORE EXTENSION
VARIABLE

2" CAST IRON /V
OPERATION NUT

EXTENSION STEM — 17 DIA.
MILD STEEL OR DOUBLE
EXTRA STRONG PIPE.

1" DIA. MILD STEEL OR DOUBLE
EXTRA STRONG PIPE.

/—EXTENSION STEM — MAKE FROM

| MAKE 2" SQUARE NUT SOCKET

FROM 1/4” STEEL PLATE —
WELD TO 1” EXTENSION STEM
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WATER VALVE STEM EXTENSION
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ATTACHMENT A

APPENDIX J

HYDRAULIC MODELING



ATTACHMENT A
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2039 Peak Hour Demand Scenario ATTACHMENT A

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J-10 2.14 151.5 258.54 46.38
J-100 2.14 35 258.25 96.74
J-101 2.14 60.5 258.26 85.69
J-102 2.14 15.5 258.23 105.18
J-1020 2.14 101.5 258.27 67.93
J-1021 2.14 103.5 258.27 67.06
J-103 2.14 16.5 258.23 104.74
J-104 2.14 15.5 258.23 105.18
J-105 2.14 67.5 258.3 82.67
J-107 2.14 80.5 258.3 77.04
J-108 2.14 175 258.34 36.11
J-109 2.14 150 258.35 46.95
J-11 2.14 170.5 258.59 38.17
J-110 2.14 146.5 258.34 48.46
J-111 2.14 172 258.3 37.39
J-112 2.14 168 258.32 39.13
J-113 2.14 143.5 258.32 49.75
J-114 2.14 143 258.32 49.97
J-115 2.14 130.5 258.32 55.39
J-116 2.14 103.5 258.3 67.08
J-117 2.14 95.5 258.3 70.54
J-118 2.14 87.5 258.29 74
J-119 2.14 75.5 258.29 79.2
J-12 2.14 155 258.36 44.78
J-120 2.14 60 258.28 85.92
J-121 2.14 58 258.27 86.78
J-122 2.14 30.5 258.25 98.69
J-123 2.14 50 258.26 90.24
J-125 2.14 13.5 258.23 106.04
J-126 2.14 13.5 258.23 106.04
J-127 2.14 55 258.28 88.08
J-128 2.14 90.5 258.27 72.7
J-129 2.14 88.9 258.28 73.39
J-13 2.14 152 258.36 46.09
J-130 2.14 73 258.27 80.28
J-131 2.14 63.5 258.27 84.4
J-132 2.14 63.5 258.27 84.4
J-133 2.14 47.3 258.27 91.42
J-134 2.14 33.5 258.26 97.39
J-135 2.14 17.5 258.23 104.31
J-136 2.14 17.5 258.23 104.31
J-137 2.14 161.5 258.27 41.93
J-138 2.14 153.5 258.26 45.39
J-139 2.14 145 258.23 49.06
J-14 2.14 150.5 258.36 46.74
J-140 2.14 125 258.23 57.73
J-141 2.14 120 258.23 59.9
J-142 2.14 98.5 258.25 69.22
J-143 2.14 87.5 258.25 73.98
J-144 2.14 115 258.25 62.07
J-145 2.14 150.9 258.25 46.52
J-147 2.14 128.5 258.28 56.23
J-148 2.14 120.9 258.28 59.53
J-149 2.14 1235 258.28 58.4
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2039 Peak Hour Demand Scenario ATTACHMENT A
J-15 2.14 147.5 258.36 48.04
J-150 2.14 120.9 258.28 59.53
J-151 2.14 85 258.27 75.08
J-152 2.14 83.5 258.26 75.73
J-153 2.14 27.4 258.26 100.03
J-154 2.14 29.5 258.26 99.12
J-155 2.14 235 258.26 101.72
J-156 2.14 175 258.26 104.32
J-157 2.14 60.5 258.26 85.69
J-158 2.14 93.5 258.27 71.4
J-159 2.14 31 258.26 98.47
J-16 2.14 148.5 258.36 47.6
J-160 2.14 48 258.27 91.11
J-161 2.14 60.5 258.27 85.69
J-162 2.14 50.5 258.27 90.03
J-163 2.14 31 258.26 98.47
J-164 2.14 15.5 258.26 105.19
J-165 2.14 235 258.26 101.72
J-166 2.14 43.5 258.27 93.06
J-168 2.14 20.5 258.26 103.02
J-169 2.14 30 258.27 98.91
J-17 2.14 148.5 258.36 47.6
J-170 2.14 115 258.26 106.92
J-171 2.14 17.5 258.25 104.32
J-172 2.14 17.5 258.24 104.31
J-173 2.14 17.5 258.24 104.31
J-175 2.14 17.5 258.24 104.31
J-176 2.14 30.5 258.25 98.68
J-177 2.14 17.5 258.24 104.31
J-178 2.14 17.5 258.24 104.31
J-179 2.14 17.5 258.24 104.31
J-18 2.14 138.5 258.36 51.93
J-180 2.14 17.5 258.24 104.31
J-181 2.14 17.5 258.24 104.31
J-182 2.14 17.5 258.24 104.31
J-183 2.14 17.5 258.24 104.31
J-184 2.14 17.5 258.24 104.31
J-185 2.14 135 258.24 106.04
J-186 2.14 17.5 258.24 104.31
J-187 2.14 17.5 258.23 104.31
J-188 2.14 147.1 258.35 48.21
J-189 2.14 140 258.36 51.28
J-19 2.14 138.5 258.36 51.93
J-192 2.14 143.5 258.53 49.84
J-194 0 150 258.6 47.06
J-195 0 150 261.9 48.49
J-196 0 154 258.6 45.32
J-197 0 154 258.6 45.32
J-198 0 154 258.6 45.32
J-199 0 150 170.91 9.06
J-2 0 160.5 258.69 42.55
J-20 2.14 145.6 258.36 48.86
J-200 0 150 170.91 9.06
J-2000 2.14 140 258.36 51.28
J-2001 2.14 140 258.36 51.28
King County Water District #54
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2039 Peak Hour Demand Scenario ATTACHMENT A
J-2002 2.14 140 258.36 51.28
J-2004 2.14 140 258.36 51.28
J-2005 2.14 140 258.36 51.28
J-2006 2.14 140 258.36 51.28
J-201 0 150 170.91 9.06
J-2011 2.14 58 258.27 86.78
J-202 0 152 261.94 47.64
J-2020 2.14 17 258.23 104.52
J-203 0 152 261.97 47.65
J-204 0 152 261.94 47.64
J-205 0 150 170.91 9.06
J-206 0 150 170.91 9.06
J-208 0 150 170.91 9.06
J-209 0 150 171.02 9.11
J-25 2.14 145 258.36 49.12
J-26 2.14 146.5 258.36 48.47
J-27 2.14 146.5 258.46 48.51
J-28 2.14 146.5 258.36 48.47
J-29 2.14 146.5 258.36 48.47
J-3 2.14 105 258.24 66.4
J-30 2.14 141.5 258.43 50.67
J-31 2.14 145.5 258.36 48.9
J-33 2.14 143.5 258.36 49.77
J-34 2.14 128.5 258.35 56.27
J-36 2.14 130.5 258.35 55.4
J-37 2.14 105 258.35 66.45
J-39 2.14 97 258.35 69.91
J-4 2.14 99.5 258.28 68.8
J-40 2.14 98 258.35 69.48
J-400 2.14 140.5 258.36 51.07
J-401 2.14 135.5 258.35 53.23
J-402 2.14 140 258.37 51.29
J-403 2.14 135 258.37 53.46
J-404 2.14 125 258.37 57.79
J-405 2.14 125 258.38 57.79
J-406 2.14 150 258.39 46.96
J-409 2.14 17.5 258.24 104.31
J-41 2.14 99.5 258.35 68.83
J-42 2.14 95.5 258.32 70.55
J-43 2.14 95.5 258.31 70.54
J-44 2.14 103 258.26 67.27
J-45 2.14 109.5 258.25 64.45
J-46 2.14 110.5 258.23 64.01
J-47 2.14 1155 258.24 61.85
J-48 2.14 130.5 258.23 55.35
J-49 2.14 130.5 258.23 55.35
J-50 2.14 150.5 258.23 46.68
J-51 2.14 175 258.23 36.06
J-52 2.14 185 258.23 31.73
J-53 2.14 170.2 258.23 38.14
J-54 2.14 178.1 258.23 34.72
J-55 2.14 127.5 258.23 56.65
J-56 2.14 165.5 258.23 40.18
J-57 2.14 1325 258.23 54.48
J-58 2.14 1235 258.23 58.38
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2039 Peak Hour Demand Scenario ATTACHMENT A
J-59 2.14 121.5 258.23 59.24
J-60 2.14 108 258.23 65.09
J-61 2.14 93.5 258.23 71.38
J-62 2.14 85 258.23 75.06
J-63 2.14 53.5 258.23 88.71
J-64 2.14 82.5 258.32 76.18
J-65 2.14 73.5 258.29 80.07
J-66 2.14 76.5 258.31 78.78
J-68 2.14 95.5 258.31 70.55
J-69 2.14 87.5 258.34 74.02
J-70 2.14 100.5 258.31 68.38
1-71 2.14 100.5 258.35 68.4
J-72 2.14 110.5 258.31 64.05
J-73 2.14 1155 258.37 61.91
J-74 2.14 147.5 258.44 48.07
J-75 2.14 145.5 258.42 48.93
J-77 2.14 165 258.53 40.53
J-78 2.14 125.5 258.39 57.58
J-80 2.14 138.5 258.39 51.95
J-81 2.14 150.5 258.39 46.75
J-82 2.14 160 258.38 42.63
J-83 2.14 187 258.44 30.95
J-84 2.14 186.5 258.43 31.17
J-85 2.14 183.5 258.39 32.45
J-86 2.14 153.5 258.38 45.44
J-87 2.14 185.1 258.44 31.78
J-88 2.14 165 258.41 40.48
J-89 2.14 153 258.37 45.66
J-9 2.14 160.5 258.62 42.51
J-90 2.14 152.5 258.34 45.86
J-91 2.14 144.5 258.33 49.32
J-92 2.14 113.5 258.31 62.75
J-93 2.14 120.5 258.32 59.72
J-94 2.14 120.5 258.32 59.72
J-95 2.14 100.5 258.3 68.37
J-96 2.14 90.5 258.3 72.71
J-97 2.14 65.5 258.28 83.53
J-98 2.14 63.5 258.27 84.4
J-99 2.14 63.5 258.27 84.39
J2003 2.14 140 258.36 51.28
J2007 2.14 140 258.36 51.28
J2011 2.14 120 258.23 59.89
J300 2.14 435 258.27 93.06
J302 2.14 80.5 258.3 77.04
J304 2.14 95.5 258.31 70.55
J306 2.14 30 258.26 98.91
J308 2.14 65 258.27 83.74
J310 2.14 71 258.28 81.15
J312 2.14 435 258.27 93.06
J314 2.14 63.5 258.27 84.4
J316 2.14 80.5 258.3 77.04
J318 2.14 95.5 258.31 70.55
J320 2.14 11.5 258.26 106.92
J322 2.14 30 258.27 98.91
J324 2.14 47.3 258.28 91.42
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2039 Peak Hour Demand Scenario ATTACHMENT A

J326 2.14 60 258.28 85.92
J328 2.14 67.5 258.3 82.67
J330 2.14 80 258.31 77.26
J332 2.14 82.5 258.32 76.18
J334 2.14 146 258.36 48.69
J336 2.14 145 258.36 49.12
J338 2.14 146 258.36 48.69
J340 2.14 97 258.35 69.91
J344 2.14 14 258.23 105.83
J346 2.14 0 258.23 111.89
J348 2.14 15 258.23 105.39
J350 2.14 15 258.23 105.39
J352 2.14 15 258.24 105.39
J354 2.14 78 258.28 78.12
J356 2.14 90.3 258.29 72.79
J358 2.14 99.2 258.3 68.94
J360 2.14 104 258.33 66.87
J362 2.14 149.5 258.36 47.17
J364 2.14 142.49 258.36 50.2

J366 2.14 143 258.36 49.98
J368 2.14 148.5 258.36 47.6

J370 2.14 148.5 258.36 47.6

J372 2.14 138.9 258.36 51.76
J374 2.14 148.5 258.36 47.6

J376 2.14 146.5 258.37 48.47
J378 2.14 146.5 258.38 48.48
J380 2.14 146.5 258.41 48.49
J382 2.14 142.49 258.36 50.2

J384 2.14 142.49 258.36 50.2

J386 2.14 140.5 258.36 51.07
J388 2.14 123.46 258.35 58.45
J390 2.14 126.41 258.35 57.17
J392 2.14 97 258.35 69.91
J394 2.14 99 258.3 69.03
J396 2.14 128.42 258.24 56.25
J398 2.14 130.05 258.23 55.54
J400 2.14 129.91 258.23 55.6

J402 2.14 60 258.23 85.89
J404 2.14 100 258.23 68.56
J406 2.14 107 258.23 65.53
J408 2.14 16.56 258.23 104.71
J410 2.14 16.52 258.23 104.73
J412 2.14 15.94 258.23 104.99
J414 2.14 27.98 258.24 99.77
J416 2.14 20 258.24 103.23
J418 2.14 14.11 258.23 105.78
J420 2.14 13.55 258.23 106.02
J422 2.14 8 258.23 108.43
1424 2.14 13.54 258.23 106.03
J426 2.14 8 258.23 108.43
J428 2.14 8 258.23 108.43
J430 2.14 13.5 258.23 106.04
J432 2.14 11 258.23 107.13
J434 2.14 8 258.23 108.43
J436 2.14 16.89 258.23 104.57
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2039 Peak Hour Demand Scenario ATTACHMENT A
J438 2.14 16.89 258.23 104.57
J440 2.14 17.5 258.24 104.31
J442 2.14 15 258.24 105.39
J444 2.14 14.8 258.24 105.48
J446 2.14 14 258.24 105.83
J448 2.14 16.24 258.24 104.86
J450 2.14 17.5 258.24 104.31
J452 2.14 17.5 258.24 104.31
J454 2.14 29.16 258.24 99.26
J456 2.14 29.92 258.24 98.94
J458 2.14 32.56 258.25 97.79
J460 2.14 62.02 258.27 85.03
J462 2.14 62.75 258.27 84.72
Ja64 2.14 65.2 258.27 83.66
J466 2.14 90.23 258.31 72.83
J468 2.14 77.63 258.3 78.28
J470 2.14 49 258.27 90.68
J472 2.14 32 258.27 98.04
J474 2.14 23.79 258.26 101.59
J476 2.14 21.49 258.26 102.59
J478 2.14 16.31 258.26 104.84
J480 2.14 69.02 258.28 82
J482 2.14 69.27 258.28 81.9
J484 2.14 60 258.29 85.92
J486 2.14 98.03 258.34 69.46
J488 2.14 98.78 258.34 69.14
J490 2.14 90.62 258.31 72.66
J492 2.14 91.93 258.31 72.09
J494 2.14 90.62 258.31 72.66
J496 2.14 91.93 258.31 72.09
J498 2.14 98.61 258.35 69.22
J500 2.14 107.95 258.31 65.15
J502 2.14 107.95 258.31 65.15
J504 2.14 82.61 258.3 76.13
J506 2.14 96.29 258.3 70.2
J508 2.14 58.4 258.27 86.6
J510 2.14 50 258.27 90.24
J512 2.14 83 258.27 75.95
J514 2.14 105.21 258.31 66.34
J516 2.14 115 258.37 62.12
J518 2.14 35 258.26 96.74
J520 2.14 53.4 258.25 88.76
J522 2.14 96.99 258.25 69.87
J524 2.14 52.7 258.26 89.07
J526 2.14 52.7 258.26 89.07
J528 2.14 111.15 258.3 63.76
J530 2.14 130.5 258.32 55.39
J532 2.14 175 258.34 36.11
J534 2.14 153.15 258.34 45.58
J536 2.14 165 258.41 40.48
J538 2.14 182.39 258.56 33.01
J540 2.14 180.8 258.59 33.71
1542 2.14 168 258.53 39.23
J544 2.14 152 258.45 46.12
J546 2.14 115 258.25 62.07
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2039 Peak Hour Demand Scenario ATTACHMENT A
1548 2.14 115 258.25 62.07
J550 2.14 131.5 258.25 54.92
J552 2.14 170 258.3 38.26
J554 2.14 163 258.36 41.32
J556 2.14 138.24 258.39 52.06
J558 2.14 125.5 258.39 57.58
J560 2.14 146 258.36 48.69
J562 2.14 143.19 258.45 49.94
J564 0 0 258.63 112.07
J566 0 156.33 258.6 44.31
J568 0 164.43 258.6 40.8
J570 2.14 120 258.37 59.96
J572 2.14 146 258.39 48.7
J574 2.14 156 258.42 44.38
J576 2.14 0 258.42 111.97
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2038 Maximum Day Demand Fire Flow Scenario ATTACHMENT A
Available Flow at Hydrant (gpm); Design Flow (gpm); Flow at
Total Demand | maintains 20 psi in water main | Critical Node | Critical Node Pressure (psi) | Critical Node hydrant to Maintain Minimum
ID (gpm) adjacent to hydrant ID at Available Fire Flow Head (ft) System Pressure at 20 psi
J-10 3,501.74 8,993.58 J-10 20.00 197.66 8,993.64
J-100 3,501.74 6,489.88 J-52 8.09 203.67 3,654.25
J-101 3,501.74 4,657.60 J-52 17.26 224.83 3,826.90
J-102 3,501.74 9,201.01 J-52 -19.97 138.92 3,064.05
J-1020 3,501.74 4,306.30 J-52 -5.76 171.72 1,837.04
J-1021 3,501.74 4,208.20 J-52 -5.31 172.74 1,810.45
J-103 3,501.74 6,238.20 J-52 -19.20 140.68 2,172.25
J-104 3,501.74 9,138.66 J-52 -18.20 143.00 3,106.97
J-107 3,501.74 12,489.68 J-52 -9.17 163.83 4,629.81
J-108 1,001.74 3,770.97 J-85 19.92 229.48 3,750.25
J-109 1,001.74 3,812.28 J554 17.40 203.17 3,519.56
J-11 3,501.74 19,684.58 J-83 13.21 217.49 13,472.01
J-110 1,001.74 7,035.64 J-85 11.18 209.30 4,621.13
J-112 1,001.74 1,447.99 J-111 19.03 215.92 1,392.76
J-113 1,001.74 4,267.38 J-113 20.00 189.66 4,267.38
J-114 1,001.74 3,927.15 J-114 20.00 189.16 3,927.16
J-115 1,001.74 7,687.96 J-85 11.80 210.73 5,162.94
J-116 1,001.74 9,999.05 J-52 4.67 195.78 4,933.73
J-117 3,501.74 10,857.94 J-52 0.56 186.29 4,829.26
J-118 3,501.74 11,543.42 J-52 -3.86 176.09 4,690.19
J-119 3,501.74 13,063.68 J-52 -12.73 155.62 4,585.45
J-12 1,001.74 581.60 J-12 20.00 201.16 581.61
J-122 3,501.74 8,653.89 J-52 -4.92 173.64 3,558.81
J-123 3,501.74 8,159.90 J-52 1.02 187.35 3,781.42
J-125 3,501.74 9,126.59 J-52 -15.66 148.87 3,197.82
J-126 3,501.74 9,128.03 J-52 -14.04 152.60 3,263.20
J-127 3,501.74 9,074.86 J-52 3.92 194.04 4,446.13
J-128 3,501.74 5,919.59 J-52 16.10 222.15 4,586.00
J-13 1,001.74 2,261.29 J-12 18.70 198.15 2,186.03
J-130 3,501.74 11,050.77 J-52 -3.72 176.42 4,526.18
J-131 3,501.74 12,216.94 J-52 -9.39 163.33 4,523.08
J-132 3,501.74 11,762.28 J-52 -7.25 168.27 4,514.67
J-134 3,501.74 6,771.43 J-52 9.21 206.25 3,955.69
J-135 3,501.74 9,072.66 J-52 -11.75 157.89 3,344.94
J-136 3,501.74 9,227.17 J-52 -10.55 160.65 3,451.17
J-137 1,001.74 1,076.67 J-137 20.00 207.66 1,076.67
J-138 1,001.74 1,120.54 J-138 20.00 199.66 1,120.54
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2038 Maximum Day Demand Fire Flow Scenario ATTACHMENT A

Available Flow at Hydrant (gpm); Design Flow (gpm); Flow at
Total Demand | maintains 20 psi in water main | Critical Node | Critical Node Pressure (psi) | Critical Node hydrant to Maintain Minimum
ID (gpm) adjacent to hydrant ID at Available Fire Flow Head (ft) System Pressure at 20 psi

J-139 1,001.74 347.87 J-139 20.00 191.16 347.87

J-14 3,501.74 2,401.11 J-12 18.05 196.65 2,283.82
J-140 1,001.74 624.90 J-139 11.33 171.15 531.27

J-141 1,001.74 555.43 J-139 9.17 166.16 456.47

J-142 1,001.74 1,336.44 J-142 20.00 144.66 1,336.44
J-143 1,001.74 1,819.44 J-139 0.95 147.20 1,337.79
J-144 1,001.74 1,525.63 J-139 7.00 161.15 1,214.68
J-145 1,001.74 1,140.60 J-145 20.00 197.06 1,140.60
J-147 1,001.74 742.76 J-147 20.00 174.66 742.76

J-149 1,001.74 3,939.35 J-147 17.83 169.66 3,798.09
J-15 3,501.74 6,398.38 J-12 16.75 193.65 5,683.95
J-150 1,001.74 4,082.07 J-150 20.00 167.06 4,082.08
J-151 1,001.74 4,185.95 J-151 20.00 131.16 4,185.96
J-152 1,001.74 4,238.86 J-139 17.62 185.67 4,022.24
J-153 1,001.74 3,704.10 J-139 -4.79 133.96 2,508.01
J-154 1,001.74 5,437.97 J-139 -4.10 135.55 3,701.78
J-155 1,001.74 5,521.78 J-139 -2.99 138.10 3,807.32
J-156 3,501.74 6,152.52 J-52 16.05 222.04 4,757.22
J-157 1,001.74 2,374.54 J-157 20.00 106.66 2,374.54
J-158 1,001.74 3,640.72 J-158 20.00 139.66 3,640.72
J-159 3,501.74 9,094.89 J-52 5.32 197.27 4,614.42
J-16 1,001.74 2,895.04 J-16 20.00 194.66 2,895.04
J-160 3,501.74 6,361.83 J-52 14.97 219.55 4,660.94
J-161 3,501.74 7,479.49 J-52 10.41 209.03 4,562.73
J-164 3,501.74 2,414.45 J-164 20.00 61.66 2,414.45
J-165 3,501.74 11,974.97 J-52 -8.46 165.48 4,497.46
J-166 3,501.74 11,998.49 J-52 -8.84 164.60 4,479.98
J-168 3,501.74 10,875.20 J-52 -4.84 173.84 4,365.86
J-17 3,501.74 2,887.07 1374 20.00 194.66 2,887.07
J-170 3,501.74 11,208.76 J-52 -8.66 165.01 4,217.55
J-171 3,501.74 7,790.86 J-52 5.65 198.03 4,062.30
J-172 3,501.74 6,959.05 J-52 8.63 204.92 3,987.98
J-173 3,501.74 7,117.37 J-52 8.12 203.74 4,018.70
J-175 3,501.74 9,646.69 J-52 -7.03 168.79 3,781.17
J-176 3,501.74 6,636.66 J-52 9.69 207.37 3,933.11
J-177 3,501.74 9,687.13 J-52 -9.29 163.56 3,667.22
J-178 3,501.74 7,115.76 J-52 7.00 201.17 3,884.43
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2038 Maximum Day Demand Fire Flow Scenario ATTACHMENT A
Available Flow at Hydrant (gpm); Design Flow (gpm); Flow at
Total Demand | maintains 20 psi in water main | Critical Node | Critical Node Pressure (psi) | Critical Node hydrant to Maintain Minimum
ID (gpm) adjacent to hydrant ID at Available Fire Flow Head (ft) System Pressure at 20 psi
J-179 3,501.74 5,638.49 J-52 13.77 216.77 3,884.43
J-18 3,501.74 4,030.96 J-2006 19.35 184.66 3,960.78
J-180 3,501.74 7,346.97 J-52 5.47 197.63 3,842.76
J-181 3,501.74 6,481.27 J-52 9.75 207.50 3,842.76
J-182 3,501.74 7,898.30 J-52 2.25 190.19 3,777.27
J-183 3,501.74 9,424.71 J-52 -7.76 167.08 3,662.36
J-184 3,501.74 9,732.28 J-52 -10.00 161.91 3,644.55
J-185 3,501.74 5,684.81 J-52 12.12 212.98 3,662.36
J-186 3,501.74 9,515.42 J-52 -9.98 161.96 3,574.09
J-187 3,501.74 9,297.42 J-52 -10.30 161.22 3,486.19
J-188 1,001.74 459.29 J-188 20.00 193.26 459.29
J-189 1,001.74 5,082.07 J-189 20.00 186.16 5,082.08
J-19 3,501.74 3,760.21 J-19 20.00 184.66 3,760.21
J-192 1,001.74 5,698.01 J-192 20.00 189.66 5,698.02
J-20 3,501.74 7,464.62 J-20 20.00 191.76 7,464.65
J-2000 3,501.74 4,122.67 J-2000 20.00 186.16 4,122.67
J-2001 3,501.74 4,036.30 J-2001 20.00 186.16 4,036.30
J-2002 1,001.74 3,920.62 J-2002 20.00 186.16 3,920.63
J-2004 3,501.74 4,093.87 J-2005 20.00 186.16 4,093.87
J-2005 1,001.74 3,439.06 J-2005 20.00 186.16 3,439.06
J-2006 3,501.74 2,692.34 J-2006 20.00 186.16 2,692.34
J-2011 3,501.74 10,836.40 J-52 -6.81 169.28 4,212.64
J-2020 3,501.74 3,321.70 J-52 12.00 212.70 2,172.25
J-25 1,001.74 6,130.54 J-26 19.35 191.16 6,013.03
J-27 3,501.74 6,613.15 J-27 20.00 192.66 6,613.16
J-28 3,501.74 7,924.21 J-28 20.00 192.66 7,924.24
J-29 1,001.74 7,478.65 J-29 20.00 192.66 7,478.68
J-3 1,001.74 2,869.09 J-52 3.10 192.16 1,474.65
J-30 1,001.74 3,672.32 J-30 20.00 187.66 3,672.32
J-31 3,501.74 7,363.99 J-52 19.66 230.37 7,115.38
J-33 1,001.74 3,516.94 J-33 20.00 189.66 3,516.94
J-34 1,001.74 4,377.76 J-34 20.00 174.66 4,377.76
J-37 3,501.74 10,560.60 J-52 11.20 210.85 6,025.33
J-39 3,501.74 12,367.28 J-52 2.36 190.44 5,352.02
J-4 3,501.74 4,605.39 J-52 -5.62 172.03 1,961.91
J-40 3,501.74 13,285.74 J-52 -3.24 177.51 5,204.39
J-400 3,501.74 7,741.43 J-52 18.72 228.20 6,861.00
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2038 Maximum Day Demand Fire Flow Scenario ATTACHMENT A
Available Flow at Hydrant (gpm); Design Flow (gpm); Flow at
Total Demand | maintains 20 psi in water main | Critical Node | Critical Node Pressure (psi) | Critical Node hydrant to Maintain Minimum

ID (gpm) adjacent to hydrant ID at Available Fire Flow Head (ft) System Pressure at 20 psi
J-401 3,501.74 8,141.84 J-52 17.69 225.83 6,644.45
J-402 1,001.74 5,343.29 J-402 20.00 186.16 5,343.30
J-403 3,501.74 4,662.37 J-403 20.00 181.16 4,662.38
J-404 1,001.74 2,882.66 J-404 20.00 171.16 2,882.67
J-405 1,001.74 4,957.99 J-403 19.14 179.16 4,859.59
J-409 3,501.74 6,952.15 J-52 8.25 204.04 3,936.14
J-42 3,501.74 5,199.47 J-52 10.31 208.78 3,157.67
J-43 3,501.74 6,295.34 J-52 -5.98 171.20 2,631.20
J-44 3,501.74 3,973.29 J-52 -6.90 169.08 1,672.04
J-45 1,001.74 3,612.34 J-52 -6.89 169.09 1,527.90
J-47 3,501.74 3,415.26 J-52 -5.77 171.69 1,474.65
J-60 1,001.74 3,466.69 J-52 -2.68 178.82 1,574.46
J-61 3,501.74 3,866.28 J-52 -4.51 174.59 1,691.22
J-62 1,001.74 2,706.50 J-52 13.45 216.05 1,884.27
J-63 3,501.74 4,913.49 J-52 -12.41 156.37 1,884.27
J-65 3,501.74 7,171.75 J-52 10.93 210.23 4,465.20
J-66 3,501.74 13,025.11 J-52 -11.84 157.68 4,629.92
J-68 3,501.74 12,375.50 J-52 -7.96 166.64 4,672.69
J-69 3,501.74 13,339.25 J-52 -10.95 159.73 4,768.45
J-71 3,501.74 14,503.30 J-52 -11.96 157.39 5,057.04
J-72 3,501.74 6,285.99 J-52 16.00 221.92 4,860.94
J-73 3,501.74 13,099.08 J-52 -3.28 177.42 5,281.86
J-74 3,501.74 10,940.41 J-52 10.28 208.73 6,328.17
J-75 1,001.74 4,934.70 1574 19.11 200.11 4,816.49
J-77 3,501.74 10,925.21 J-52 16.44 222.95 8,822.60
J-78 3,501.74 4,762.57 J556 14.91 172.64 4,265.81
J-80 1,001.74 2,917.08 J-80 20.00 184.66 2,917.08
J-81 3,501.74 3,697.50 J-82 19.56 205.15 3,648.88
J-82 1,001.74 3,058.41 J-82 20.00 206.16 3,058.41
J-83 3,501.74 3,340.36 J-83 20.00 233.16 3,340.37
J-85 1,001.74 1,341.01 J-85 20.00 229.66 1,341.01
J-86 1,001.74 5,663.78 J-83 17.20 226.69 4,612.15
J-87 3,501.74 4,288.36 J-83 19.32 231.59 4,043.89
J-88 3,501.74 5,668.91 J-83 16.13 224.23 4,334.79
J-89 1,001.74 2,689.20 J-89 20.00 199.16 2,689.21

J-9 3,501.74 25,793.22 J-83 13.70 218.61 16,818.73
J-90 1,001.74 2,761.30 J-90 20.00 198.66 2,761.30
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2038 Maximum Day Demand Fire Flow Scenario ATTACHMENT A
Available Flow at Hydrant (gpm); Design Flow (gpm); Flow at
Total Demand | maintains 20 psi in water main | Critical Node | Critical Node Pressure (psi) | Critical Node hydrant to Maintain Minimum
ID (gpm) adjacent to hydrant ID at Available Fire Flow Head (ft) System Pressure at 20 psi
J-91 1,001.74 2,569.69 J-91 20.00 190.66 2,569.69
J-92 1,001.74 2,998.96 J-92 20.00 159.66 2,998.96
J-94 1,001.74 2,807.70 J-94 20.00 166.66 2,807.71
J-95 3,501.74 6,726.87 J-52 13.83 216.92 4,695.99
J-97 3,501.74 6,973.02 J-52 10.97 210.31 4,336.05
J-98 3,501.74 7,486.25 J-52 8.33 204.22 4,237.80
J-99 3,501.74 4,875.74 J-52 17.51 225.42 4,071.29
J2003 3,501.74 3,986.24 J2007 20.00 186.16 3,986.24
12007 1,001.74 3,543.55 J2007 20.00 186.16 3,543.55
J2011 3,501.74 3,164.19 J-52 -2.03 180.32 1,460.99
J300 3,501.74 12,399.08 J-52 -10.68 160.35 4,493.51
J302 3,501.74 13,127.91 J-52 -12.27 156.69 4,637.36
J304 3,501.74 12,966.22 J-52 -10.19 161.49 4,714.97
J306 1,001.74 11,785.05 J-52 -7.55 167.57 4,495.25
J308 3,501.74 11,361.82 J-52 -5.34 172.68 4,509.73
J310 3,501.74 12,152.76 J-52 -9.19 163.79 4,517.34
1322 3,501.74 10,935.93 J-52 -3.64 176.59 4,485.15
1324 3,501.74 10,752.86 J-52 -2.79 178.57 4,491.68
J326 3,501.74 10,971.00 J-52 -3.84 176.13 4,484.06
1328 3,501.74 11,018.43 J-52 -2.32 179.65 4,630.49
J330 3,501.74 10,363.90 J-52 -0.19 184.57 4,576.38
J332 3,501.74 10,313.82 J-52 -6.50 169.99 4,054.52
J334 3,501.74 10,851.31 J-12 17.45 195.27 10,513.52
J336 3,501.74 7,409.78 J336 20.00 191.16 7,409.80
J338 3,501.74 10,888.49 J-12 17.90 196.32 10,608.16
J340 3,501.74 11,543.80 J-52 7.11 201.42 5,622.80
J354 3,501.74 11,720.00 J-52 -6.72 169.49 4,537.92
J356 3,501.74 11,795.48 J-52 -6.03 171.07 4,616.23
J358 3,501.74 11,610.72 J-52 -4.51 174.59 4,668.54
J360 3,501.74 12,230.39 J-52 -5.12 173.18 4,832.18
1362 3,501.74 2,870.85 J-12 17.62 195.65 2,610.63
J364 1,001.74 1,506.02 1364 20.00 188.65 1,506.02
J368 1,001.74 2,432.65 1368 20.00 194.66 2,432.65
1372 1,001.74 3,929.01 1372 20.00 185.06 3,929.01
1374 1,001.74 2,789.82 1374 20.00 194.66 2,789.83
J376 1,001.74 6,727.38 1376 20.00 192.66 6,727.40
J380 1,001.74 5,778.73 J380 20.00 192.66 5,778.74
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2038 Maximum Day Demand Fire Flow Scenario ATTACHMENT A
Available Flow at Hydrant (gpm); Design Flow (gpm); Flow at
Total Demand | maintains 20 psi in water main | Critical Node | Critical Node Pressure (psi) | Critical Node hydrant to Maintain Minimum
ID (gpm) adjacent to hydrant ID at Available Fire Flow Head (ft) System Pressure at 20 psi

1382 1,001.74 7,595.38 J-52 19.18 229.26 7,011.21
J386 1,001.74 2,549.10 1386 20.00 186.66 2,549.10
J408 1,001.74 3,710.94 J-52 8.74 205.18 2,172.25
J410 1,001.74 4,166.86 J-52 4.59 195.60 2,172.25
J412 3,501.74 7,041.24 J-52 -18.63 142.00 2,453.52
J418 3,501.74 9,147.26 J-52 -17.49 144.64 3,135.15
1424 3,501.74 9,132.59 J-52 -16.18 147.65 3,179.31
J454 3,501.74 8,666.82 J-52 -1.25 182.11 3,805.34
J456 3,501.74 7,352.65 J-52 5.73 198.22 3,870.75
J458 3,501.74 6,528.26 J-52 10.30 208.78 3,949.10
J460 3,501.74 9,344.04 J-52 -0.68 183.43 4,114.22
J462 3,501.74 7,610.59 J-52 7.31 201.86 4,166.72
J466 3,501.74 12,299.42 J-52 -8.04 166.44 4,641.81
J468 3,501.74 12,124.50 J-52 -7.46 167.77 4,625.24
J470 3,501.74 12,063.50 J-52 -8.82 164.65 4,509.59
1472 3,501.74 12,176.17 J-52 -9.79 162.40 4,476.75
Ja74 3,501.74 9,992.49 J-52 -2.02 180.33 4,255.65
1498 3,501.74 13,894.87 J-52 -8.93 164.39 5,059.16
J500 3,501.74 10,923.79 J-52 -0.78 183.19 4,725.15
J506 3,501.74 10,881.81 J-52 -1.53 181.46 4,646.70
J508 3,501.74 10,782.27 J-52 -2.73 178.69 4,501.00
J512 3,501.74 4,999.39 J-52 18.88 228.57 4,583.35
J514 3,501.74 4,211.72 J514 20.00 151.36 4,211.72
J520 1,001.74 2,333.17 J-139 -3.57 136.77 1,620.92
J522 1,001.74 1,664.08 J-139 7.64 162.63 1,337.79
J526 1,001.74 4,072.92 J-139 18.01 186.57 3,896.73
J528 1,001.74 8,633.89 J-52 9.22 206.28 4,951.44
J538 1,001.74 7,911.84 J-83 19.78 232.66 7,772.99
J550 1,001.74 464.08 J550 20.00 177.66 464.08

J552 1,001.74 1,142.89 J552 20.00 216.16 1,142.89
J554 1,001.74 2,983.53 J554 20.00 209.16 2,983.53
J560 1,001.74 10,860.88 J-12 18.86 198.53 10,705.39
1562 1,001.74 4,245.86 1562 20.00 189.35 4,245.87
J568 1,000.00 21,843.11 J-83 11.74 214.11 14,071.17
J570 1,001.74 6,086.32 J-52 19.17 229.25 5,714.56
J572 1,001.74 4,427.63 1572 20.00 192.16 4,427.63
J574 1,001.74 3,430.03 1574 20.00 202.16 3,430.03
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2038 Maximum Day Demand Fire Flow Scenario

ATTACHMENT A

Available Flow at Hydrant (gpm);

Design Flow (gpm); Flow at

Total Demand | maintains 20 psi in water main | Critical Node | Critical Node Pressure (psi) | Critical Node hydrant to Maintain Minimum
ID (gpm) adjacent to hydrant ID at Available Fire Flow Head (ft) System Pressure at 20 psi
J576 1,001.74 9,860.17 1574 -28.31 90.66 4,908.63
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2038 Maximum Day Demand Fire Flow Scenario with CIPs ATTACHMENT A
Available Flow at Hydrant (gpm); Critical Node Pressure Design Flow (gpm); Flow at
Total Demand | maintains 20 psi in water main (psi) at Available Fire | Critical Node hydrant to Maintain Minimum
ID (gpm) adjacent to hydrant Critical Node ID Flow Head (ft) System Pressure at 20 psi

J-10 3,501.74 9,100.76 J-10 20.00 197.66 9,100.81
J-100 3,501.74 6,289.78 J-85 19.83 229.26 6,213.45
J-101 3,501.74 4,590.18 J-101 20.00 106.66 4,590.18
J-102 3,501.74 7,981.50 J2011 -25.28 61.65 5,054.72
J-1020 3,501.74 3,092.98 J-47 13.93 147.66 2,849.15
J-1021 3,501.74 2,998.24 J-47 14.80 149.66 2,792.51
J-103 3,501.74 4,579.70 J2011 -24.85 62.65 2,917.82
J-104 3,501.74 8,001.81 J2011 -23.13 66.61 5,142.04
J-107 3,501.74 12,414.48 J-85 5.30 195.73 6,375.09
J-108 1,001.74 3,943.87 J-85 19.66 228.88 3,849.48
J-109 1,001.74 4,788.09 J-85 17.04 222.83 3,988.51

J-11 3,501.74 19,803.52 J-83 13.25 217.58 13,512.80
J-110 1,001.74 7,079.93 J-85 10.89 208.63 4,608.02
J-112 1,001.74 2,411.86 J-111 18.44 214.55 2,266.25
J-113 1,001.74 4,282.18 J-113 20.00 189.66 4,282.18
J-114 1,001.74 3,943.58 J-114 20.00 189.16 3,943.58
J-115 1,001.74 7,697.55 J-85 11.60 210.28 5,135.86
J-116 1,001.74 10,013.59 J-85 6.67 198.89 5,565.35
J-117 3,501.74 10,903.54 J-85 4.91 194.82 5,728.60
J-118 3,501.74 11,407.66 J-85 4.76 194.48 5,916.47
J-119 3,501.74 12,846.00 J-85 1.17 186.19 6,067.55

J-12 1,001.74 1,783.82 J-12 20.00 201.16 1,783.82
J-122 3,501.74 8,111.77 J2011 -3.13 112.78 6,114.39
J-123 3,501.74 7,792.11 J-85 16.18 220.84 6,205.42
J-125 3,501.74 8,128.70 J2011 -20.01 73.82 5,335.89
J-126 3,501.74 8,214.29 J2011 -17.65 79.26 5,482.93
J-127 3,501.74 8,941.72 J-85 13.09 213.71 6,090.30
J-128 3,501.74 7,674.32 J-85 15.23 218.64 5,890.45

J-13 1,001.74 2,305.34 J-12 18.70 198.16 2,228.81
J-130 3,501.74 10,981.03 J-85 6.44 198.37 5,948.35
J-131 3,501.74 12,071.89 J-85 2.86 190.10 5,955.97
J-132 3,501.74 10,987.95 J-85 6.66 198.87 5,980.41
J-134 3,501.74 6,648.87 J-85 18.89 227.09 6,174.50
J-135 3,501.74 8,254.88 J2011 -13.75 88.27 5,675.65
J-136 3,501.74 8,496.96 J2011 -11.45 93.57 5,940.00
J-137 1,001.74 1,244.07 J-137 20.00 207.66 1,244.07
J-138 1,001.74 1,225.37 J-138 20.00 199.66 1,225.37
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2038 Maximum Day Demand Fire Flow Scenario with CIPs ATTACHMENT A
Available Flow at Hydrant (gpm); Critical Node Pressure Design Flow (gpm); Flow at
Total Demand | maintains 20 psi in water main (psi) at Available Fire | Critical Node hydrant to Maintain Minimum
ID (gpm) adjacent to hydrant Critical Node ID Flow Head (ft) System Pressure at 20 psi
J-139 1,001.74 1,094.06 J-139 20.00 191.16 1,094.06
J-14 3,501.74 2,451.76 J-12 18.05 196.66 2,332.23
J-140 1,001.74 1,408.64 J-139 11.33 171.16 1,198.11
J-141 1,001.74 1,419.53 J-139 9.17 166.16 1,167.15
J-142 1,001.74 1,372.96 J-142 20.00 144.66 1,372.96
J-143 1,001.74 1,900.55 J-139 2.14 149.94 1,418.67
J-144 1,001.74 1,611.97 J-139 7.00 161.16 1,283.79
J-145 1,001.74 1,228.85 J-145 20.00 197.06 1,228.85
J-147 1,001.74 2,888.45 J-147 20.00 174.66 2,888.45
J-149 1,001.74 3,987.15 J-147 17.83 169.66 3,844.32
J-15 3,501.74 6,412.16 J-12 16.75 193.66 5,695.91
J-150 1,001.74 4,146.17 J-150 20.00 167.06 4,146.17
J-151 1,001.74 4,275.16 J-151 20.00 131.16 4,275.17
J-152 1,001.74 4,351.31 J-139 19.79 190.68 4,330.67
J-153 1,001.74 3,795.13 J-139 -1.21 142.20 2,679.17
J-154 1,001.74 5,639.56 J-139 -1.01 142.66 3,984.44
J-155 1,001.74 5,737.70 J-139 0.01 145.03 4,106.38
J-156 3,501.74 6,655.52 J-139 7.96 163.38 5,322.98
J-157 1,001.74 4,460.33 J-157 20.00 106.66 4,460.34
J-158 1,001.74 3,722.66 J-158 20.00 139.66 3,722.67
J-159 3,501.74 9,964.35 J-85 7.84 201.59 5,692.22
J-16 1,001.74 9,977.96 J-16 20.00 194.66 9,977.98
J-160 3,501.74 8,815.54 J-85 11.34 209.67 5,695.14
J-161 3,501.74 9,125.78 J-85 11.10 209.13 5,808.71
J-164 3,501.74 4,346.08 J-164 20.00 61.66 4,346.08
J-165 3,501.74 12,097.05 J-85 1.85 187.78 5,855.88
J-166 3,501.74 11,966.17 J-85 2.84 190.04 5,911.67
J-168 3,501.74 10,793.51 J-85 6.85 199.31 5,923.23
J-17 3,501.74 8,476.28 1374 20.00 194.66 8,476.33
J-170 3,501.74 10,988.07 J-85 6.59 198.71 5,971.01
J-171 3,501.74 7,648.94 J-85 15.73 219.80 6,005.87
J-172 3,501.74 6,849.19 J-85 17.96 224.95 6,022.50
J-173 3,501.74 7,010.44 J-85 17.51 223.92 6,014.48
J-175 3,501.74 9,172.14 J-85 12.50 212.35 6,088.73
J-176 3,501.74 6,512.51 J-85 19.13 227.66 6,143.29
J-177 3,501.74 9,101.28 J-85 12.71 212.84 6,094.84
J-178 3,501.74 6,964.07 J-85 17.73 224.43 6,046.40

King County Water District #54
2019 Water System Plan

Page 2 of 7



2038 Maximum Day Demand Fire Flow Scenario with CIPs ATTACHMENT A
Available Flow at Hydrant (gpm); Critical Node Pressure Design Flow (gpm); Flow at
Total Demand | maintains 20 psi in water main (psi) at Available Fire | Critical Node hydrant to Maintain Minimum
ID (gpm) adjacent to hydrant Critical Node ID Flow Head (ft) System Pressure at 20 psi
J-179 3,501.74 3,778.93 J-179 20.00 63.66 3,778.93
J-18 3,501.74 9,055.64 1374 19.17 192.74 8,805.10
J-180 3,501.74 7,162.97 J-85 17.24 223.28 6,055.56
J-181 3,501.74 6,353.00 J-85 19.30 228.03 6,055.56
J-182 3,501.74 7,617.87 J-85 16.04 220.52 6,069.55
J-183 3,501.74 8,875.39 J-85 13.27 214.11 6,092.69
J-184 3,501.74 9,116.43 J-85 12.68 212.77 6,096.03
J-185 3,501.74 4,027.67 J-185 20.00 59.66 4,027.67
J-186 3,501.74 8,862.99 J-85 13.35 214.30 6,103.22
J-187 3,501.74 8,591.56 J2011 -10.87 94.91 6,030.50
J-188 1,001.74 1,684.78 J-188 20.00 193.26 1,684.78
J-189 1,001.74 5,494.54 J-189 20.00 186.16 5,494.55
J-19 3,501.74 5,087.27 J-19 20.00 184.66 5,087.29
J-192 1,001.74 5,740.81 J-192 20.00 189.66 5,740.82
J-20 3,501.74 8,041.21 J-20 20.00 191.76 8,041.25
J-2000 3,501.74 8,018.08 J-2000 20.00 186.16 8,018.11
J-2001 3,501.74 6,616.67 J-2001 20.00 186.16 6,616.69
J-2002 1,001.74 5,383.28 J-2002 20.00 186.16 5,383.29
J-2004 3,501.74 4,624.93 J-2005 20.00 186.16 4,624.93
J-2005 1,001.74 3,738.48 J-2005 20.00 186.16 3,738.48
J-2006 3,501.74 3,384.75 J-2006 20.00 186.16 3,384.76
J-2011 3,501.74 10,504.52 J-85 9.60 205.65 6,201.12
J-2020 3,501.74 2,956.36 J2011 19.15 164.19 2,917.82
J-25 1,001.74 6,463.50 J-26 19.35 191.16 6,336.19
J-27 3,501.74 6,961.01 J-27 20.00 192.66 6,961.03
J-28 3,501.74 8,494.91 J-28 20.00 192.66 8,494.95
J-29 1,001.74 7,859.29 J-29 20.00 192.66 7,859.32
J-3 1,001.74 2,026.45 J-3 20.00 151.16 2,026.45
J-30 1,001.74 3,935.80 J-30 20.00 187.66 3,935.81
J-31 3,501.74 7,647.01 J-31 20.00 191.66 7,647.03
J-33 1,001.74 3,556.02 J-33 20.00 189.66 3,556.02
J-34 1,001.74 4,430.00 J-34 20.00 174.66 4,430.00
J-37 3,501.74 10,779.34 J-33 11.95 171.08 9,048.65
J-39 3,501.74 12,548.65 J-84 16.28 224.07 8,872.03
J-4 3,501.74 3,426.36 J-47 13.07 145.66 3,121.81
J-40 3,501.74 13,456.93 J-84 14.30 219.49 8,443.08
J-400 3,501.74 8,001.34 J-33 18.70 186.66 7,749.64
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2038 Maximum Day Demand Fire Flow Scenario with CIPs ATTACHMENT A
Available Flow at Hydrant (gpm); Critical Node Pressure Design Flow (gpm); Flow at
Total Demand | maintains 20 psi in water main (psi) at Available Fire | Critical Node hydrant to Maintain Minimum

ID (gpm) adjacent to hydrant Critical Node ID Flow Head (ft) System Pressure at 20 psi
J-401 3,501.74 8,382.26 J-33 18.34 185.82 8,047.57
J-402 1,001.74 5,358.88 J-402 20.00 186.16 5,358.89
J-403 3,501.74 4,683.86 J-403 20.00 181.16 4,683.86
J-404 1,001.74 2,919.20 J-404 20.00 171.16 2,919.20
J-405 1,001.74 4,984.29 J-403 19.14 179.16 4,885.25
J-409 3,501.74 6,826.61 J-85 18.06 225.17 6,034.73
J-42 3,501.74 4,910.19 J-42 20.00 141.66 4,910.19
J-43 3,501.74 5,338.86 J-47 11.33 141.65 4,761.23
J-44 3,501.74 2,697.75 J-47 14.58 149.16 2,506.20
J-45 1,001.74 2,307.03 J-47 17.40 155.66 2,224.38
J-47 3,501.74 2,124.93 J-47 20.00 161.66 2,124.93
J-60 1,001.74 2,005.40 J2011 14.80 154.16 1,861.21
J-61 3,501.74 2,380.83 J2011 8.52 139.66 2,042.35
J-62 1,001.74 2,202.87 J-62 20.00 131.16 2,202.87
J-63 3,501.74 3,284.26 J2011 -8.81 99.66 2,369.61
J-65 3,501.74 7,158.16 J-85 18.67 226.59 6,561.94
J-66 3,501.74 13,069.81 J-85 6.08 197.53 6,718.33
J-68 3,501.74 12,413.98 J-85 7.88 201.69 6,721.90
J-69 3,501.74 13,404.79 J-84 11.41 212.83 7,239.62
J-71 3,501.74 14,639.11 J-84 10.09 209.79 7,525.79
J-72 3,501.74 6,302.46 J-72 20.00 156.66 6,302.47
J-73 3,501.74 13,206.50 J-84 13.30 217.20 7,748.83
J-74 3,501.74 11,382.17 J-83 18.00 228.54 8,981.95
J-75 1,001.74 9,582.26 J-83 19.57 232.17 9,030.47
J-77 3,501.74 11,068.82 1542 18.70 211.16 10,593.98
J-78 3,501.74 4,807.43 J556 14.94 172.72 4,309.02
J-80 1,001.74 3,197.96 J-80 20.00 184.66 3,197.97
J-81 3,501.74 4,920.37 J-83 17.33 226.99 4,020.45
J-82 1,001.74 3,597.54 J-82 20.00 206.16 3,597.54
J-83 3,501.74 3,461.33 J-83 20.00 233.16 3,461.34
J-85 1,001.74 1,343.99 J-85 20.00 229.66 1,343.99
J-86 1,001.74 5,663.29 J-83 17.12 226.51 4,590.70
J-87 3,501.74 4,360.06 J-83 19.39 231.75 4,135.21
J-88 3,501.74 5,668.58 J-83 16.22 224.42 4,352.09
J-89 1,001.74 2,674.34 J-89 20.00 199.16 2,674.34

J-9 3,501.74 25,903.80 J-83 13.75 218.74 16,841.31
J-90 1,001.74 2,719.21 J-90 20.00 198.66 2,719.21
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2038 Maximum Day Demand Fire Flow Scenario with CIPs

ATTACHMENT A

Available Flow at Hydrant (gpm); Critical Node Pressure Design Flow (gpm); Flow at
Total Demand | maintains 20 psi in water main (psi) at Available Fire | Critical Node hydrant to Maintain Minimum
ID (gpm) adjacent to hydrant Critical Node ID Flow Head (ft) System Pressure at 20 psi
J-91 1,001.74 2,554.40 J-91 20.00 190.66 2,554.40
J-92 1,001.74 2,789.38 J-92 20.00 159.66 2,789.38
J-94 1,001.74 2,699.64 J-94 20.00 166.66 2,699.64
J-95 3,501.74 6,724.63 J-85 19.20 227.80 6,369.13
J-97 3,501.74 6,931.99 J-85 18.94 227.22 6,462.12
J-98 3,501.74 7,389.95 J-85 17.66 224.27 6,393.33
J-99 3,501.74 4,832.96 J-99 20.00 109.66 4,832.96
J2003 3,501.74 4,589.04 12007 20.00 186.16 4,589.04
J2007 1,001.74 2,532.31 J2007 20.00 186.16 2,532.31
J2011 3,501.74 1,699.08 J2011 20.00 166.16 1,699.08
J300 3,501.74 12,399.10 J-85 1.18 186.23 5,901.18
J302 3,501.74 13,040.98 J-85 3.28 191.07 6,366.79
J304 3,501.74 13,006.91 J-85 6.41 198.29 6,739.63
J306 1,001.74 11,880.98 J-85 2.69 189.70 5,861.83
J308 3,501.74 11,327.41 J-85 5.14 195.37 5,925.99
J310 3,501.74 11,952.59 J-85 4.68 194.30 6,121.63
1322 3,501.74 10,886.86 J-85 6.59 198.71 5,927.94
1324 3,501.74 10,381.67 J-85 8.72 203.61 6,010.13
1326 3,501.74 10,821.74 J-85 8.72 203.63 6,202.49
J328 3,501.74 10,985.70 J-85 9.86 206.25 6,451.27
J330 3,501.74 10,416.20 J-85 13.53 214.73 6,874.44
J332 3,501.74 10,049.71 J-84 16.76 225.18 7,203.99
J334 3,501.74 11,060.02 J-12 17.47 195.32 10,707.26
J336 3,501.74 8,024.61 J336 20.00 191.16 8,024.64
J338 3,501.74 11,169.00 J-12 17.80 196.08 10,859.85
J340 3,501.74 11,744.67 J-84 17.90 227.81 9,388.77
J354 3,501.74 11,545.47 J-85 5.19 195.48 6,021.26
J356 3,501.74 11,674.79 J-85 6.43 198.35 6,232.67
J358 3,501.74 11,593.95 J-85 8.95 204.14 6,559.70
J360 3,501.74 12,322.23 J-84 12.11 214.44 7,030.26
J362 3,501.74 2,871.22 J-12 17.62 195.66 2,623.43
J364 1,001.74 1,510.80 J364 20.00 188.65 1,510.80
J368 1,001.74 3,853.24 J368 20.00 194.66 3,853.25
1372 1,001.74 6,276.02 1372 20.00 185.06 6,276.04
1374 1,001.74 6,855.39 1374 20.00 194.66 6,855.41
J376 1,001.74 8,221.40 J376 20.00 192.66 8,221.44
J380 1,001.74 6,487.72 J380 20.00 192.66 6,487.74

King County Water District #54
2019 Water System Plan

Page 5 of 7



2038 Maximum Day Demand Fire Flow Scenario with CIPs ATTACHMENT A

Available Flow at Hydrant (gpm); Critical Node Pressure Design Flow (gpm); Flow at
Total Demand | maintains 20 psi in water main (psi) at Available Fire | Critical Node hydrant to Maintain Minimum
ID (gpm) adjacent to hydrant Critical Node ID Flow Head (ft) System Pressure at 20 psi
J382 1,001.74 7,872.00 J-31 19.48 190.47 7,765.99
J386 1,001.74 2,564.90 J386 20.00 186.66 2,564.90
J408 1,001.74 3,227.11 J2011 12.90 149.77 2,917.82
J410 1,001.74 3,520.60 J2011 5.63 132.99 2,917.82
J412 3,501.74 5,535.99 J2011 -25.09 62.09 3,517.13
J418 3,501.74 8,055.00 J2011 -22.40 68.30 5,200.86
1424 3,501.74 8,108.12 J2011 -20.74 72.14 5,295.42
J454 3,501.74 8,301.15 J-85 14.64 217.30 6,096.14
J456 3,501.74 7,161.24 J-85 17.43 223.72 6,115.78
J458 3,501.74 6,413.25 J-85 19.40 228.27 6,154.21
J460 3,501.74 9,058.41 J-85 13.52 214.71 6,238.59
1462 3,501.74 7,475.49 J-85 17.25 223.32 6,326.83
J466 3,501.74 12,339.50 J-85 8.05 202.08 6,717.43
J468 3,501.74 12,057.86 J-85 6.43 198.34 6,383.46
J470 3,501.74 11,430.23 J-85 5.28 195.68 5,985.35
1472 3,501.74 12,135.45 J-85 2.27 188.74 5,915.49
1474 3,501.74 9,840.44 J-85 10.01 206.60 5,966.71
1498 3,501.74 14,010.55 J-84 11.82 213.77 7,740.15
J500 3,501.74 10,949.17 J-85 11.65 210.39 6,746.58
J506 3,501.74 10,819.32 J-85 9.73 205.97 6,359.54
J508 3,501.74 10,867.10 J-85 6.35 198.15 5,887.29
J512 3,501.74 7,449.88 J-85 15.82 220.00 5,872.69
J514 3,501.74 4,216.23 J514 20.00 151.36 4,216.24
J520 1,001.74 2,406.20 J-139 -0.86 143.02 1,725.18
1522 1,001.74 1,732.37 J-139 8.88 165.49 1,418.67
J526 1,001.74 4,159.74 J526 20.00 98.86 4,159.74
J528 1,001.74 4,045.25 1528 20.00 157.31 4,045.26
J538 1,001.74 7,953.74 J-83 19.93 233.01 7,910.71
J550 1,001.74 1,297.07 J-145 17.66 191.66 1,228.85
J552 1,001.74 1,736.02 J552 20.00 216.16 1,736.02
J554 1,001.74 3,472.16 J554 20.00 209.16 3,472.16
J560 1,001.74 11,121.24 J-12 18.88 198.57 10,960.30
J562 1,001.74 4,397.99 1562 20.00 189.35 4,397.99
J568 1,000.00 21,965.48 J-83 11.82 214.27 14,113.31
J570 1,001.74 6,450.55 J570 20.00 166.16 6,450.56
J572 1,001.74 5,118.17 1572 20.00 192.16 5,118.18
J574 1,001.74 3,995.58 1574 20.00 202.16 3,995.58
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2038 Maximum Day Demand Fire Flow Scenario with CIPs

ATTACHMENT A

Available Flow at Hydrant (gpm);

Critical Node Pressure

Design Flow (gpm); Flow at

Total Demand maintains 20 psi in water main (psi) at Available Fire Critical Node hydrant to Maintain Minimum
ID (gpm) adjacent to hydrant Critical Node ID Flow Head (ft) System Pressure at 20 psi
J576 1,001.74 16,649.80 1572 -26.37 85.14 8,912.41
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EXECUTIVE SUMMARY

King County Water District 54 is totally reliant on ground water for the domestic and fire flow
water that it provides to the cities of Des Moines and Normandy Park. This water is pumped
from wells located in the Highline Aquifer. The water drawn from these wells is of such quality
that it does not require any further treatment. The residents and consumers of King County
Water District 54 have enjoyed this water for the past 65 years. They expect the District and
other government agencies to ensure that the quality and supply that can be drawn from this
source benefit many generations to come.

Wellhead Protection Planning is part of good stewardship of the water supply. Most of the
Wellhead Protection Plan details are devoted to planning and preparedness within a 10 year
exposure boundary because that is of our most immediate concern. However, pure water
sources are valued for centuries and well operations are meant to last many decades.
Therefore prudent land and water use practices need to extend well beyond the delineated
boundaries shown in the studies for these plans. For communities to thrive, they must have
access to potable water. A water source is part of a hydrogeologic system and is impacted by
conditions within the local environment. Therefore, it is imperative that we, collectively, practice
good stewardship of the resources.

Land use within the Wellhead Protection Planning Area for King County Water District 54 has
undergone major changes within the last 50 years. Most of the issues with surface water, storm
water and potential groundwater contamination have occurred within that same period of time.
King County Water District 54’s Wellhead Protection Plan details the measures that it is taking
to protect and preserve groundwater resources and the wells that draw from those resources.

Water District 54 Source of Supply

The water source facilities of Water District 54 consists of four supply wells, a 660,000 gallon
surface reservoir, a 250,000 gallon elevated reservoir, and a booster pump station. Three of the
wells and the elevated reservoir are now in service. The fourth well, surface reservoir and
booster pump station will be placed in service after completion of construction scheduled during
2004. Two of the wells now in service and the well to be placed in service are screened at
depths of 320 to 340 feet in what is referred to as the “deep aquifer”. The fourth well is screened
at depths of 213 to 239 feet in what is referred to as the shallow aquifer. Production of the wells
ranges from about 100 to about 500 gallons per minute. The water quality from both aquifers is
generally considered good and no treatment is necessary. The water source has been used for
over 65 years and the residents are keenly interested in preserving the taste and quality of the
water. In addition to the well field, Water District 54 has an emergency intertie with Highline
Water District.

Wellhead Protection Areas

A wellhead protection area (WHPA) represents an area of potential recharge from which a well
derives its groundwater supply. It is based on the capture zones that describe the area of an
aquifer that contribute water to a well in a given period of time. Capture zones for WHPAs are
usually defined for travel periods of 6 months and one, five and ten years. Since the Water
District 54 wells capture water from two aquifers, WHPAs are defined for both the deep and the
shallow aquifers. Robinson & Noble, Inc., a consulting hydrogeologist firm, determined the
WHPAs using analytical modeling for flow conditions near the wells and hydrogeologic mapping
for more distant areas in the aquifer system.

King County Water District No. §4 1
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The Water District 54 WHPA lies within the cities of Des Moines, Normandy Park, and SeaTac.
Potential contaminant sites include those typical of residential and commercial properties and
the fuel storage tanks at SeaTac Airport.

. ldentification and Ranking of Existing and Potential Contaminants

The locations of existing and potential contaminant sites were determined through a
computerized database search and site verification with a windshield survey. Environmental
Data Resources, Inc., a database research company, reviewed the EPA and Department of
Ecology contaminant databases within a 2-mile radius of the center of the WHPA. Ali of the
WHPAs are located within the 2-mile radius area. Personnel from the Water District and
Hedges Engineering & Consulting, Inc. conducted the windshield survey. They used global
positioning system (GPS) equipment to measure the latitude and longitude of each existing site
with potential for contaminants.

After verifying the existence of each potential contaminant site, Robinson & Noble ranked the
hazards according to three criteria. Proximity of the potential hazard to the water source was the
first priority. Within this highest priority criteria, locations within the 6-month WHPA had the
highest sub-priority and those outside WHPAs and down gradient of the water source had the
lowest sub-priority. The next priority was the type of contaminant source with 12 sub-priorities
based on the type of contaminated site. The third priority was the straight-line distance from the
water source within each WHPA sub-priority. The potential contaminant sites are listed in order
of their hazard ranking in Appendix C.

Notification of Wellhead Protection Areas

Owner/operators of potential contaminant sites were notified of the potential for their operations
to contaminate the groundwater supplies of the Water District. The letter in Appendix C was
distributed to each of these owner/operators. Local governments and appropriate state agencies
listed in Appendix D were notified of the Water District 54 Wellhead Protection Plan. A sample
copy of the letter to agencies/local governments is also included in Appendix D. Finally,
emergency providers within the wellhead protection area were notified of the need to have
appropriate spill/incidence response measures to prevent ground water contamination. A list of
these emergency responders and a sample letter are listed in Appendix E.

Contingency Plans

Water District 54 maintains a Fire Protection and Emergency Intertie with the Highline Water
District to provide water during emergency situations. In the event of contaminated water being
found in one of the District wells, this Intertie can be immediately opened. Contingency plans
have been further developed depending on the location of the contamination. If only one of the
fwo aquifers, deep or shallow, becomes contaminated, the other aquifer may still be useable.
This would most likely occur with contamination in the shallow aquifer and the deep aquifer
remaining useable. If contamination occurs within either WHPA, a consulting groundwater
hydrologist would be hired to develop recommendations for minimizing the effects and cleaning
up the contamination.

Management Strategies and Implementation Tasks

Effective management strategies will be required to reduce the hazard of the known and
potential contaminant sites within the WHP. Water District 54 owns only the small parcel of land
where the wells are located, and implementation of this WHPP will require a long-term
cooperative effort with local agencies, neighboring purveyors and state regulatory agencies. The

King County Water District No. 54 2
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Management Strategies outline long-term management of potential contaminant sources such
as sewers, septic tanks, storm water runoff, and petroleum storage tanks. They also include
education and cooperative efforts to maximize the limited resources of the District. The
Implementation Tasks list specific activities that will allow the Water District to meet their
management goals within time and financial constraints. The District has developed this WHPP
to identify the WHPA and known and potential contaminants within the area. It will, however,
rely heavily on other government entities to establish and enforce standards and practices to
minimize potential contamination.

Water District 54 recognizes the importance of a long-term commitment to the Management
Strategies and Implementation Tasks in WHPP. The plan identifies the WHPA and will be used
as a guideline for long-term monitoring of potential contamination within the area. It also
provides for compliance with State and Federal regulations for the maintenance of groundwater
quality for public water supplies.

King County Water District No. 54 3
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INTRODUCTION

The Wellhead Protection Program

The 1986 amendments to the Federal Safe Drinking Water Act mandate the development of a
state wellhead protection program. In July 1994, the State Department of Health addressed
these mandatory requirements by modifying WAC 246-290 to include the necessary elements of
the program. The overall goal of the state wellhead protection program is to prevent the
contamination of ground waters used by Group A public water systems. In Washington State,
the Wellhead Protection Plan (WHPP) must as a minimum include the following elements:

e A completed susceptibility assessment;

e A delineation of each groundwater source establishing time of travel zones for 6 month,
and 1, 5 and 10-year boundaries based on recognized methods;

e An inventory of actual and potential ground water contaminant sources within the
wellhead protection area along with notification documentation;
Documentation that delineation and inventory findings are distributed to required entities;
Development of a contingency plan to ensure that adequate supplies of water are
available in the event of contamination; and

e Documentation of coordination with local emergency responders for appropriate
spill/incident response measures.

Under the WAC, local public water systems have primary responsibility for developing and
implementing local wellhead protection programs. The State Department of Health (DOH)
oversees the wellhead protection program.

Water Supply for Water District No. 54

The Water District 54 wellhead protection area (WHPA) lies within the cities of Des Moines,
Normandy Park and SeaTac. Boundaries are relative to time water takes to travel to the
District’'s wells. The 10 year boundaries are as follows. The northern and southem boundaries
for both the shallow and deep aquifers extend from the south edge of SeaTac Airport on the
north to the community of Midway to the south. The eastermn edges are along the west side of
Interstate 5 for the shallow aquifer and along the east side of Interstate 5 for the deep aquifer.
On the western edge, the shallow aquifer area is about % mile inside the Puget Sound
shoreline, and the deep aquifer area extends slightly into Puget Sound.

Water District 54 wells have operated continuously for many decades and are expected to
operate for many decades to come. To determine the shape of the 20 year or beyond boundary
would require additional modeling beyond what has been required. However, the general shape
can be described with present knowledge. The boundary would not reach further east of the 10
year boundary because this is already at a ground water divide. Likewise, the boundary to the
west is near the aquifer boundary. The boundaries to the north and south would likely expand
those directions. For example, 20 year boundaries could be at most several thousand feet
beyond the 10 year boundaries.

Water District 54 depends entirely on ground water to supply its normal needs. The District has
768 connections and serves a population of slightly under 4000 residents — many of them in
multi-family housing units. It has three wells drilled into the deep aquifer and one into the
shallow aquifer. An elevated 250,000-gallon reservoir has been in service since 1968. A
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660,000-gallon surface reservoir and booster pump station will be placed in service when
construction is completed in 2004. In the event of an emergency, there is a Fire Protection and
Emergency Intertie Agreement with Highline Water District. This Intertie opens automatically in
the event that the water pressure in the District falls below a preset level

With the District's dependence on ground water, there is an obvious need for a Wellhead
Protection Plan. The WHPA includes a large area of highly developed land with multiple,
potential hazards. Examples of potential hazards include: leaking underground storage tanks,
pipelines, fuel storage tanks, petroleum products, fertilizers and pesticides, seepage from septic
systems, infiltration of runoff from many paved areas or waste and chemical storage facilities.
The potential major hazards tend to be concentrated in the downtown Des Moines area, along
Pacific Highway South, and along the southern portion of SeaTac Airport. The existing and
potential contaminants identified occur at or near land surface while the District’s wells draw
from deep underground. Therefore, the District’s sources are protected from contamination by
geologic and hydrogeologic considerations, and the potential for contamination to affect the
supply is small. Air-bourne contamination is also possible in the area, but its potential to affect
the water supply is even more remote than land-surface contamination. Even though the
likelihood of contamination of the water supply is small, with the District’s location near so many
potential sources of contamination, it is in the best interest of the District and water quality
protection that both an inventory of existing and potential hazards and a list of tasks designed to
reduce the risk from these hazards be made.

Susceptibility Assessment

The first step in the wellhead protection process was completion of Ground Water
Contamination Susceptibility Assessment Forms for all of the District’s wells. For Wells 4, 5, and
6 the Susceptibility Forms were completed in 1994. Well 7 was drilled in 2000, and the
Susceptibility Form for this well was completed in the same year. Copies of the completed
Ground Water Contamination Susceptibility Assessment Forms are included as Appendix A.
The ground water protection areas estimated via these initial forms have now been replaced
with a more thorough groundwater protection area delineation for the deep and shallow aquifers
developed by Robinson & Noble, a recognized hydrogeologic consulting firm, as described
below.

Hydrogeologic Assessment
Introduction

Purpose and Scope

Before a WHPP can be developed, a management zone around the protected well or wellfield
must be delineated. This zone is called the wellhead protection area (WHPA). As required by
State guidelines, WHPAs are primarily based on travel time-related capture zones. These
capture zones describe the area of a well's aquifer system (and all overlying material) that can
contribute water to the well in a given period of time. Capture zones are typically defined for
time-of-travel periods of six months, and one, five, and ten years. Several steps are necessary
to accurately delineate the area that contributes water to a well or wellfield. First, geologic and
hydrogeologic data for the general region must be collected and analyzed. Secondly, a
conceptual model of the hydrogeologic system that encompasses the well needs to be
developed from the data analysis. Finally, the WHPA needs to be defined by using the data
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analysis and conceptual model to determine zones of contribution, travel times, and capture
zones.

Several methods exist by which the capture zone of a well or wellfield can be defined.
Generally, the methods are considered to be in one of four categories. From lesser to greater
accuracy, these are: the calculated fixed radius method, analytical modeling, hydrogeologic
mapping, and numerical modeling. The calculated fixed radius method is a non-technical
approach that requires a minimum of hydrogeologic information. This method is overly simple
and is not appropriate to the Water District’s situation. The more technical methods of analytical
modeling and hydrogeologic mapping vary in their accuracy, depending upon the nature of the
hydrogeologic setting, the level of understanding of that setting, and the quantity and quality of
available data for the study area. Numerical modeling is a rigorous process that is highly
dependent on an abundance of data and a well-defined hydrogeologic setting. This method
applies computer technology to "solve" a master flow equation for the domain of the model.

Due to the constraints of available data, the hydrogeologic conditions in the area, and the scope
of the project, the numerical modeling method was not used for capture zone delineation for this
WHPP. Instead, analytical modeling combined with hydrogeologic mapping was determined to
be the most effective approach. The main drawback to using analytical modeling by itself is that
this method assumes constant aquifer properties and, therefore, gives poor resuits at distance
from wells where aquifer parameters typically change (from near-well conditions). For this
reason each well is assigned its own near well aquifer properties, while the aquifer system is
assigned averaged values determined by hydrogeologic mapping techniques, thereby providing
good capture zone definitions at both near and far distances. The explicit tools and methods
employed are described in detail later in this report.

Previous Studies

A regional groundwater study, Water-Resources Investigation Report 92-4098 (Woodward et
al., 1993), describes the general water resources of the southwestern King County area. USGS
Water Supply Bulletin No. 28 (Luzier, 1969) also specifically evaluated the groundwater
resources of King County. This study collected and interpreted basic groundwater data and
provided the first countywide look at the resources. Robinson & Noble conducted an aquifer
definition study of the region in 1998 for the Highline Water District (Robinson & Noble, 1998).
‘Additionally, Robinson & Noble has conducted several site-specific investigations of both the
Water District's well field (Robinson & Noble, 1955, 1982, 2000) and other water-supply wells
located in the immediate Des Moines area.

Hydrogeologic Data

The first step of the present study was to gather existing hydrogeologic information available in
the area (in addition to the previous studies mentioned above). The data includes information for
most wells of record in the study area for which a quarter-quarter section location, or finer, was
available. Well records were collected from the Department of Ecology (Ecology) well database,
Robinson & Noble project files, and published reports. These included construction reports for
all of the District’s wells. The well logs were cataloged and analyzed to guide the formation of
our conceptual hydrogeologic model of the Des Moines area.

Study Area Physiography

King County Water District No. 54 6
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Topography and Drainage

The study area covers an area of approximately 11 square miles near tidewater in the
southeastern part of the Puget Sound Lowland, a topographic low between the Olympic
Mountains and the Cascade Range. The area lies approximately midway between Seattle and
Tacoma, immediately south of SeaTac Airport (Figure 1). The entire study area lies within King
County, specifically the northern portions of Township 22 North/Range 4 East and the
southernmost portion of Township 23 North/Range 4 East.

The physiographic and topographic characteristics of the area are similar to much of the
surrounding Puget Sound Lowland area, consisting of remnants of a Pleistocene glacial drift
plain. The Des Moines Plain upland, in the study area, lies between the Green River valley on
the east and Puget Sound on the west. The bluff separating the upland plain from the Green
River valley is fairly steep. The slope from the upland to Puget Sound is much more gradual
throughout most of the study area. Occasional low rounded hills, or drumlins, can be found on
the upland throughout the study area, and are a relic of the glacial processes. The upland has
been bisected by two stream networks draining to Puget Sound. These are Des Moines Creek
and Massey/Barmnes Creek networks. Eastward drainage to the Green River is limited to a
narrow band along the eastern portion of the upland. A fairly large lake without an apparent
surface water drainage, Angle Lake, occurs in the northeastern portion of the study area.

Climate

King County has a characteristic Puget Sound Lowland climate, typified by warm, dry summers
and prolonged, temperate, wet winters. The Olympic Mountains and the Cascade Range
generally prevent severe winter storms from moving into the lowlands. The wet season
generally lasts from October to April. Rainfall records from SeaTac Airport indicate the Des
Moines area receives 38.08 inches of precipitation a year on average (Western Regional
Climate Center website, 2003). This weather pattern coupled with the mild temperatures and a
relatively long growing season is conducive to thick vegetation.

Winter storms generally approach the Puget Sound Lowland from the southwest. Typically,
southwest King County receives relatively medium to high winter rainfall as a result of marine
storms passing through the topographic gap between the Olympic Mountains and the
Cascades, with the greater amounts occurring in the Cascade foothills. These winter storms
bring approximately 80% of the annual precipitation during the 7-month period between October
and April. The Pacific Ocean moderates temperatures within the Puget Sound Lowland and
local marine waters. Temperatures rarely drop below freezing or exceed 90°F.

Geologic History and Stratigraphy

The surficial geology of the study area is formed entirely of unconsolidated Quatemary
sediments. The unconsolidated sediments in the area are up to 1200 feet thick (Jones, 1999)
and rest upon consolidated bedrock of Tertiary age. The unconsolidated sediments were
deposited as a result of repeated cycles of glacial and interglacial episodes. It is generally
accepted that four or more glaciations occurred in the Puget Sound Lowland during the
Pleistocene Epoch. The most recent advance of the Puget glacial lobe into the southemn end of
Puget Sound occurred approximately 13,500 to 15,000 years ago and is called the Vashon
Stade of the Fraser Glaciation. The Vashon deposits cover most of the study area. Due to lack
of exposure, stratigraphic correlation of pre-Vashon deposits is problematic.

When the Vashon Glacier advanced into the Puget Sound region, it blocked north-flowing
drainages and created a pro-glacial lake throughout much of the Puget Lowland areas. As the
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glacier advanced southward, meltwater flowing from the glacier deposited a coarse-grained
sand and gravel outwash in front of the glacier. The resulting sands and gravels form the first
permeable layer of Vashon deposits, and are commonly called Vashon advance outwash (Qva).
As the glacier advanced further, it deposited a compacted clay, silt, sand and gravel mixture
known as glacial till. The Vashon till (Qvt) is very common throughout the Puget Sound region,
- including the study area. Finally, as the glacier retreated, recessional outwash was deposited
much in the same fashion as the advance materials. These Vashon recessional outwash (Qvr)
deposits are typically thin in much of the Puget Lowland, but can be thicker locally.

Prior to the Vashon Glaciation, at least three other glaciations occurred in the area. Each of
these likely had a history similar to the Vashon as described above. In between each of the
glacial episodes, long periods of erosion and/or alluvial deposition occurred. Furthermore, at
least portions of the area, if not all, also experienced one or more inundations of an ancestral
Puget Sound, which added marine sediments to the area. This complex erosional and
depositional history prior to the Vashon has lead to a highly variable Pleistocene stratigraphy
and difficulty in differentiating between some glacial and non-glacial sediments. All of the Water
District’s wells are completed in the pre-Vashon sediments.

Conceptual Model

Well information, along with previous studies in the region, served as the basis for the
development of a conceptual hydrogeologic model to describe the groundwater flow system in
the Des Moines area. The locations of the wells providing information for this study are shown
on Figure 2. The hydrostratigraphic units within the conceptual model are described in the
following report section.

A conceptual model should be as simple as possible, yet contain every important hydrologic
component necessary to recreate system behavior. Essentially, the conceptual model
synthesizes information from geologic logs, cross sections, potentiometric maps, hydrographs;’
and other geologic and hydrologic information into a generalized representation of the geology
as it affects the groundwater flow system. Once constructed, the conceptual model guides the
scientific analysis of groundwater systems of an area. Conceptual models define three basic
components of a groundwater system. These are the boundaries of the system, the
hydrostratigraphic units in the system, and the general groundwater flow through the system.

Boundaries and General Flow System

Groundwater flow systems are confined by boundaries that control the flow. These boundaries
are either physical or hydrologic in nature. Physical boundaries are formed by a physical
presence (e.g., a bedrock mass) or absence (e.g., the erosional truncation of an aquifer).
Hydrologic boundaries are formed by groundwater divides and other hydrologic features.

The groundwater flow system in the Des Moines area is largely constrained by three
boundaries: Puget Sound on the west, the Green River valley on the east, and a groundwater
divide between the other two. Puget Sound and the Green River valley are physical boundaries,
and both represent discharge points for the groundwater system. As discharge points, water
within the system flows toward these boundaries. The groundwater divide is a hydrological
boundary. Water flows away from this boundary generally toward the other two. This
groundwater divide is located on the eastern portion of the upland such that most of the area
has westward flow toward Puget Sound.

King County Water District No. 54 8
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Within the study area, the primary source of recharge for the groundwater system is direct
recharge from precipitation, landscape irrigation, and septic systems. L.eakage from Angle Lake
also provides recharge to the northeastern portion of the area. Once in the groundwater system,
the water flows generally west or east away from the groundwater divide discussed above. The
discharge zones are Puget Sound to the west and the Green River valley to the east for the
three uppermost aquifer systems defined below. The general flow pattern is the same for all
three aquifer systems, though for the upper two, there is also some preferential flow toward, and
discharge to, area streams.

Physical Definition of the Hydrogeologic System

Woodward et al. (1995) provided a summary of the hydrostratigraphic units in southwest King
County; the units found in the Des Moines area are shown in Table 1. Following the USGS
nomenclature, a hydrogeologic cross section was prepared from the deeper municipal wells in
the area, presented as Figure 3. The cross section location is shown on Figure 2.

The primary ground water in the study area is contained within the unconsolidated sediments.
The generally layered system consists of relatively permeable water-bearing units (aquifers) and
low-permeability units, which generally retard water flow (aquitards). Textural variability within
the sediments results in a complex assemblage of interfingered aquifers and aquitards occurring
on scales ranging from regional to local. When examined at a regional scale, groups of related
water-bearing sediments are best considered as aquifer systems, rather than individual
aquifers. Lower permeability zones separating aquifer systems are known as confining layers or
units. Generally, hydrostratigraphic units are either aquifer systems or confining layers.

Table 1. Summary of hydrostratigraphic units in the study area as given by USGS WRI 92-4098
{(Woodward et al., 1995).

USGS
Hydrostratigraphic Generalized Description -
' Units
Qur Vashon recessional outwash- coarse gravel with interstitial sand deposited by
high energy glacial meltwater streams
Qut Vashon till - Poorly sorted deposits of clay, silt, sand, grave! and boulders.

Regional confining unit.

Qva Vashon advance outwash- generally sands or sand and gravel.

Fine-grained confining bed of clay and silt. Includes Kitsap Formation, Vashon

QAf and older till, confining bed

QAG Coarse-grained sand and gravel unit. Regional, confined aquifer used
extensively throughout King County, aquifer material

QBf Fine grained interglacial sediment, confining bed

QBc Outwash deposits of drift sediments, aquifer material

Qcu Undifferentiated deposits of Quaternary age. Contains both aquifers and
confining beds.

Stratigraphy

The following descriptions of the units are based upon the 1998 Robinson & Noble report
entitted Groundwater Resource Study for the Highline Water District.

Vashon Recessional Outwash (Qvr)

Vashon recessional outwash generally'consists of relatively well-sorted, coarse-grained sand
and gravel which mantles the till surface that underlies it throughout most of the study area.
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These deposits were laid down as outwash from the receding glaciers. Where saturated, these
deposits are considered aquifers and may yield adequate or even abundant domestic supplies. '
However, this unit is generally quite thin, discontinuous, and often unsaturated within the study i
area. Of the aquifer units discussed in this report, this unit is the most susceptible to
contamination, making it of little use to the District as a potential water supply source. The unit

does have significance, however, in that it increases the recharge potential of the groundwater !
systems where it is present in moderate to thick quantities.

Vashon Till (Qvt) Confining Layer

Vashon till, deposited directly by glacial ice, generally consists of sand, gravel, and cobbles i
within a matrix of gray to blue-gray silt and clay. This material was deposited at the base and i
margins of the Vashon glacier and subsequently greatly compacted by the weight of the
overriding ice. This unit is present at or near land surface throughout most of the study area,
although it is conspicuously missing in some of the major stream valleys due to erosion. The
reported thickness of this till ranges from O to 180 feet in the greater Des Moines area,
averaging about 50 to 70 feet. Although small domestic water supplies are occasionally
obtained from localized sand and gravel deposits within the {ill, across most of the Des Moines
upland this unit functions as a regional upper confining unit for the underlying Vashon advance

outwash deposits.

Qva Aquifer System

The Qva aquifer system consists predominantly of Vashon advance outwash deposits
~.comprised of materials shed from the advancing glacier. These sedimenis are generally
reworked by glacial meltwater streams or sorted by deposition in pro-glacial lakes, resulting in a :
sequence of moderately well sorted sand and gravel deposits. The Qva unit, where saturated, is :
the uppermost significant aquifer identified in the study area, and along with the underlying QAc )
aquifer, likely supplies the majority of water to the relatively few individual domestic wells in this

area. i
;-

The Qva unit underlying the Des Moines upland is comprised of sand and gravel deposits of
variable permeability. This sequence of sediments is generally relatively fine-grained at its base
and becomes coarser towards the top (due to the advancement of the glaciers). However, given
the relatively fine-grained nature of the basal portion, the aquifer system may also incorporate
some of the underlying non-glacial sediments. Production from this unit ranges from less than |
50 gpm in finer-grained zones to 1,000 gpm in coarser zones, with an average production of ‘
approximately 280 gpm. In the greater Des Moines and Highline area, the unit ranges in
thickness from O feet (where it has been eroded along major stream valleys) to 250 feet along
the bluffs of the coast. Average thickness of the Qva is 100 to 150 feet. This unit slopes from
east to west towards Puget Sound, most notably in the northern portion of the study area, and is
generally encountered in wells at elevations between 450 and 200 feet above mean sea level
(MSL). Due to the erosional removal of the Qva in some of the major stream valleys, this aquifer
is likely the most discontinuous of the three aquifers present in the study area. !

QAf Confining Layer

The QAT unit is a sequence of sandy clays and silts with wood and layers of fine sand and
occasional gravel. It primarily is an interglacial deposit, but may also include lower permeability
zones of the overlying and underlying glacial units. Although small lenses of water bearing sand
and gravel do occur within the QAf, this unit as a whole functions as a regional confining unit.

King County Water District No. 54 10
Wellhead Protection Plan




ATTACHMENT A

QAc Aquifer System

The QAc aquifer system is comprised of predominantly coarse-grained deposits of sand and
gravel presumed to be glacial in origin. This unit, which is the second primary aquifer below land
surface, may be comprised of recessional and advance deposits as well as an intervening,
discontinuous till. However, the unit as a whole is considered to be a single aquifer system with
significant water production potential.

The QAc unit underlying the Des Moines upland is comprised of moderate to highly permeable
coarse sand and gravel deposits, possibly becoming more matrix rich to the north. Production
from this unit in the greater Des Moines and Highline area ranges from 200 gpm to 1,000 gpm,
with an average production of approximately 460 gpm. The unit ranges in thickness from 50 to
250 feet with an average thickness of 50 to 100 feet. Similar in regional expression to the Qva
aquifer, this unit also slopes from east to west, particularly towards the north. The QAc unit is
generally encountered in wells at elevations of 100 feet above to 100 feet below MSL, although
towards the northern portion of the study area this unit can be higher. Based upon the large
number of wells that intersect this unit, the QAc aquifer is considered to be a regional aquifer
underlying the majority of the study area. The Water District's Wells 3 and 5 produce from this
aquifer system. For purposes of this report, this aquifer system is referred to as the “shallow
aquifer.”

QBf Confining Layer

The QBf unit is composed primarily of multicolored, hard silt and clay with layers of peat and
occasional sequences of fine sand and cemented gravel that were deposited between glacial
advances. This unit, which separates the QAc and QBc aquifers, functions as a confining layer.

QBc Aquifer System

The QBc unit, the third primary aquifer system below land surface, is predominantly coarse-
grained sand and gravel deposits also considered to have a glacial origin. As with QAc, this
system may consist of an entire glacial drift sequence (recessional outwash, till, and advance
outwash) or only part of it. This is the system from which the District’s Wells 4, 6 and 7 produce.
For purposes of this report, this aquifer system is referred to as the “deep aquifer.”

The QBc system underlying the Des Moines upland is comprised of highly-permeable coarse
sand and gravel deposits. Production from this unit ranges in the greater Des Moines area from
less than 50 to 3,200 gpm, with an average production, of approximately 1,600 gpm. The unit
ranges in thickness from 50 to 250 feet with an average thickness of 50 to 100 feet. This aquifer
slopes from east to west, in similar fashion to both the Qva and QAc aquifers. The QBc unit is
generally encountered in wells completed at sea level to 200 feet below MSL. This unit is only
tapped by five known wells within the study area, so little direct evidence of its lateral extent
exists. However, the high quantities of production generally obtained from the wells that do tap
this zone suggest that this aquifer has some regional support and it may be present beneath
much of the study area.

QCu Undifferentiated Unit

Underlying the QBc aquifer is a thick sequence of fine-grained unconsolidated sediments with
dubious water production potential. The only well found to penetrate this sequence (Masonic
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Home well—17Q1) was drilled to a depth of 840 feet below MSL (total depth 1,001 feet). After
penetrating a lower permeability zone of the QBc aquifer, the well encountered an extensive
sequence of clay with minor amounts of sand and gravel. Water-bearing materials were
encountered around 350 to 400 and 700 to 750 feet below MSL,, but the well (screened in the
lower zone) only yielded 420 gpm. Although future wells could penetrate this deep system and
find more significant quantities of water, the QCu unit is generally considered to be an
underlying confining unit for the purposes of this study.

WHPA Delineation

In order to define the WHPAs for the District's wells, two standard capture zone delineation
methods were combined to identify the six-month and the one-, five-, and ten-year zones of
capture. A computer-based analytical model was used to define the near-well response to
pumping and to define the near-well portion of the capture zone. Hydrogeologic mapping was
used to define capture zones at a distance from the wellfield. Due to the close proximity of the
District's main wells, Wells 3 and 5 were modeled together in a single analytical model
representmg the QAc aquifer system and Wells 4, 6, and 7 were modeled together in a single
model representing the QBc system.

The capture zone definitions are established through a process called particle tracking; that is,
mapping the paths that water particles take to reach a well. Such paths can be mapped in either
a forward or a reverse direction. By tracing paths backwards from the well and calculating the
time it takes a particle to move along those paths, path lengths representing half-, one-, five-
and ten-years of travel can be determined. A capture zone for a specific time is then defined as
the area encompassing all particle paths for the same time period.

Both near-well and distant-well capture zone definitions were performed twice for the wells:
once at one-half of the defined hydraulic conductivity (K) values, and once at double the
conductivity. This double-modeling procedure brackets the geometry of the capture zones to
account for the variability and uncertainty of aquifer parameters. For a given pumping stress,
capture zones are shorter and wider for the low K values, and longer and narrower for the
higher K values. The result of combining capture zones for the two analysis conditions defines
the area most likely to actually cover the real world capture zone for each time period analyzed.

The composite capture zones were then subject to regional analysis using the conceptual model
of the hydrogeologic conditions in order to define the appropriate WHPAs for the wells. This
regional analysis also results in the definition of the overall zone of contribution. A zone of
contribution, also know as a steady-state capture zone, is the total area which contributes water
to a well, regardless of how much travel time is involved. Therefore, travel-time related capture
zones are necessarily sub-areas of the zone of contribution.

Analytical Modeling Parameters

Several groundwater system characteristics are necessary to define the well-specific and
regional cases of capture zone delineation. These parameters are used to satisfy the equations
solved in the analytical model, to perform particle tracking to define travel distances for the
specified half-, 1-, 5-, and 10-year times, and to define flow lines of capture. The parameters
are:

1. Hydraulic conductivity, expressed in feet per day (ft/day)
2. Porosity, expressed as a percentage of total volume
3. Average annual well discharge, in cubic feet per day (ft’/day)
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4. Aquifer thickness, in feet
5. Potentiometric gradient, which is the vector representing the ratio of vertical change

to horizontal change along a flow path.
Each parameter is discussed below in greater detail.

Hydraulic Conductivity

Hydraulic conductivity is the measure of the ability of a unit area of an aquifer to transmit water.
It is expressed as a volume of water per unit time per unit area that would be transmitted if the
gradient (pressure head) driving the water were equal to one (i.e., one foot of vertical drop for
each foot of horizontal run). Using the common units of feet and days, hydraulic conductivity is
expressed as cubic feet of water per day per square foot of aquifer area (ft/day/ft?), which
mathematically reduces to feet per day (ft/day). Aithough commonly expressed in units such as
feet per day, it is not a velocity and does not represent the velocity of water moving through an
aquifer. It is a description of a characteristic of the aquifer material not a statement of actual
water movement within aquifers.

Hydraulic conductivity can be determined from transmissivity data generated by a pumping test.
Transmissivity (T) is a statement of the volume of water passing through the entire aquifer
thickness. Itis usually expressed in gallons per day per foot of aquifer width (gpd/ft), and can be
converted to units of cubic feet per day per foot of width by dividing by 7.48. The hydraulic
conductivity is commonly calculated by dividing the transmissivity value by the saturated
thickness of the aquifer at a well.

ior most major production wells in the study area, hydraulic conductivity values were calculated

from transmissivity values derived from pumping tests. For wells where transmissivity values
were not available, but pumping test data was sufficient to calculate a specific capacity rating’, a
T value was estimated by applying a conversion factor to the specific capacity. Otherwise,
estimates of the hydraulic conductivity were made by interpreting available geologic logs,
applying an understanding of the local hydrogeologic conditions, and by the implications of
conductivity distribution suggested by water surface patterns of the potentiometric maps.>

Porosity

The porosity of a geologic unit is the percentage of void space within the formation. The porosity
relates to the storage characteristics of the sediments and influences the response of a given
unit to the pumping of water. For the sediments of the Puget Lowland, the higher the porosity
value, the greater the amount of water a unit is able to store, and the longer it takes for a
particle of water or contaminant to travel through the material. ’

Average Annual Well Discharge

The production rate for the wells is expressed as an average annual flow rate and is derived
from an analysis of the District’s groundwater rights. The pumping rates used in the analytical
models were 1090 gallons per minute (gpm) for the deep aquifer, and 223 gpm for the QAc
aquifer. Within the model, the flow rates were expressed in units of cubic feet per day.

' A determination of the gallons per minute verses feet of drawdown (gpm/ft) giving a
Jmparative value to estimate well productivity.

“A flat area {low gradient) on water surface maps (potentiometric maps) generally

represent zones of high K; steep areas result from zones of low K.
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Other Parameters

Aquifer thicknesses used by the modeling were taken from available geologic logs, the cross
sections, and hydrogeologic interpretations provided in previous studies. Potentiometric
gradients used were based upon work from previous studies.

Capture Zone Modeling

Analytical modeling requires specific values for hydraulic conductivity, porosity, aquifer
thickness, gradient, and pumping rate. All these must be held constant over the domain of the
model for a given model run. Since these factors are not truly constant over the actual area
represented by the model, representative values were used based upon known data and
principles of hydrogeology. Two models were used, one for the QAc aquifer system and one for
the QBc system. The parameters used in the models are given on Table 2. The software used
for the analytical modeling was Winflow version 2.36.

Table 2: Analytical Model Parameters

Aquifer Hydraulic Porosity Aquifer Gradient Pumping

System Conductivity Thickness (ft) Rate (ft*/d)
(gpa/ft’)

Qac 100 0.2 22 0.014 42,930

QBc 80 0.2 25 0.0073 209,839

Because the assumption of uniform aquifer properties is less valid with distance from the
‘modeled well, analytical modeling, by itself, was only used to define the half-year capture zones.
For the larger capture zones, the analytical modeling results were used in conjunction with
hydrogeologic mapping and analysis techniques. Modeled drawdowns from the two analytical
models were superimposed on potentiometric maps of the two aquifer systems to define
potentiometric surface under pumping conditions for the aquifers. The pre-pumping
potentiometric surface for the QAc aquifer (Figure 4) used in the analysis was based upon the
QAc surfaces presented in regional studies (Woodward et al., 1995; Robinson & Noble, 1998).
The pre-pumping QBc surface was assumed to be planar, sloping west to southwestward as
dictated by known static water levels in the few wells completed in the aquifer system, and
modified to reflect a groundwater divide on the eastern portion of the upland.

In order to address the uncertainty in the definition of the hydraulic conductivity and account for
any regional variability in its value, the first run of capture zone definitions was made using half
the mapped K value and a the second run was made at double the K value. From these runs,
1/2-year patrticle traces were generated to define the 1/2-year capture zones for the two
extremes of modeled K conditions for both aquifer systems. These capture zones and particle
traces were then superimposed on the potentiometric maps discussed above, and the further
delineation of the capture zones was made by applying hydrogeologic mapping and analysis
techniques.

After the 1/2-year particle traces were overlain on the potentiometric map, flow lines established
by the particle tracks from the analytical models were traced up-gradient from the well until a
basin boundary for the aquifer zone was reached. In both the QAc and QBc cases, the basin
boundary reached was the groundwater divide on the eastern portion of the upland. The
outermost of the lines defines the maximum zone of contribution for the wells.
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Once the zone of contribution was defined, the 6-month and one-, five-, and ten-year capture
zones were established by calculating the travel time along the mapped particle tracks using the
following formuia:

Travel Time = 19
ravel Time = —
KAh
where: n = porosity
d = distance in feet
K = hydraulic conductivity in feet/day
Ah = head difference in feet over the specified distance

Thus, the process of travel-time calculation combined the results of mapping the hydraulic
conductivity and porosity values and the potentiometric surface definition. Once a specific travel
time was calculated along a set of particle tracks for a well, the endpoints along the line for that
travel time were connected to define the preliminary capture zone for that time period. As with
the analytical modeling, this process was accomplished using one-half and double the hydraulic
conductivity value in order to account for uncertainty in aquifer parameters. The results of the
two conductivity cases were combined to reflect the longest and widest indicated capture zones.

Recommended WHPA Zones

The Washington State Department of Health requires the definition of wellhead protection zones
based on travel time rates of ground water. They define five zones for which wellhead protection
‘strategies should be considered:

The sanitary control area: typically the 100-foot radius of control
around a wellhead (as defined in WAC 246-290-135)

Zone 1: the six-month horizontal time of travel boundary
Zone 2: the one-year horizontal time of travel boundary
Zone 3: the five-year horizontal time of travel boundary
Zone 4: the ten-year horizontal time of travel boundary.

and the Buffer Zone, which extends up gradient of Zone 4 and may
include the entire zone of contribution

The first four of these zones are required components of WHP plans and define areas requiring

differing levels of response to a contamination event based on the expected time of travel to the

given well or wellfield. The Buffer Zone is optional, but is considered useful in compensating for

errors when delineating capture zones, and is considered an important planning tool for

providing information on monitoring the presence of potential contaminant sources outside Zone
4 that have the potential for contaminating the WHPA (Health, 1995).

In the case of the District, the recommended zones are based on the compbsite half-, one-, five,
and ten-year capture zones as delineated by the modeling process described above. Figures 5
and 6 present the defined WHPA zones for the District's wells in the QAc and QBc aquifer
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systems respectively. The recommended zones are not a direct representation of the composite
capture zones; instead, they are slight modifications of the capture zones. The modification
represents interpretation based on an understanding of how the assigned modeling conditions
may differ from actual hydrogeologic conditions, which typically have a much higher degree of
lateral and vertical variability than can be represented in the modeling process. In this case, two
major modifications were made from the modeled capture zones. In both cases, the entire Angle
Lake area was added to the capture zones even though the modeled capture zones only
included half the lake. This was thought necessary because, although the lake is bisected by
the groundwater divide, a hazardous spill anywhere in the lake would affect ground water on
both sides of the divide. The second major modification was to add additional area to the
eastern edge of the QBc five- and ten-year capture zones. This accounts for uncertainty in the
position of the groundwater divide for this aquifer system.

Buffer Zones are commonly based upon the entire zone of contribution. However, in this case,
the ten-year capture zones essentially already contain the entire zones of contribution.
Therefore, no buffer zone is defined for the Water District.

Discussion of WHPA Results

The Department of Health has defined the Wellhead Protection process to assume that for
deeper, confined aquifer systems, the assigned WHPAs reflect a time of travel for contaminants
introduced directly into the aquifer. Consequently, no vertical time of travel is incorporated into
the WHPA definition. Further, in all cases, the WHPAs are based upon the travel time for
particies of water. Contaminants may move slower, the same speed, or faster than particles of
water (Health, 1995).

The WHPA zones defined for the Water District's well field represent the primary area
appropriate for consideration of the plan components to be implemented within a given time
period (one half-, one, five, or ten-years). Their definition is based on the maximum likely
capture zone predictable from the available data as modified to reflect an understanding of the
regional hydrogeologic conditions.

Contaminant Source Inventory

The process for inventorying potential contaminant sources within and around the WHPAs was
based upon the December 1993 Washington Department of Health guidance document entitled
“Inventory of Potential Contaminant Sources in Washington's Wellhead Protection Areas.” This
section summarizes the basic steps for conducting an inventory, including:

= Review and identification of potential and known contaminant sources
= Data management
»  Prioritizing risks to the WHPA

Known Soil and Groundwater Contaminant Sites

The database research company, Environmental Data Resources, Inc. (EDR), was used to
identify sites of known or suspected soil and groundwater contamination. EDR reviewed
databases from EPA and the Department of Ecology for a 2-mile radius area centered on the
WHPAs that coincided with the extent of the project area. The executive summary and the
overview map of the EDR report are included as Appendix B of this report. The entire report is
available for viewing at the Water District office. Included in the EDR report is a complete list of
the databases reviewed. The findings of known sites of contamination based on the regulatory
database review are summarized in a later section. NOTE: The accuracy of an EDR report is
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totally dependent on the accuracy of the database used, which is highly variable. A field survey
was conducted to supplement the EDR.

Field Survey

In order to confirm the locations of sites identified in the EDR report and to identify other
potentially unregulated or unlisted sites, a windshield survey of the study area was conducted.
This survey involved a drive-by reconnaissance of the area to map known and potential sites of
the types listed on Table 5. Most sites identified were located with GPS coordinates. Differences
between field data and EDR-reported data were noted.

Potential Hazards

158 potential contamination sites are listed in Appendix C. Most of them can be divided into the
following categories:.

e Petroleum Products: This is the largest category on the list and includes oils, grease and
fuels stored above the ground surface. These generally occur at service stations,
automotive repair shops and several facilities around SeaTac Airport. ~

e Wastewater Treatment Plants: The Midway Sewer District operates a sewage treatment
plant within the 6-month time of travel WHPA.

» Landfills: The now closed SeaTac Disposal Industrial Waste Facility is located within the
WHPA.

e Fuel Storage Tanks: These generally are located at service stations and at facilities
within the SeaTac airport area. Even when well designed and adequately monitored,
buried fuel tanks always remain a potential source of contamination.

» Fuel Pipeline and Storage Tank Farm: A branch of the Olympic Pipeline extends from
the Kent Valley to SeaTac Airport ending at the tank farm on the southeast portion of the
airport, just south of 188" —this is the only portion of the pipeline that extends into the
WHPA. In addition the airport has fuel lines within its boundaries.

e Unsewered Areas: Several residential areas within the wellhead protection areas
depend on septic sewer system. Drainage from septic system leach fields will contain
more nitrogen in the form of nitrates than the native ground waters. The un-sewered
areas are small in comparison to the groundwater protection areas so septic system
drainage is diluted before it enters the District wells.

e Heating Oil Storage: This occurs at a small number of residences within the wellhead
protection areas. These storage tanks are located both above and below ground.

e Solvents: These are generally used at automotive repair shops and may be used at
several locations at SeaTac Airport.

» Fertilizers and Pesticides: Fertilizers and pesticides applied to lawns and gardens are a
potential contaminant source throughout the wellhead protection area. Several suppliers
of fertilizer and pesticide are also a potential contaminant source.
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o Dry Cleaners: The cleaning solutions used in the dry cleaning process can potentially
contaminate ground water.

e Spills from Trucking Accidents: Trucking accidents are most likely to occur along
Interstate Highway 5, Pacific Highway and other highway corridors.

e Saltwater Intrusion: Prevention of this contamination will require maintaining the
potentiomentric surface of the aquifers so that some groundwater continues to flow
toward Puget Sound. Maintaining this condition is heavily dependent on the Department
of Ecology’s judicious approval and enforcement of groundwater rights.

e Miscellaneous: This listing includes PCB’s halogenated organic compounds, TCE, and
PCE. The risk potential of these various potential contaminants will primarily depend on
their distance from the District wells. This will be discussed later in a discussion of the
highly ranked and known sources of contamination.

o Other potential sources of contamination such as the introduction of contaminated fil,
deicing spray, new water wells, mining, sand and gravel operations, borrow pits, and
new sewer pipelines may occur in the future. The District's Management Strategies are
designed to monitor these activities on a long-term continuing basis. However, the
District is reliant upon lead agency to excersice permitting and oversight that will not in
any way jeopardize the viability of the aquifer, it's recharge or the wells and the Districts
rights to draw from the aquifer.

Aquifer Protection

Protection of the aquifer and the hydrogeology that supply’s it.

Dewatering:

Stream Assessment:

Reduction of Potential Infiltration:
Surface water management:

® & e e

Establishing Risk Priority for Contaminant Sources within the WHPA

Methodology for Establishing Risk Priority

The methodology for prioritizing contaminant risks in the Water District 54 WHPAs was based
on the EPA Guidance document entitted Managing Ground Water Contamination Sources in
Wellhead Protection Areas: a Priority Setting Approach (1991). The ranking effort was also
based on the level of confidence in data and information that are currently available for known
and potential contamination sites as previously discussed.

Each site or land use was ranked according to three factors called decision levels. The decision
levels used were, in decreasing order of importance: Travel time of the potential hazard to the
W