A.  Satellite Water Systems



Appendix A Satellite Water Systems Owned & Operated by Clark Public Ultilities
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Water System

AMBOY

FRENCHMANS BAR
PARK

HAAPA PARK

MORNING
MEADOWS'

YACOLT

ALLEN CANYON
ACRES

DANIELS
DOBLER HILL
KING CORNER

LEWISVILLE
HEIGHTS?

MC KEE ROAD
MOUNTAIN GLEN
PEKIN FERRY
PROEBSTEL
SUNNY MEADOWS

SWEET BRIAR
ESTATES

VERNON ROAD
VIEW ACRES
VIEW RIDGE

ZUMSTEIN

BRIDGE ROAD

LIVINGSTON
MOUNTAIN

Address
26131 NE419 ST
LOWER RIVER ROAD
43501 NE Haapa Rd.
1610 NE 194 AV
Town of Yacolt
31000 NW 51 AVE

NE 276 AV & BRADFORD RD
40500 NE DOBLER HILL RD
NE 252 ST & NE 68 AV

23505 NE 120 CT

23519 NE 388 CIR
NE 199 AV & NE 48 ST
5101 NW PEKIN FERRY RD

NE 188 AV NORTH OF NE 73 ST

36200 NE 247 AV
SE 282 Ave OFF SE 30 CIRCLE

NE 369 CT. and VERNON RD.
NE 85 AV & NE 379 ST
NE 114 CT&NE 410 ST

NE 21 AV & NE 406 ST

NW 411th CIRCLE AND
BRIDGE ROAD

NE 276th AVE off of BRADFORD

ROAD

ID
Number

46254
AA289A
AA215K
00950E
99000V
639898

AA2339
05655Y
AA300M

02126V

04478P
AA234G
08492C
00736R
02764M

69223

11594
00062K
02125B

49651

AB775E

AA2339

Connections
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A
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Notes:

1. Within City of Vancouver Water Service Area. Expected to be served by City of Vancouver soon.
2. Within City of Battle Ground Water Service Area

Clark Public Utilities has previously prepared water system plans for its Group A systems and they are

incorporated into this water system plan and are on file at DOH and at the Utility.
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Appendix VII

Clark Public Utilities ( CPU)
Satellite Water Systems

POLICY STATEMENT

Satellite systems within CPU’s service area. It is CPU’s policy to require that CPU’s
system be extended to provide water service to property within CPU'’s service area.
The term “Service Area” means CPU’s service area js delineated in the Clark County
Coordinated Water Systern Plan (CWSP). Established pursuant to RCW 70.116, The
Public Water Systern Coordination Act.

In exceptional situations CPU will permit sate]lite systems within its service area.
CPU’s decision to permit a satellite system will be based on the following factors:

A.  Whether or not it will work an unreasonable economic hardship on those desiring
water service to construct water mains and/or general facilities to R
conditions and standard cennecting the property to CPU’s water system.

B.  Whether or not a satellite system will discourage or interfere with normal growth
of CPU’s system and/or work a hardship on other property owners that would be
benefitted by extending the CPU’s system.

C.  Whether or not a satellite system, existing or to be constructed, will be
compatible with CPU’s comprehensive water service plan (comprehensive plan)
and: will not require the satellite system to be improved or replaced when CPU’s

system 1s extended to serve the area.

D.  Whether or not the satellite system complies with other requirements of CPU’s
terms and the CWSP. _

SATELLITE SYSTEMS QUTSIDE CPU’S SERVICE AREA

Whether CPU will provide satellite services outside its service area will be based on
the above factors and the following:

A.  Whether or not it is appropriate to extend CPU’s service area to include the
property seeking water service,

B. Availability of other public water supply systems that can more economically or
logically serve the area.

Revised: January 5, 1999
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C.  The criterion and procedures in the CWSP,

CONTRACTUAL REQUIREMENTS

A Inside CPU’s Service Area.

All water systems within CPU’s service area must enter into a contract with
CPUJ. as a condition to receiving satellite services from the CPU.

B. Outside CPU Service Area.

All water systems outside CPU’s sérvice area to be provided with satellite

services by CPU rust enter into a contract with CPU.

Minimum Contract Requirements.

]

The contract with CPU must include the following: (1) an agreement not to
protest formation of a future Local Improvement District; (2) the well driller’s
record, DOE well permit and other data concerning the well; (3) an agreement to
have the water regularly tested and submit copies of the report to CPG- (4) an :
agreement to at least annually file with CPU its standard report on the iyperaﬁon
of such systems; (5) permission for CPU to periodically inspect the satellite
system; and (6) other requirements of CPU’s terms and conditions.

D. CPU Charges.

If CPU is to provide satellite services, the agreement shall include that all utility
charges, including repair and improvement charges, are to be paid by those
receiving benefit from the water services provided consistent with CPU's terms

and conditions.

4 TYPES OF SATELLITE SERVICES

If CPU determines to provide satellite services to a system within or ou'tsideh'it5 —
area, CPU's services will consist of one or a combination of the following:

Category A —_Technicaf Service: This category includes CPU contracting for

technical and operational services provided on an occasional or tempdfafy hasis
These services may include repair, trouble shooting, on-call maintenance _
training and water quality sampling. CPU will not own the satellite syste,m i
the system owners will retain the responsibility and hability for system Oper’armn

Category. B - Contract Service (Operation): CPU will contract to operate the
water system. Services may include the category A services, system development
(construction and/or improvements), full-time operation, emergency operation

Section VII Appendix - Page 2 Revised: ,;’anua?j) 5, 1999



and repairs, regulatory compliance and water quality monitoring, as agreed wiih
the owners of the system. -

Category C - Direct Service (Ownership and Operation): CPU will own and
operate a system that 1s directly connected to its mainline service or one that
remans a satellite system indefinitely. Ownership of the system will be
transferred to CPU, and it will become a part of CPU’s system.

g SERVICE INTERRUPTION RESPONSIBILITY

Because a satellite system will receive water from a single well or aquifer, and may be
so located that no emergency water service 18 reasonably available, the water utility will
not under any circumnstances undertake liability for emergency or supplemental supply
in the event of a decrease, loss, or contamination of the satellite system’s wafer source.

6. MINIMUM STANDARDS

New or expanding satellite systems must meet CPU’s conditions and standards. Thése
include, but are not limited to, CPU approved engineering plans, CPU construction
inspection, extension of mains to property lines at one or more places as required by

CPU, acceptance of the system by CPU.

In addition to the above, CPU must be satisfied that the system has adequate fire and
equalizing storage and pressure, as well as other reasonable requirements of a satellite
system not contained in CPU terms and conditions.

7. WELL ADEQUACY

CPU must be satisfied that the existing source of water to the satellite system:
A.  Has been approved and permitted by the Department of Ecology;

B.  Meets all Department of Health and other purity requirements for public water
systems; and

C. Hasa well of sufficient depth, and the pump and other devices are adequate to
provide co;itlnuous future supply of water in sufficient volume to, meet the needs
of connections to the satellite system and governmental standards.

'8 STREET GRADES/EASEMENTS

If the streets or roads in which the satellite system mains are located have not been
accepted by Clark County for future maintenance, the depth and location of the satellite
systern mains must meet any street or road grade changes that CPU anticipates should

be made in the future.
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10.

11

Note:

Section VIl Appendix - Page 4

The system owners must provide or obtain easement which would enable CP1J to
i : & ek @ . 4 i 5 : : =1 L
extend its system past the satellite system 1n the future, when access through public

hen a , ]

streets is unavailable.

NO PROTEST AGREEMENT

CPU will not provide satellite services inside or outside 1ts service area, unless the
property OWNers s‘e.rved by the satellite systern agree 1n writing not to protest future
formation of a Utility Local Improvement District which would enable the CPU EO

extend its system to serve the satellite area.

NEW SATELLITE SYSTEMS/REQUIREMENTS

CPU will not permit any new or expanded satellite s pie p .
: ystern within its serv
the following are guaranteed: 1ce area unless

A.

It 1s constructed or improved to meet CPU’s ¢ : :
omprehensive plan and ¢ s
and standards. P onditions

The satellite system owners contract with CPU per Section 3 of these polici
The contract will also include an agreement to improve or construct th‘i s;(;l?ls"
system to meet CPU’s conditions and standards; cost of extending éndio s
connecting the satellite system to CPU’s standard connection charges inIc-:luding

meter installation charges.

EXISTING SATELLITE SYSTEMS/REQUIRED IMPROVEMENTS

An existing satellite system is one that 1s idi
e presently providing water t i
within the service area of the satellite system. ‘ e

Minimum Requirements:

CPU will inspect the water system to determine what improvements must b
made prior to the Utility permitting any satellite service, and what.imp: -
must be made 1n the future to bring it to the Utility’s mj;qijm stand pfjovements
specifications for construction of its water system. N

The applicant must, at the applicant’s expense, expose for inspection such
components of the water system as CPU requires. The foregoing includes, but s
) 1

ot limited to, the well pump and water distribution lines

The applicant must provide CPU with a copy of the Department of Ecology

- permit for the well, the well drillers record, and any other requested data
" information. N

Revised: January S, 1999



Based on the above, CPU will, in its sole discretion, determine the following:
(1) if repairs or improvements must be performed by the applicant prior to CPU
providing satellite service; (2) if improvemenis are necessary in the future to
bring the system to CPU’s standards and specifications for water system
construction; (3) an estimate of the cost of each improvement; and (4) a method
of payment for each improvement. '

B. Repairs and Improvements:

CPU shall, in its sole discretion, determine whether all repairs and improvements
necessary to meet CPU’s standards and specifications must be made before
satellite services will be permitted, or whether these shall be staged between
initial and future improvements, as below.

. Initial Repairs and Improvemenis:

Before CPU will permit satellite services to a water system, the applicant must, at
the applicant’s expense, make such repairs and improvements as CPU determines
are necessary to ensure a reliable and adequate supply and distribution of water
until such time as the satellite system is improved to meet CPU’s standards and

spccification_s.

ot Fumrellmprovementgz

The applicant and/or users of the satellite system must agree to pay for the cost of
all future improvements beyond the initial improvements, which CPU determines
are necessary for the system to meet CPU’s standards and specifications, and
provide easements satisfactory to CPU for construction of these improvements.

E. Cost Initial and Future Improvements: '

The cost of at least the initial repairs and improvements must be paid before
satellite services will be permitted. If CPU elects to allow staged future
improvements to the satellite system, CPU shall determine the method of

payment. This may include monthly installments over and above CPU’s rates

and/or charges to the users.

If CPU permits monthly payments, the term will be within the discretion of CPU,
but may not be longer than 5 years. Payments may be adjusted if CPU
determines that the actual cost of the improvements will exceed or be less than

the original estimate.

F. Reserve Account:

Whether or not system repairs or mprovements are required, CPU will not
permit Category A or B satellite services unless the owners of the properties
served deposit with CPU an amount that CPU, in its discretion, determines is
adequate to pay for emergency or non-routine repairs or replacements, including

Rovicord- lanuarv 3. 1999 Section VII Appendix - Page j



13.

the well pumps or other mechanical components of the system. If CPU
determines it would be an economic hardship on the owners to immediately pay
the entire reserve account, it may permit a portion to be billed and paid to‘é}fu,m

monthly installments.

CONNECTION CHARGES

As a condition to CPU providing satellite service in Category C, the users must
CPU’s system development charge and connection charges, incljudino the *neterpay
installation. The method of payment shall be determined by CPU in the sz: :

as fee paying the cost of future improvements to the satellite. e e

METERS. RATES AND CHARGES

A.

Meters:

CPU will not provide Category C satellite services unless all connections are
metered. CPU may require metering as a condition to providing Category B
3 =]

satellite services.

Rates and Charges:

CPU shall charge its standard labor, material and equipment rates for-its Cat

A satellite services. The rates and charges to users where CPU is rovifi' =
Category C satellite services shall be determined by CPU based onpthc > =
service and other factors that CPU is entitled to take into account in Ett'OST of
rates. In no eventshall the rates charged such users be less than th osse ,,]I?‘_gﬂwmer
the same customer-class connected to CPU’s water system Th:e tr“ate bﬁgi Be
charges to Category B users may be either/or a combmatioﬁ of the _absoiz but not

less than the Category C minimum.
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C Agreements (service area, interties, source, wheeling, joint use,

cooperation and mutual aid)
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INTERLOCAL AGREENMENT FOR ESTABLISHING WATER
UTILITY SERVICE BOUNDARIES

BETWEEN

THE CITIES OF BATTLE GROUND, CAMAS, RIDGEFIELD,
VANCOUVER, WASHOUGAL, THE TOWN OF YACOLT, AND
CLARK PUBLIC UTILITIES

THIS AGREEMENT, entered into by and between the CITIES of BATTLE GROUND
CAMAS, RIDGEFIELD, VANCOUVER, WASHOUGAL, the TOWN of YACOLT aj:ld
CLARK PUBLIC UTILITIES, (hereinafter referred to as the WATER PURVBYORé)

WITNESS THAT:

WHEREAS, Clark County and the WATER PURVEYORS conduct capital facilities and

]and use planning under the Growth Managment Act as adopted by the State of

Washington and subsequently amended; and

WHEREAS, RCW 70.116 Public Water System Coordination Act, and WAC 246-293-
250 require development of 2 Coordinated Water System Plan, including establishment of

service area boundaries; and

WHEREAS, the designation of service area boundaries will help facilitate efficient
planning and delivery of water services within Clark County, will help ensure that
unnecessary duplication of service 1s avoided, and will provide predictability to the
WATER PURVEYORS, Clark County, and to citizens using water services; and

WHEREAS, the designation of service area boundaries will help assure that water
reserved for public water supply proposed with the CWSSA: will be utilized in the ﬁlﬁ]_‘[‘e

in an efficient planned manner;

NOW THEREFORE, in consideration of covenants, conditions, performances, and
hereinafter contained, the undersigned parties hereto agree as follows:

promises
1. Service Area Boundaries. The undersigned acknowledges that the maps
identifying their service area boundaries, dated and attached to this

agreement, accurately identifies the water system’s future service area. This signed

Interlocal Agreement verifies that there are no service area conflicts with adjacent water

utilities.
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2 Boundary Streets. Where streets or portions of streets serve as a service area
boundary, both WATER PURVEYORS may extend service within the street itself. The
utility which 1s located to the north and/or east of the portion of the street serving as a
boundary will also be entitled to extend service across the boundary to abutting streetside
lots. Any other service extensions ioto adjacent service area boundaries shall require

agreement of the WATER PURVEYORS involved.

3. Boundary Adjustments. If, at some time in the future, it 13 in the best interests of
the undersigned parties to make service area boundary adjustments, such modifications
must have the written concurrence of all mvolved parties and the proper legislative
authority(ies), and must be noted and filed with Clark County and Washington State

Department of Health.

As specified in WAC 246-293-250, Service Area Agreements-Requirements, this
Agreement shall become effective once this document 1s approved by the Clark County

Board of Commissloners.



This Interlocal agreement for establishing water uiilify service boundaries is hereby
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2 approved:
3 ‘ ~ ;
4 3 Lo h AN p X R . Q,,/ —’ R
5 \‘j’fa_rk Public Utilities Ré}aresemaﬁve G Tiﬂ;\ MMUW / — it‘jciu_‘ij
Q
7
8 o
9 City of Battle Ground Representative Title Date
10
11
12 :
13 City of Camas Representative Title Tiate
14
15
16 » _
17 City of Ridgefield Representative Title S
18
19
20
21 City of Vancouver Re resentative i
- iy .ep : Title Date
23
264 :
25 City of Washougal Representative Title Dits
26 ;
27
28
29  Town of Yacolt Repre;sentaﬁve Title Dits
30 :
31
27 APPROVED BY CLARK COUNTY BOARD OF COMMISSIONERS
33
34 y
35  Chair
36
37 Resolution No.
38 Date:
39

40 Approved As To Form Only
4] ARTHURD. CURTIS
47 Prosecuting Attorney

43
44 By
' Christopher Horne
+6 Deputy Prosecuting Attomey
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DocuSign Envelope ID: 3F69B358-1BB6-446F-AF8E-1C1C2D4217FC

Water Supply and Aid to Construction Agreement
between
Clark Public Utilities and the City of Battle Ground
for Calendar Years 2021 - 2040

THIS AGREEMENT is made and entered into this day 2" day of March, 2021 by
and between Clark Public Utilities (“Clark™) and the City of Battle Ground (the “City”),
collectively the “Parties.”

WHEREAS, the authority for this Agreement is granted by the Public Water
System Coordination Act of 1977, Chapter 70.116 RCW; and

WHEREAS, such an agreement promotes efficient water resource management
within Salmon Creek and Lewis River Basins by utilizing existing water rights permits;
and

WHEREAS, such an agreement is consistent with the Clark County Coordinated
Water System Plan (“CWSP”) to meet regional supply needs; and

WHEREAS, water service areas for each party and responsibilities for water supply
service are designated in the CWSP to help assure that time, effort, and money are best
used by avoiding unnecessary duplication of infrastructure to properly manage the areas’
valuable resources; and

WHEREAS, water system interties are mutually beneficial as part of a cooperative
effort to better manage groundwater resources, protect in-stream flows and to provide safe
and adequate water supply to North Clark County; and

WHEREAS, during certain times of the year, Clark provides the City with a
significant portion of its water supply that is needed to serve the City’s residents; and

WHEREAS, Clark currently provides water service to the City through an intertie;
and

WHEREAS, based on certain additional improvements to its water system, as
requested by the City, Clark anticipates that it will have the ability to provide excess water
from its system to the City to help the City meet its water supply needs for the next twenty
(20) years; and

WHEREAS, the City of Ridgefield has entered a separate agreement with Clark to
receive additional water from Clark’s system; and

WHEREAS, the system improvements requested by the City and separately by the City
of Ridgefield would not have been performed by Clark at this time, but for this Agreement;

Water Supply Agreement
Page 1 of 9
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and

WHEREAS, the City has agreed to share the cost of the improvements to Clark’s
system with the City of Ridgefield as provided herein; and

WHEREAS, except for the shared costs of the improvements to Clark’s system, the
agreement between the City of Ridgefield and Clark has no impact on the terms and
conditions of this Agreement and the water supply to be provided by Clark to the City as
contemplated herein; and

WHEREAS, the City is relying on the water provided under this Agreement to meet
its requirements under its water system plan; and

WHEREAS, the Parties recognize that Clark has a legal duty to service its
customers equally.

NOW, THEREFORE, the Parties, having entered into this Agreement by their
signature, agree with the following:

l. GENERAL TERMS AND OBJECTIVES

1. This Agreement shall replace the Short-Term Water Supply Agreement executed
by Parties on May 2, 2005, and amended on August 4, 2009, and the Water Supply
and Aid to Construction Agreement executed July 7, 2020.

2. Clark owns and maintains the intertie along NE 219" Street (SR 502) east of NE
92" Avenue (the “Intertie”). The City owns and maintains a booster pump station
(the “Booster Station”) near the Intertie that houses a static water meter (the
“Meter”’) that measures the volume of water Clark provides the City through the
Intertie.

3. Clark is currently supplying up to 1,000 gallons of water per minute (gpm) to the
City through the Intertie, which volume is measured by the City’s Meter. As
additional water supply becomes available through Clark’s development of the new
Paradise Point Regional Water Supply System (“PPWSS”), which includes the
Paradise Point Wellfield and Paradise Treatment Plant, Clark will be able to provide
the City with an additional 1,000 gpm (for a total of maximum of 2,000 gpm) except
in such circumstances when Clark may be unable to provide up to the full 1,000
gpm as outlined in Section 6 herein. In order to enable Clark to provide this
additional water supply, the City has agreed to pay Clark an aid to construction
charge for work associated with certain improvement to the PPWSS, as outlined
herein.

The City will pay Clark an amount equal to one-half (50%) of the total costs
associated with installing an additional production well (plus associated equipment)
at the Paradise Point Wellfield, designated as Well #4. In addition, the City will
also pay Clark for one-half (50%) of the cost one (1) filter bank at the Paradise

Water Supply Agreement
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Treatment Plant. The other one-half (50%) of the total costs associated with these
improvements shall be paid for by the City of Ridgefield. Clark will design,
construct, own, and operate these additional facilities in the PPWSS.

The total costs of Well #4 (plus associated equipment) and the one (1) filter bank is
$1,184,128. The City shall be responsible for one-half (50%) of the total cost for a total
payment owed of $592,064. Construction of these facilities is complete, and the City
will pay Clark its share of the actual material and construction costs ($592,064.00),
which will be invoiced by Clark and payable by June 30, 2021.

When the City later contributes to the construction of a new water transmission
line, described in Section I (5), upon terms to be agreed upon separately in a new
agreement between the Parties, Clark will make an additional 2,000 gpm available
to the City, except in such circumstances where Clark may be unable to provide up
to the full 2,000 gpm as outlined in Section 6 herein, for cumulative total water
supply that will not exceed 4,000 gpm unless otherwise mutually agreed between
the Parties.

4. The Intertie will need to be upgraded by the City before it will be able to use the
additional 1,000 gpm described in Section | (3). This work includes, but is not
limited to, installing additional pumps at the City’s Booster Station and associated
control systems. This work will be performed by the City, at its expense, and the
City will own and operate these new facilities.

5. At some point in the future, the Parties intend to construct a new large diameter
waterline between the City’s Intertie and the Paradise Point Water Treatment Plant,
which will be known as the “Pioneer to Cherry Grove Transmission Line.” Once
this line is completed it will have a capacity of up to 4,000 gpm. The design and
construction costs of this new line shall be shared equally between Clark and the
City. The Parties will work together to develop the planning and construction
schedule for the Pioneer to Cherry Grove Transmission Line, which work is
expected to start no later than January 1, 2030.

6. Clark acknowledges that during certain times of the year, the City will depend on
this additional water capacity to serve its residents. Clark agrees that it will use its
best efforts to meet the City’s water supply needs, as outlined in this Agreement,
and provide uninterrupted service. But the Parties recognize that Clark must treat
all of its water customers equally and that it cannot guarantee that it will be able to
meet any specific customer’s water demand when Clark experiences water
shortages as a result of drought, equipment failure, or other causes outside of
Clark’s control.

7. Once Clark completes construction of its facilities, it shall maintain them at its
expense.
8. Clark will continue to operate the Intertie using its Supervisory Control and Data

Acquisition (SCADA) system. Clark will also maintain water levels in the City’s

Water Supply Agreement
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10.

reservoirs at agreed set points. If curtailment becomes necessary due to an
emergency or limited water supply, Clark and the City will coordinate to minimize
the impact to the City’s customers. During such event, Clark will provide the City
with as much advanced notice as possible.

Clark and the City will continue to provide service within their respective water
service boundaries, as designated through the CWSP and as shown on the Clark
County GIS mapping system.

The City and Clark shall periodically review the City’s population and demand
projections to insure that the planning documents are up to date.

CONDITIONS OF SERVICE
All interties with the City will be metered.

Clark will be responsible for monitoring water quality serving the Intertie. The City
will be responsible for monitoring its distribution system’s water quality and adding
fluoride (if needed). Water quality testing at the Intertie will be coordinated by the
Parties.

The City will be responsible for maintaining the Booster Station, the Meter, and the
main extension within the City.

WATER RIGHTS

The City previously transferred excess water rights of 1,000 AF of annual and 1,000
gpm instantaneous flow to Clark in 2005. This was to facilitate Clark’s installation
of a water supply well capable of meeting the City’s first stage demand and to
ensure that Clark’s annual quantity limit was not exceeded by supplying the City
water through the Intertie.

COST OF WATER SUPPLY

Clark will charge the City its prevailing rate for water service (Public Authority
Service rate class), which rate is subject to change by Clark’s Board of
Commissioners.  Attached as Exhibit “A” is Clark’s current water rates. Clark
agrees to meet with the City and review any information provided by the City to
reevaluate the City’s appropriate water rate class.

Other rates, fees, and System Development Charges (SDC) for services under this
Agreement will also be applied in accordance with the Public Authority Service
rate class.

Water Supply Agreement
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VI.

VII.

VIIIL.

The capacity of the water meter at the Intertie will be increased as needed to meet
the City’s water demand. If the meter capacity is adjusted, the City will be
responsible for the applicable SDC.

Payments made by the City for one-half (50%) of the construction of Well #4, its
associated facilities, and the one (1) filter bank at the Paradise Point Treatment
Plant, the total amount of which is $592,064, will be treated as payments in lieu of
the City’s future SDCs for increased meter capacity on the Intertie, up to the amount
paid by the City under this Agreement. The opportunity to use these in lieu
payments for SDCs on the Intertie will expire on December 31, 2030.

SYSTEM DEVELOPMENT CHARGES

Presently, the City uses the equivalent of a six-inch (6”) meter for its water service
through the Intertie, which has a current SDC of $271,030. Once Well # 4 is
operational and the City increases its use to more than 1,000 gpm, the City will be
responsible for a SDC for the equivalent of an eight-inch (8”) meter that can
measure up to 2,400 gpm. Once this occurs, the value of the City’s current six-inch
(6”) SDC will be credited to the then applicable eight-inch (8”) SDC and the
available in lieu payment described under Section IV (4) will also be applied.

COOPERATION FOR FUTURE WATER RIGHTS

To assist Clark in the development of future water supply sources, the City will
support Clark’s efforts to acquire additional water rights and its pursuit of any water
system development grants or loans.

ASSIGNMENT/SUBCONTRACTING

No party to this Agreement shall transfer or assign, in whole or in part, its respective
rights or obligations under this Agreement without the prior written consent of the
other parties. Consent for assignment or transfer shall not be unreasonably
withheld.

INDEPENDENT CAPACITY

Employees or agents of a Party engaged in the performance of projects under this
Agreement shall continue to be employees or agents of that Party and shall not be
considered employees or agents of any other Party to this Agreement.

ALTERATIONS AND AMENDMENTS

This Agreement may only be amended by written agreement between the Parties
that is signed by personnel authorized to bind each Party.

Water Supply Agreement
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XI.

XII.

XII1.

DISPUTES

The principal executive or their designee of each Party shall attempt to resolve all
disputes regarding the terms of this Agreement in good faith. In the event the
dispute is not resolved by the Parties, the matter will be referred to the Superior
Court of the State of Washington in and for Clark County.

Parties shall bear their own legal fees, costs, and expenses related to enforcing
rights and responsibilities of this Agreement.

RECORDS MAINTENANCE

The Parties shall retain project records that sufficiently and properly reflect all
direct and indirect costs incurred for the performance of services in this Agreement.
Records shall be subject to inspection, review, or audit by each Party and the Office
of the Washington State Auditor. All records shall be retained in accordance with
the State of Washington records retention schedule.

GOVERNANCE

This Agreement is entered into under the authority granted by the State of
Washington and provisions of the Agreement shall be construed to conform to
Washington State laws.

WAIVER AND SEVERABILITY

Failure by any Party to this Agreement to exercise rights under this Agreement shall
not preclude that Party from subsequent exercise of those rights and shall not
constitute a waiver of those rights or any other right under this Agreement. Waiver
of any rights under this Agreement requires a written statement signed by an
authorized representative of the Party waiving such rights.

If any provision of this Agreement or provision of a document incorporated by
reference to this Agreement is found invalid, the invalidity shall not affect other
provisions of this Agreement if the other provisions can be given effect without
the invalid provision. The provisions of this Agreement are declared severable. In
the event that certain language or a section of this Agreement is invalidated, the
Parties will negotiate alternative terms to effectuate the Parties’ intent. If the
Parties are unable to reach agreement on alternative terms within 30 days of the
invalidity determination, this Agreement will terminate.

Water Supply Agreement
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XIV. ENTIRE AGREEMENT

XV.

XVI.

This Agreement contains all the terms and conditions agreed upon by the parties on
the subject of this Agreement. No other understandings, oral or otherwise, exist or
bind the Parties.

INDIRECT OR THIRD-PARTY BENEFICIARIES

The Parties do not intend, by this Agreement, to assume contractual obligations to
any other party than the Parties named in this Agreement. There are no indirect or
third-party beneficiaries to this Agreement.

NOTICES
Any notices given under this Agreement shall be delivered and addressed to:

Clark Public Utilities
Attn: Director of Water
PO Box 8900
Vancouver, WA 98668

City of Battle Ground
Attn: City Manager

109 SW 1% Street, Suite 221
Battle Ground, WA 98604

The undersigned Parties agree to all of the terms and conditions contained in this
Agreement.

IN WITNESS WHEREOF, the Parties execute this Agreement by their duly authorized
officers as of the 2" day of March, 2021.

CLARK PUBLIC UTILITIES CITY OF BATTLE GROUND

DocuSigned by: DocuSigned by:
e s BY Erin. Erdman,

BO54A3862E8849F ... 8212D866B3BB448...

TITLE: CEO/General Manhager TITLE: City Manager

Approved as to form: Approved as to form:

DocuSigned by: , DocuSigned by:

J6hn Eldtidge/General Counsel Shristineslayes/City Attorney

Water Supply Agreement
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Exhibit A

CLARK’S CURRENT WATER RATES

Rate Class (per Resolution No, 6974)

PUBLIC AUTHORITIES SERVICE
REVENUE CLASS 0

APPLICABILITY

This revenue class applies to schools, municipalities, political subdivisions, or
agencies of county, state, or federal governments.

MONTHLY CHARGE

The sum of the basic charge per meter and the volume charge for water used.

MONTHLY VOLUME CHARGE

$1.85 per 100 cubic feet (ccf) — Block 1
$2.40 per 100 cubic feet (ccf) — Block 2
$2.95 per 100 cubic feet (ccf) — Block 3
These rates will be applied on a daily basis using a 30-day average.

MONTHLY BASIC CHARGE AND VOLUME PER BLOCK

Schedule (suffix) Meter Basic Charge Block 1 Block 2 Block 3
(Cubic Feet) (Cubic Feet) (Cubic Feet)
53 (A or AIB Meter) 5/8” x %" $9.00 0-1,800 1,801 - 3,600 Over 3,600
54 (B Meter) 17 $16.10 0-4,500 4,501 - 9,000 Over 9,000
55 (C Meter) 1% $36.00 0-9,000 9,001 - 18,000  Over 18,000
56 (D Meter) 2’ $64.15 0 - 18,000 18,001 - 36,000 Over 36,000
57 (E Meter) 3’ $144.00 0-41,400 41,401 -82,800 Over 82,800
58 (F Meter) 4’ $256.05 0-73,800 73,801 - 147,600 Over 147,600
59 (G Meter) 6" $572.80 0-165,600 165,601 - 331,200 Over 331,200
60 (H Meter) 8” $1018.15 0-295,200 295,201 - 590,400 Over 590,400

TERMS OF SERVICE

Service under this rate is subject to the District’'s general terms and conditions for
water service. The District reserves the right to regulate at all times the hours
when customers will be permitted to use District water for any nonessential
household purposes.

Water Supply Agreement
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SERVICE INSTALLATION FEES (per Resolution No. 7196)
Service Size Fee

Up to 1" $2,200

1 %" and larger Time and Materials

Customers requesting services larger than one inch will be billed for time and
material costs for the installation of the service.

Meter Set Only
(Lots in subdivisions that currently have boxes)

Size Current Charge (Breakdown)

5/8 X ¥4 $3,255 $355 meter + $2,900 SD

7% $4,540 $370 meter + $4,170 SD

17 $7,890 $460 meter + $7,430 SD

1% $17,380 $670 meter + $16,710 SD
2" Meter $30,820 $1,130 meter + $29,690 SD
3” Meter $68,290 $1,480 meter + $66,810 SD
4” Meter $121,110 $2,320 meter + $118,790 SD
6” Meter $271,030 $3,760 meter + $267,270 SD

Meter Set and Service
(Land without meter box but water main in the street)

Size Total Charge
5/8 x ¥ Meter $5,455 total cost
%" Meter $6,740 total cost
1” Meter $10,090 total cost
1" Meter $19,580*
2" Meter $33,020*
3” Meter $70,490*
4” Meter $123,310*
6” Meter $273,230*
*Meter sizes greater than 1 4" are subject to an additional time & material
charge.
Water Supply Agreement
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Water Supply and Aid to Construction Agreement
between
Clark Public Utilities and the City of Ridgefield
for Calendar Years 2021 - 2040

THIS AGREEMENT is made and entered into this 12th day of February 2021, by
and between Clark Public Utilities (“Clark”) and the City of Ridgefield (the “City”),
collectively the “Parties.”

WHEREAS, the authority for this Agreement is granted by the Public Water
System Coordination Act of 1977, Chapter 70.116 RCW; and

WHEREAS, such an agreement promotes efficient water resource management
within Salmon Creek and Lewis River Basins by utilizing existing water right permits in
accordance with WACs 173-527 and 173-528; and

WHEREAS, such an agreement is consistent with the Clark County Coordinated
Water System Plan (“CWSP”) to meet regional supply needs; and

WHEREAS, water service areas for each party and responsibilities for water supply
service are designated in the CWSP to help assure that time, effort, and money are best
used by avoiding unnecessary duplication of infrastructure to properly manage the areas’
valuable resources; and

WHEREAS, water system interties are mutually beneficial as part of a cooperative
effort to better manage groundwater resources, protect in-stream flows and to provide safe
and adequate water supply to North Clark County; and

WHEREAS, during certain times of the year, Clark provides the City with a
significant portion of its water supply that is needed to serve the City’s residents; and

WHEREAS, Clark currently provides water service to the City through various
interties; and

WHEREAS, based on certain additional improvements to its water system, as
requested by the City, Clark anticipates that it will have the ability to provide excess water
from its system to the City to help the City meet its current and future water supply needs;
and

WHEREAS, the system improvements requested by the City (and the City of Battle
Ground) would not have been performed by Clark at this time, but for this Agreement; and

Water Supply Agreement
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WHEREAS, the City had agreed to share the cost of these improvements with the

City of Battle Ground; and

WHEREAS, the City is relying on the water provided under this Agreement to meet

its requirements under its water system plan; and

WHEREAS, the Parties recognize that Clark has a legal duty to service its

customers equally.

NOW, THEREFORE, the Parties, having entered into this Agreement by their

signature, agree with the following:

1.

GENERAL TERMS AND OBJECTIVES

This Agreement shall replace all prior water service agreements, including the
Regional Water Supply Agreement signed April 3, 2003, and the Short-Term Water
Supply Agreement executed by Parties on May 17, 2006.

The Term of this agreement shall commence on the date fully executed by both
Parties and shall continue until December 31, 2040. This Agreement may be
extended or terminated or amended only by written agreement of the Parties.

Clark primarily provides water service to the City through Intertie #1, located at
800 NE 264" Street, along S 5" Street, east of N 85" Avenue.

Clark also provides water service to the City through two additional temporary
points of connection. The first connection point, Intertie #2, serves Clark County
Fire and Rescue Station 21, located at 911 N 65" Avenue. The second connection
point, Intertie #3, serves the North Pacific Union Conference of The Seventh-Day
Adventists building and the Washington State Department of Transportation Weigh
Station. This intertie is located on the NW corner of N 20" Street and NwW 11%"
Avenue.

Interties #2 and #3 are planned to be disconnected once direct water service is
established through the development of a new water transmission line, as described
in Section I (5) below.

Clark is currently supplying water to the City on an emergency basis through
Intertie #1, as measured by Clark’s 2-inch meter. As additional water supply
becomes available through Clark’s development of the new Paradise Point
Regional Water Supply System, which includes the Paradise Point Wellfield and
Treatment Plant, Clark will be able to provide the City with up to 1,000 gpm, which
will be measured by a new 6-inch meter.

In order to enable Clark to provide this additional water supply, the City has agreed
to pay Clark an aid to construction charge for work associated with certain

Water Supply Agreement
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improvements to the Paradise Point Regional Water Supply System, as outlined
herein. The City will pay Clark an amount equal to one-half the total costs
associated with installing an additional production well (plus associated equipment)
at the Paradise Point Wellfield, to be designated as Well #4. In addition, the City
will also pay Clark for one-half the cost of one (1) filter bank at the Paradise
Treatment Plant. Clark will design, construct, own, and operate these additional
facilities in the Paradise Point Regional Water Supply System.

Well #4 (plus associated equipment) and the filter bank cost is $1,184,128 for a half
payment due of $592,064. Construction of these facilities is complete, and the City
will pay Clark its share of the actual material and construction costs, which will be
invoiced by Clark and payable by June 30, 2021.

5. The Parties intend to construct a new transmission main for a new intertie, located
at the City’s northern water service boundary, spanning between the City’s service
area and Clark’s existing water main located at approximately 31000 NE 31% Ave,
which will be known as the “N. Royle Road Transmission Main.” Once completed,
the new water main will have a capacity of up to 2,000 gpm. The design and
construction costs of this new line will be addressed under a separate agreement.
The Parties will work together to develop the planning and construction schedule
for the N. Royle Rd Transmission Main, which is anticipated to begin construction
no later than January 1, 2030.

Once this new transmission line is operational, Clark will have the ability to serve
the City with up to 2,000 gpm, which represents the maximum capacity available
to the City through all interties.

6. Clark acknowledges that during certain times of the year, the City will depend on
this additional water capacity to serve its residents. Clark agrees that it will work
to meet the City’s water supply needs, as outlined in this Agreement, and to provide
uninterrupted service. But the Parties recognize that Clark must treat all of its water
customers equally and that it cannot guarantee that it will be able to meet any
specific customer’s water demand when Clark experiences water shortages as a
result of drought, equipment failure, or other causes outside of Clark’s control.

7. Once Clark completes construction of its facilities, it shall maintain them at its own
expense.
8. Clark will monitor the interties using its Supervisory Control and Data Acquisition

(SCADA) system. If curtailment becomes necessary due to an emergency or
limited water supply, Clark and the City will coordinate to minimize the impact to
the City’s customers. During such event, Clark will provide the City with as much
advance notice as possible.

9. Clark and the City will continue to provide service within their respective water
service boundaries, as designated within the CWSP, and as shown on the Clark

Water Supply Agreement
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10.

11.

County GIS mapping system.

The City and Clark shall periodically review the City’s population and demand
projections to insure that the planning documents are up to date.

Each Party will be responsible for complying with all state and federal water quality
standards and for maintaining water mains and infrastructure within its respective
water system.

CONDITIONS OF SERVICE

All interties with the City will be metered and such meters will be owned and
maintained by Clark.

Clark will monitor and maintain water quality to the City’s interties. The City will
be responsible for monitoring its distribution system’s water quality. Water quality
testing at the interties will be coordinated by the Parties.

Clark will be responsible for installation of the meter assembly and will
maintain/monitor it.

COST OF WATER SUPPLY

Clark will charge the City its prevailing rate for water service (Public Authority
Service rate class), which rate is subject to change by Clark’s Board of
Commissioners. Attached as Exhibit “A” is Clark’s current water rates. Clark
agrees to meet with the City and review any information provided by the City to
reevaluate the City’s appropriate water rate class.

Meter set fees and monthly charges for services under this Agreement will also be
applied in accordance with the Public Authority Service rate class.

The capacity of the water provided through the proposed 6-inch meter at Intertie #1
will not be increased. Future additional capacity will be provided through the N
Royle Road intertie as needed to meet the City’s water demand. With installation
of additional meter capacity, the City will be responsible to pay Clark the applicable
system development charge (SDC).

Payments made by the City for one-half of the construction of Well #4, its
associated facilities, and the filter bank at the Paradise Point Treatment Plant, which
amount is $592,064, will be treated as payments in lieu of the City’s future SDCs
for increased meter capacity on the Intertie #1, and N Royle Road Intertie, up to the
amount paid by the City under this Agreement. The opportunity to use these in lieu
payments for SDCs on the interties will expire on December 31, 2030.

Water Supply Agreement
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VI.

VII.

VIIIL.

SYSTEM DEVELOPMENT CHARGES

Presently, the City uses the equivalent of a two-inch (2”) meter for its water service
through Intertie #1. Once Well # 4 is operational and the City is authorized to use
up to 1,000 gpm, the City will be responsible for a SDC for the equivalent of a six-
inch (6’) meter that can measure up to 1,000 gpm. Once this occurs, the value of
the City’s current two-inch (2”) meter SDC will be credited to the applicable six-
inch (6”) meter SDC and the available in lieu payment described under Section IV
(4) will also be applied.

COOPERATION FOR FUTURE WATER RIGHTS

To assist Clark in the development of future water supply sources, the City will
support Clark’s efforts to acquire additional water rights and its pursuit of any water
system development grants or loans. Additionally, the City and Clark agree to
continue exploring partnerships regarding Coordinated Water System Planning and
regional source development.

ASSIGNMENT/SUBCONTRACTING

No party to this Agreement shall transfer or assign, in whole or in part, its respective
rights or obligations under this Agreement without the prior written consent of the
other parties. Consent for assignment or transfer shall not be unreasonably
withheld.

INDEPENDENT CAPACITY

Employees or agents of a Party engaged in the performance of projects under this
Agreement shall continue to be employees or agents of that Party and shall not be
considered employees or agents of any other Party to this Agreement.

ALTERATIONS AND AMENDMENTS

This Agreement may only be amended by written agreement between the Parties
that is signed by personnel authorized to bind each Party.

DISPUTES

The principal executive or their designee of each Party shall attempt to resolve all
disputes regarding the terms of this Agreement in good faith. In the event the
dispute is not resolved by the Parties, the matter will be referred to the Superior
Court of the State of Washington in and for Clark County.

Parties shall bear their own legal fees, costs, and expenses related to enforcing
rights and responsibilities of this Agreement.

Water Supply Agreement
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XI.

XII.

XII.

XIV.

RECORDS MAINTENANCE

The Parties shall retain project records that sufficiently and properly reflect all
direct and indirect costs incurred for the performance of services in this Agreement.
Records shall be subject to inspection, review, or audit by each Party and the Office
of the Washington State Auditor. All records shall be retained in accordance with
the State of Washington records retention schedule.

GOVERNANCE

This Agreement is entered into under the authority granted by the State of
Washington and provisions of the Agreement shall be construed to conform to
Washington State laws.

WAIVER AND SEVERABILITY

Failure by any Party to this Agreement to exercise rights under this Agreement shall
not preclude that Party from subsequent exercise of those rights and shall not
constitute a waiver of those rights or any other right under this Agreement. Waiver
of any rights under this Agreement requires a written statement signed by an
authorized representative of the Party waiving such rights.

If any provision of this Agreement or provision of a document incorporated by
reference to this Agreement is found invalid, the invalidity shall not affect other
provisions of this Agreement if the other provisions can be given effect without
the invalid provision. The provisions of this Agreement are declared severable. In
the event that certain language or a section of this Agreement is invalidated, the
Parties will negotiate alternative terms to effectuate the Parties’ intent. If the
Parties are unable to reach agreement on alternative terms within 30 days of the
invalidity determination, this Agreement will terminate.

ENTIRE AGREEMENT

This Agreement contains all the terms and conditions agreed upon by the parties on
the subject of this Agreement. No other understandings, oral or otherwise, exist or
bind the Parties.

INDIRECT OR THIRD-PARTY BENEFICIARIES
The Parties do not intend, by this Agreement, to assume contractual obligations to

any other party than the Parties named in this Agreement. There are no indirect or
third-party beneficiaries to this Agreement.

Water Supply Agreement
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XV. NOTICES
Any notices given under this Agreement shall be delivered and addressed to:

Clark Public Utilities
Attn: Director of Water
PO Box 8900
Vancouver, WA 98668

Copy to: General Counsel
City of Ridgefield

Attn: City Manager
230 Pioneer Street Ridgefield, WA 98642

The undersigned Parties agree to all of the terms and conditions contained in this
Agreement.

IN WITNESS WHEREOF, the Parties execute this Agreement by their duly authorized
officers as of the 12th day of February, 2021.

CLARK PUBLIC UTILITIES CITY OF RIDGEFIELD
DocuSigned by: DocuSigned by:

e fome s ol St Shuart
8954A3c822(I)E73é9eFHe ral Manager QOMFCC%F'?;/CF‘I:/SIghager

TITLE: TITLE:

DATE: February 12, 2021 DATE: February 17, 2021

Approved as to form: Approved as to form:

DocuSigned by: DocuSigned by:

Jlue Eldvidg QWM Parker

John Eldridge/General Counsel AReah Baiker/City Attorney

Water Supply Agreement
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Exhibit A

CLARK’S CURRENT WATER RATES

Rate Class (per Resolution No, 6974)

PUBLIC AUTHORITIES SERVICE
REVENUE CLASS 0

APPLICABILITY

This revenue class applies to schools, municipalities, political subdivisions, or
agencies of county, state, or federal governments.

MONTHLY CHARGE

The sum of the basic charge per meter and the volume charge for water used.

MONTHLY VOLUME CHARGE

$1.85 per 100 cubic feet (ccf) — Block 1
$2.40 per 100 cubic feet (ccf) — Block 2
$2.95 per 100 cubic feet (ccf) — Block 3
These rates will be applied on a daily basis using a 30-day average.

MONTHLY BASIC CHARGE AND VOLUME PER BLOCK

Schedule (suffix) Meter Basic Charge Block 1 Block 2 Block 3
(Cubic Feet) (Cubic Feet) (Cubic Feet)
53 (A or AIB Meter) 5/8” x %" $9.00 0-1,800 1,801 - 3,600 Over 3,600
54 (B Meter) 17 $16.10 0-4,500 4,501 - 9,000 Over 9,000
55 (C Meter) 1% $36.00 0-9,000 9,001 - 18,000 Over 18,000
56 (D Meter) 2’ $64.15 0-18,000 18,001 - 36,000 Over 36,000
57 (E Meter) 3’ $144.00 0-41,400 41,401 - 82,800 Over 82,800
58 (F Meter) 4’ $256.05 0-73,800 73,801 - 147,600 Over 147,600
59 (G Meter) 6" $572.80 0-165,600 165,601 -331,200 Over 331,200
60 (H Meter) 8’ $1018.15 0-295,200 295,201 - 590,400 Over 590,400

TERMS OF SERVICE

Service under this rate is subject to the District’'s general terms and conditions for
water service. The District reserves the right to regulate at all times the hours
when customers will be permitted to use District water for any nonessential
household purposes.

Water Supply Agreement
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SERVICE INSTALLATION FEES (per Resolution No. 7196)
Service Size Fee

Up to 1" $2,200

1 %" and larger Time and Materials

Customers requesting services larger than one inch will be billed for time and
material costs for the installation of the service.

Meter Set Only
(Lots in subdivisions that currently have boxes)

Size Current Charge (Breakdown)

5/8 X ¥4 $3,255 $355 meter + $2,900 SD

2% $4,540 $370 meter + $4,170 SD

17 $7,890 $460 meter + $7,430 SD

1% $17,380 $670 meter + $16,710 SD
2” Meter $30,820 $1,130 meter + $29,690 SD
3” Meter $68,290 $1,480 meter + $66,810 SD
4” Meter $121,110 $2,320 meter + $118,790 SD
6” Meter $271,030 $3,760 meter + $267,270 SD

Meter Set and Service
(Land without meter box but water main in the street)

Size Total Charge
5/8 x % Meter $5,455 total cost
%" Meter $6,740 total cost
1” Meter $10,090 total cost
1 %" Meter $19,580*
2” Meter $33,020*
3” Meter $70,490*
4” Meter $123,310*
6” Meter $273,230*
*Meter sizes greater than 1 2" are subject to an additional time & material
charge.
Water Supply Agreement
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Introduction

In 2003, the Washington State Legislature passed Engrossed Second Substitute House Bill
1338, also known as the Municipal Water Law, to address the increasing demand on the
state’s water resources. The law calls for all municipal water suppliers to use water more
efficiently in exchange for water right certainty in meeting future demand for the resource.
The legislature directed the Washington Department of Health to adopt an enforceable water
use efficiency program. The program, which became effective on January 22, 2007, is
designed to ensure the long-term supply of drinking water, promote good stewardship of the
water resources and ensure efficient operation and management of water systems.

The water use efficiency rule affects all municipal water suppliers, which includes all Group A
community water systems with 15 or more residential connections and some non-community
water systems that use water in a residential manner (RCW 90.03.015). Clark Public Utilities
is a municipal water supplier and, therefore must develop a water use efficiency program,
which is consistent with WAC 246-290-800(2), and integrate this program into its Water
System Plan (WSP). The program must include water conservation goals and measures that
will be undertaken to achieve these goals. It must provide for data collection and analysis
intended to track water consumption and water loss from leaks in the system. The program
must evaluate alternative rate structures and determine the feasibility of adopting a structure
that will encourage water conservation. The following report, which generally conforms to the
format suggested in the Water Use Efficiency Guidebook DOH Publication No. 331-375,
describes Clark Public Utilities’ Water Use Efficiency Program.

1.  General Description of Clark Public Utilities and its Water System

Clark Public Utilities (Clark) is a customer owned utility providing electric and water service in
Clark County, Washington. It is a municipal corporation organized under the laws of the state
of Washington. It was formed by a vote of the people in 1938.

Clark’s water utility began operating in 1951. At that time the water system was serving
primarily the Hazel Dell area located immediately north of Vancouver. Over the years the
utility’s operation has expanded greatly within the county. Today the utility’s water service
area embraces over 200 square miles and includes urban, suburban and rural areas of the
county, including two incorporated areas—the City of La Center and the Town of Yacolt.
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Clark provides water service to approximately 80,330 people. It has 29,840 customer
accounts or approximately 36,405 equivalent residential units (an ERU is assigned to each
residential account, all other customer accounts are based upon the size of the service
meter).

Clark obtains water exclusively from groundwater sources. The utility currently owns and
operates 34 active wells with a total pumping capacity of 29 million gallons per day, 31
reservoirs, 52 booster stations and approximately 718 miles of water distribution lines.
Weather and economic conditions are the primary determinates of water sales.

Single and multiple family residences represent over 90 percent of the utility’s customers.
The average residential customer consumes approximately 13,840 cubic feet or 103,520
gallons of water annually. Warm and dry weather usually results in high water sales to
residential customers, while cool, wet weather results in lower sales to these customers.

Details about Clark’s water system—e.g., water production capacity, seasonal variability in
water consumption, water rights, water demand forecasts—are presented in the utilities Dept
of Health-approved Water System Plan, which has been approved by the Washington State
Dept of Health. The plan is scheduled to be updated in 2009.

2. Existing Water Conservation Program

Clark Public Utilities’ existing water conservation program is described in its current Water
System Plan. The overarching goal of the program is to promote efficient use of water
resources. The program addresses supply- and demand-side conservation measures to
advance water conservation.

Supply-Side Water Conservation Measures

Supply-side water conservation efforts are closely associated with the proper management of
the water system. These conservation measures are continually refined. All sources of
water and all service connections are metered. A state of the art telemetry system is
employed to monitor the water system. Meters, water mains, supply wells, reservoirs,
booster stations, pressure reducing valves and hydrants among other water facilities have
been and continue to be regularly inspected, tested and maintained; and these and other
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facilities are repaired and replaced as necessary. These and other conservation measures
are continually refined.

As documented in Clark’s 2003 Water System Plan, the cost of these supply-side system
maintenance efforts averages about $250,000 per year. The amount of water saved by these
efforts has been about 42 million gallons annually.

Demand-Side Water Conservation Measures

In 1992, Clark entered into an agreement with the Bonneville power administration to conduct
a showerhead replacement program. The program was aimed at saving electrical power
used to heat water but it also resulted in saving water. BPA provided funds to replace
showerheads that emit high volumes of water with units designed to release low flows. Clark
expanded the scope of this electric power and water conservation program, and extended it
to assist all Clark County residents. In 1992 over half of the households in Clark County,
which represented a population of approximately 100,000, took advantage of this program.
Water savings were estimated to be about 77 MG/year from this program. The core
elements of the program follow:

¢ Leak abatement—toilet and faucet leak detection, and water pressure examinations.

e Installation of low-flow showerheads, devices to reduce the amount of water used to flush
toilets, and faucet aerators to reduce water flow.

o Dissemination of information on, e.g., landscaping and irrigation water conservation
methods, household fixture leak detection, and household water and energy saving
devices.

In 1993 the plumbing code changed to require low flow toilets and shower heads to be
installed in all new houses.

Another demand-side water conservation effort focuses on educating customers and the
general public about water conservation, with a particular emphasis on reducing the amount
of water used during the peak demand summer period. Informational flyers are periodically
mailed to utility customers with water bills. Ultility employees are tasked to provide the public
with information about conserving water. They respond to customer inquiries about water
service matters and use the opportunity to suggest water conservation methods; staff
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information booths at the annual Clark County Fair and the Home & Garden Idea Fair, and
disseminate literature and respond to questions about water conservation matters; and lead
students on tours of Clark’s water operations center in Orchards and watershed restoration
project sites in the Salmon Creek basin. Actions that may be taken to conserve water at
home and surrounding landscaped areas are posted on Clark’s website.

3. Water Use Efficiency Goals

Clark Public Utilities has long been mindful of the need to conserve water. An overarching,
long-term water conservation goal expressed in Clark’'s Water System Plan is to foster a
conservation consciousness or ethic among the residents of the county. One of the principal
means by which this goal may be attained is to reduce the demand for water by the
residential customers, which is the customer class that consumes about 90 percent of the
water supplied to the system.

Clark has evaluated the results of past activities aimed at conserving water resources. It is
the Utility’s intent to discuss the following new goals with Clark Public Utilities Board of
Commissioners during public meetings and have the goals adopted by the Board on or by
January 22, 2008.

Supply-Side Water Conservation Goal

¢ Reduce annual leakage from the water distribution system to eight and one-half percent
or less within six years.

Demand-Side Water Conservation Goal

o Reduce the average equivalent residential unit annual water consumption by a minimum
of one percent within six years (approximately 41 million gallons).

4. Existing & Future Water Use Efficiency Measures

Clark is currently advancing the water conservation measures mandated under WAC 246-

290-466 (1) (2) (3). Appropriately calibrated meters are in place at all water supply sources
and service connections. Meter data is assembled in a database and queried to determine
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trends in the consumption of water and generally account for the water in the system by

comparing supply volume with service volume. Ultility customers are continually encouraged

to use water conservatively. The following is an overall outline of the existing and new

measures that will be undertaken in an effort to achieve Clark’s water use efficiency goals.

Supply-Side Water Conservation Goal: Reduce annual leakage from the water distribution
system by eight and one-half percent or less within six years.

Continue to hire contractors using the latest technology to detect mainline leaks.

Improve recording/tracking of mainline flushing and new construction flushing.

Record end line flushing and main/service leaks.

Increase change-out of water meters exceeding 10 years of use.

Test and re-calibrate supply well metering.

Continue to work with and encourage the fire districts to meter or otherwise measure the
amount of water used in training exercises, hydrant testing and fire fighting.

Record water treatment backwash water that is discharged from water treatment facilities.
Continue to replace deteriorating water mains.

Continue to repair leaks found in the water system.

Continue to conduct water distribution system audits. See section 6, Distribution System
Leakage Evaluation, for information regarding the utility’s water distribution system audits

and leakage control efforts.

Use newly adopted penalties for water theft without appropriate meter and connection.

Demand-Side Water Conservation Goal: Reduce the average equivalent residential unit
annual water consumption by one percent within six years.
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e Levy inclined block rate schedule to reduce summer demand for water consumed by all
customer classes: single family, multi-family, commercial and public authority. This
method of pricing involves applying a higher charge for water once the amount consumed
exceeds certain thresholds, depending upon the size of the meter and the customer class.
These new rates, which will become effective January 1, 2008, provide a financial
incentive to reduce water demand, particularly during the peak summer period when the
demand for water is most acute. See section 7, Water Rate Structure Evaluation, and
the Clark’s Inclined Block Water Rate Schedule, which is presented in the Appendices.

e Continue to post on water bills comparisons of current and past water consumption by
billing period.

e Targeted marketing by send water conservation messages to customers who are high
water consumers.

Other measures that currently appear too costly and time consuming to be implemented in
the near term but may be re-examined and included in a future work program:

e Use of reclaimed water. See section 9, Reclaimed Water Opportunities
e Water conservation speaker bureaus.

o Paid advertising spots on radio, television, newspapers and periodicals promoting water
conservation.

5. Water Use Efficiency Public Education

Informational flyers on water conservation are periodically mailed to utility customers with
water bills. Educational topics include those identified in section 2, Existing Conservation
Program Demand-side Conservation Measures.

Water utility employees are tasked to provide the public with information about conserving
water. They respond to customer inquiries about water service matters and use the
opportunity to suggest water conservation methods; staff information booths at the annual
Clark County Fair and the Home & Garden Idea Fair, and disseminate literature and respond
to questions about water conservation matters; and lead students on tours of the utility’s
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water operations center in Orchards and watershed restoration project sites in the Salmon
Creek basin. Actions that may be taken to conserve water at home and surrounding
landscaped areas are posted on Clark’s website.

http://www.clarkpublicutilities.com/Residential/waterServices/waterConservation

6. Distribution System Leakage Evaluation

Clark accounts for water within its system by examining supply well and service meter data,
and tracking the use of water for non-revenue producing purposes (e.g., water system
maintenance and firefighting) and, thereby, determines how much water is lost from leaks in
the water system and unauthorized use of water. Unaccounted for loss of water currently
averages about nine percent annually. Clark will continue to conduct water audits and
calculate the amount of water loss during a rolling three-year period, to determine whether
the average percentage of water loss is above or below the 10 percent standard. If the
average exceeds this standard Clark will adjust its leakage control action plan accordingly.

7. Water Rate Structure Evaluation

Clark had a flat water rate structure, i.e., a fixed rate for all classes of customers regardless
of how much water they consumed. One-time service connection fees and system
development charges are also assessed based upon the customer class and meter size,
which enables the utility to recover some of the cost of providing water to its growing number
of customers. However, even with the additional one-time charges, the flat rate applied to
water consumed did not enable the utility to equitably recover the cost of providing water
during the peak demand summer period, a time when water consumption by some residential
customers is three times the annual average consumption by all customers. Moreover, the
flat rate did not provide a sufficient incentive to conserve water.

The residential customer class accounts for approximately 77 percent of the water
consumed. The average monthly residential water consumption is approximately 1,153 cubic
feet. The average monthly production during the summer peak demand period is three times
the winter average demand. In order to meet production for all customers, it costs the utility
roughly 60 percent more to provide water during the summer demand months than the winter
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months. The block rate was set to correspond closely to the average residential usage (1,200
cu. ft.) multiplied by the peaking factor (3) for summertime production. This data established
the block usage of 3,600 cu. ft. per month for a residential customer or one ERU. Other than
the residential customer class, each meter size was given an ERU multiplier based on the
ratio between the area of the actual meter requested and the area of a 5/8” diameter meter,
which was used as the base meter. The rate for water consumed over the block was given a
multiplier of 60 percent over the current rate. Graphs entitled Residential Customer Water
Use Patterns and Water Consumption by Revenue Class are presented in the Appendices.

Recognizing the drawbacks of the flat rate structure in recovering the cost of providing water
to customers and its disincentive for customers to conserve water, Clark adopted an inclined
block water rate that takes into account the customer class and meter size. It is a tiered rate
that reflects the increased cost of supplying water to the system during the peak use summer
period, when the demand for water is generally three times the average over the year. When
a customer uses more than the amount of water allotted under its block, the rate increases by
60 percent—from $1.38 to $2.21. This new rate structure was adopted by the Clark Public
Utilities Board of Commissions on October 23, 2007, and it will become effective January 1,
2008. Clark’s Inclining Block Water Rate Schedule is presented in the Appendices.

8. Projected Water Savings Estimate

The per capita use of water has declined by approximately 13 percent since the inception of
Clark’s water conservation program in 1993. In the 1993 Water System Plan the gallons per
capita day (gpcd) used for demand projections was 128 gpcd. In 2006 the average daily
demand was 111 gpcd for the residential customer class. Existing and future conservation
measures, including the new inclined block water rate, are likely to further reduce peak daily
and seasonal demand for water. The new rate structure is expected to result in a reduction in
water demand, especially during the summer peak demand period.

It is difficult to predict the success of Clark’s water conservation strategy, as many
unforeseen circumstances may arise in Clark’s large, rapidly urbanizing service area. It is
hoped that the inclined block water rates will result in an additional water savings of
approximately 120 million gallons per year, bringing the total annual water savings as a result
of Clark’s conservation program to approximately 160 million gallons annually within six
years.
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9. Reclaimed Water Opportunities

Clark continues to explore water reuse opportunities, particularly those involving reclaiming
high quality effluent from upgraded wastewater treatment facilities, consistent with WAC 246-
290-100 (4) (f) (vii). However, it is currently very costly to upgrade wastewater treatment
facilities and continuously monitor treatment processes, in order to meet the stringent
environmental standards necessary to secure permits to reuse water discharged from these
facilities.

10. Water Use Efficiency Program Evaluation

Clark Public Utilities will complete Performance Report DOH Form No. 331-376 annually,
which is presented in the Appendices. The report will include information about how much
water has been produced, how much has been lost through leaks in the water systems and
the status of achieving the water savings targets embedded in the water use efficiency goals.
The report will be submitted to the Washington State Dept of Health by July 1 of each year.
Progress toward meeting Clark’s Water Use Efficiency Goals will also be provided to our
customers in the annual Consumer Confidence Report mailed by July 1% of each year.
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Clark Public Utilities Inclined Block Water Rate Schedule

Residential

Schedule |Revenue class |Base Block Multiplier | Tiered break point
51 1 3600 1 3,600
52 1 3600 2.5 9,000
55 1 3600 5 18,000

Multi-family

Schedule |Revenue class |Base Block Multiplier | Tiered break point
53 11 3600 1 3,600
54 11 3600 2.5 9,000
55 11 3600 5 18,000
56 11 3600 10 36,000
57 11 3600 23 82,800
58 11 3600 41 147,600
59 11 3600 92 331,200

Commercial

Schedule |Revenue class |Base Block Multiplier | Tiered break point
53 3 3600 1 3,600
54 3 3600 2.5 9,000
55 3 3600 5 18,000
56 3 3600 10 36,000
57 3 3600 23 82,800
58 3 3600 41 147,600
59 3 3600 92 331,200

Public Authority

Schedule |Revenue class |Base Block Multiplier | Tiered break point
53 3 3600 1 3,600
54 3 3600 2.5 9,000
55 3 3600 5 18,000
56 3 3600 10 36,000
57 3 3600 23 82,800
58 3 3600 41 147,600
59 3 3600 92 331,200




’ Washington State Department of
9 Health

Annual Water Use Efficiency

Performance Report Form o

Please refer to the Getting Started — Water Use Efficiency Guidebook,
DOH Pub. 331-375, for help in filling out this form.

General System Information:

System Name:

System ID #:

County:

Your Name:

Your Title:

Your Phone Number: () -

Today’s Date:

Production and Distribution System Leakage Information:

12-Month Performance Reporting Period:
/ to / (Month/Year)

Distribution System Leakage Summary:

[ ] millions of gallons*
Total Water Produced and Purchased — Annual Volume
[ ] gallons*
[ ] millions of gallons*
Distribution System Leakage — Volume
[ ] gallons*
Distribution System Leakage — Percent %

*Report volume in millions of gallons or gallons: 1 cubic foot = 7.48 gallons

DSL = [(TP - AC) / TP] x 100

Percent of Distribution System Leakage (DSL)
Total Water Produced and Purchased (TP)
Authorized Consumption (AC)

DOH Form #331-376 Page 1 July 2007



Goal Setting Information:

Date of Public Forum: (Month/ Date/Y ear)
Note: Goals must be established through a public process.

Has goal been changed since last performance report? L] Yes [ ] No

In the following section, provide a narrative on progress in reaching your goals. Include
the following information:

1. Identify water savings goals.
2. Identify the time schedule for achieving goals.

3. Describe progress made toward achieving goals, such as:
e Estimate how much water you have saved.
e Report progress toward meeting goals within your established timeframe.
e Ifyou are not on track to reach your goals, identify any adjustments or changes to
your WUE measures.
e Include any other information that helps you tell your story.

Note: If you cannot complete electronically, attach separate pages with general system information at the top.
Meter Installation Information:

Is your system fully metered? [ ] Yes [ ] No
Ifyes, / (Month/Year) If no, complete the rest of this section.

Date for completing installation on all existing connections and interties:
/ (Month/Year) Due by January 22, 2017

Describe your progress in metering and any efforts taken to minimize leakage:

Note: If you cannot complete electronically, attach separate pages with general system information at the top.

Return this completed form to:
E-mail: wue@doh.wa.gov
Mail: WUE Program, Office of Drinking Water
PO Box 47822, Olympia, WA 98504-7822
FAX: (360) 236-2252

For more information, contact a regional planner:

Eastern Regional Office — Spokane — Main Office: 509-456-3115
Southwest Regional Office — Tumwater — Main Office: 360-236-3030
Northwest Regional Office — Kent — Main Office: 253-395-6750

The Department of Health is an equal opportunity agency. For persons with disabilities, this form is available
on request in other formats. To submit a request, please call 1-800-525-0127 (TTY 1-800-833-6388).

DOH Form #331-376 Page 2 July 2007
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Water Use Efficiency
Annual Performance Report - 2018

WS Name: CLARK PUBLIC UTILITIES Water System ID# : 13333 WS County: CLARK

Report submitted by:  John Roth

Meter Installation Information:

Estimate the percentage of metered connections:  100%

If not fully metered - Current status of meter installation:

Production, Authorized Consumption, and Distribution System Leakage Information:

12-Month WUE Reporting Period: 01/01/2018 To 12/31/2018
Incomplete or missing data for the year? No
If yes, explain:

Distribution System Leakage Summary:

Total Water Produced and Purchased (TP) — Annual Volume 4,469,862,474 gallons
Authorized Consumption (AC) — Annual Volume 4,156,741,776 gallons
Distribution System Leakage — Annual Volume TP — AC 313,120,698 gallons
Distribution System Leakage — Percent DSL = [(TP — AC) / TP] x 100 7.0%
3-year annual average 7.4 %

Goal-Setting Information:
Date of Most Recent Public Forum:  12/23/2008 Has goal been changed since last performance report?  No
Note: Customer goal must be re-established every 6 years through a public process

WUE Goals:

Customer Goal (Demand Side):

Reduce the ave equivalent residential unit annual water consumption by a minimum of 1% within six
years (2013).

Describe Progress in Reaching Goals:
Customer (Demand Side) Goal Progress:

The WUE program will be updated as part of the Water System Plan Update in 2020

Additional Information Regarding Supply and Demand Side WUE Efforts
Include any other information that describes how you and your customers use water efficiently:
The WUE program will be updated as part of the Water System Plan Update in 2020
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Water Use Efficiency
Annual Performance Report - 2017

WS Name: CLARK PUBLIC UTILITIES Water System ID# : 13333 WS County: CLARK

Report submitted by:  John Roth

Meter Installation Information:

Estimate the percentage of metered connections:  100%

If not fully metered - Current status of meter installation:

Production, Authorized Consumption, and Distribution System Leakage Information:

12-Month WUE Reporting Period: 01/01/2017 To 12/31/2017
Incomplete or missing data for the year? No
If yes, explain:

Distribution System Leakage Summary:

Total Water Produced and Purchased (TP) — Annual Volume 4,223,181,373 gallons
Authorized Consumption (AC) — Annual Volume 3,873,235,486 gallons
Distribution System Leakage — Annual Volume TP — AC 349,945,887 gallons
Distribution System Leakage — Percent DSL = [(TP — AC) / TP] x 100 8.3%
3-year annual average 8.2%

Goal-Setting Information:
Date of Most Recent Public Forum:  12/23/2008 Has goal been changed since last performance report?  No
Note: Customer goal must be re-established every 6 years through a public process

WUE Goals:

Customer Goal (Demand Side):

Reduce the ave equivalent residential unit annual water consumption by a minimum of 1% within six
years (2013).

Describe Progress in Reaching Goals:
Customer (Demand Side) Goal Progress:

Reduce average residential annual water consumption by 1% has been achieved. There has been a
steady and general trend downward in average annual residential use. The Clark PUD is due for A
goal update. Ideally a goal update would occur simultaneously with a Water System Plan Update.

Additional Information Regarding Supply and Demand Side WUE Efforts

Include any other information that describes how you and your customers use water efficiently:
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Water Use Efficiency
Annual Performance Report - 2016

WS Name: CLARK PUBLIC UTILITIES Water System ID# : 13333 WS County: CLARK

Report submitted by:  John Roth

Meter Installation Information:

Estimate the percentage of metered connections:  100%

If not fully metered - Current status of meter installation:

Production, Authorized Consumption, and Distribution System Leakage Information:

12-Month WUE Reporting Period: 01/01/2016 To 12/31/2016
Incomplete or missing data for the year? No
If yes, explain:

Water metering data is complied from (3) sources. Billing information is used to compile customer
consumption records and a log is kept for water use for operational purposes such as but not
limited to online analyzers, flushing or tank cleaning. Production data is complied from historical
SCADA records and monthly production reports. These information sources are compared as
closely as practical and the information herein is as accurate as records allow.

Distribution System Leakage Summary:

Total Water Produced and Purchased (TP) — Annual Volume 3,848,126,937 gallons
Authorized Consumption (AC) — Annual Volume 3,581,664,016 gallons
Distribution System Leakage — Annual Volume TP — AC 266,462,921 gallons
Distribution System Leakage — Percent DSL = [(TP — AC) / TP] x 100 6.9 %
3-year annual average 9.1 %

Goal-Setting Information:
Date of Most Recent Public Forum:  12/23/2008 Has goal been changed since last performance report?  No
Note: Customer goal must be re-established every 6 years through a public process

WUE Goals:

Customer Goal (Demand Side):

Reduce the ave equivalent residential unit annual water consumption by a minimum of 1% within six
years (2013).

Describe Progress in Reaching Goals:

Customer (Demand Side) Goal Progress:
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Water Use Efficiency
Annual Performance Report - 2015

WS Name: CLARK PUBLIC UTILITIES Water System ID# : 13333 WS County: CLARK

Report submitted by:  John Roth

Meter Installation Information:

Estimate the percentage of metered connections:  100%

If not fully metered - Current status of meter installation:

Production, Authorized Consumption, and Distribution System Leakage Information:

12-Month WUE Reporting Period: 01/01/2015 To 12/31/2015
Incomplete or missing data for the year? No
If yes, explain:

Records show excellent levels of data. A long time employee of the utility recently retired and
though the records are excellent some of the context has been lost. The Clark Public Utilities
System and the systems' operated by Clark Public Utilities share the same databases,
spreadsheets and billing system. This added level of complexity when identifying customers and
pairing them with the corresponding water system is as accurate as possible.

Distribution System Leakage Summary:

Total Water Produced and Purchased (TP) — Annual Volume 4,151,332,608 gallons
Authorized Consumption (AC) — Annual Volume 3,757,781,478 gallons
Distribution System Leakage — Annual Volume TP — AC 393,551,1304gallons
Distribution System Leakage — Percent DSL = [(TP — AC) / TP] x 100 9.5%
3-year annual average 8.9 %

Goal-Setting Information:
Date of Most Recent Public Forum:  12/23/2008 Has goal been changed since last performance report?  No
Note: Customer goal must be re-established every 6 years through a public process

WUE Goals:

Customer Goal (Demand Side):

Reduce the ave equivalent residential unit annual water consumption by a minimum of 1% within six
years (2013).

Describe Progress in Reaching Goals:
Customer (Demand Side) Goal Progress:

Reduce the ave equivalent unit annual water consumption by a minimum of 1% within six years
(2013). Goals will be updated concurrently with water system planning update.
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Water Use Efficiency
Annual Performance Report - 2014

WS Name: CLARK PUBLIC UTILITIES Water System ID# : 13333 WS County: CLARK

Report submitted by: Steve Prather

Meter Installation Information:

Estimate the percentage of metered connections:  100%

If not fully metered - Current status of meter installation:

Production, Authorized Consumption, and Distribution System Leakage Information:

12-Month WUE Reporting Period: 01/01/2014 To 12/31/2014
Incomplete or missing data for the year? No
If yes, explain:

Distribution System Leakage Summary:

Total Water Produced and Purchased (TP) — Annual Volume 3,830,541,100gallons
Authorized Consumption (AC) — Annual Volume 3,418,012,400 gallons
Distribution System Leakage — Annual Volume TP — AC 412,528,700gallons
Distribution System Leakage — Percent DSL = [(TP — AC) / TP] x 100 10.8 %
3-year annual average 8.5%

Goal-Setting Information:

Date of Most Recent Public Forum:  12/23/2008 Has goal been changed since last performance report?  No
Note: Customer goal must be re-established every 6 years through a public process

WUE Goals:

Customer Goal (Demand Side):

Reduce the ave equivalent residential unit annual water consumption by a minimum of 1% within six
years (2013).

Describe Progress in Reaching Goals:
Customer (Demand Side) Goal Progress:

In 2014 the demand side use increased approximately 4% above 2013. The summer of 2014 was
warmer and dryer than 2013 resulting in more outdoor water use. In addition, approximately 400
new connections were added plus the city of Battle Ground purchased 21,715,000 gallons during the
summer. The tiered rate structure established in 2008 and modified in 2009 by Clark Pubic Utilities'
Board continues to be effective in reducing customer usage.
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Water Use Efficiency
Annual Performance Report - 2013

WS Name: CLARK PUBLIC UTILITIES Water System ID# : 13333 WS County: CLARK

Report submitted by: Steve Prather

Meter Installation Information:

Estimate the percentage of metered connections:  100%

If not fully metered - Current status of meter installation:

Production, Authorized Consumption, and Distribution System Leakage Information:

12-Month WUE Reporting Period: 01/01/2013 To 01/01/2014
Incomplete or missing data for the year? No
If yes, explain:

Distribution System Leakage Summary:

Total Water Produced and Purchased (TP) — Annual Volume 3,558,946,500 gallons
Authorized Consumption (AC) — Annual Volume 3,335,854,550 gallons
Distribution System Leakage — Annual Volume TP — AC 223,091,950 gallons
Distribution System Leakage — Percent DSL = [(TP — AC) / TP] x 100 6.3 %
3-year annual average 8.0%

Goal-Setting Information:

Date of Most Recent Public Forum:  12/23/2008 Has goal been changed since last performance report?  No
Note: Customer goal must be re-established every 6 years through a public process

WUE Goals:

Customer Goal (Demand Side):

Reduce the ave equivalent residential unit annual water consumption by a minimum of 1% within six
years (2013).

Describe Progress in Reaching Goals:
Customer (Demand Side) Goal Progress:

In 2013 the demand side use was reduced by 1.6% or 54.7 million gallons from 2012 demand. The
demand side goal has been acheived for the last 3 years. The teired rate structure adopted by the
Clark Public Utilitie's Board of Commissioners has been the primary driving force as well as efforts to
inform water custormers of the importance of water conservation.

Additional Information Regarding Supply and Demand Side WUE Efforts



E 2021 Water Rate Schedules



Public Utility District No. 1 of Clark County
Vancouver, Washington

TABLE OF CONTENTS
RATE SCHEDULES FOR WATER SERVICE

PUBLIC UTILITY DISTRICT NO. 1 OF CLARK COUNTY

Revenue Page
Class Description Number
1 Residential -- Single Family ... 2

11 Residential -- MUlti-Family ............cooiiiiiiii e 3
3 COMMEBICIAL ...t e e e e e e e e e s 4
0 PUDIIC AULNOTTIES ... e 5
5 Other Public Authorities (Special CoNtracts) .......cocveeeeiiiiiiiiiiiie e, 6
2 Private Fire HYOrantS ... .. ... e 7
Resolution No. 6974 1 Effective Date: February 1, 2012

Date of Issue: January 17, 2012



Public Utility District No. 1 of Clark County
Vancouver, Washington

REVENUE CLASS 1
WATER SYSTEM

RESIDENTIAL SERVICE

APPLICABILITY

This revenue class applies to all single-family residences and single-family mobile homes.

MONTHLY CHARGE

The sum of the basic charge per meter and the volume charge for water used.

MONTHLY VOLUME CHARGE

$1.85 per 100 cubic feet (ccf) — Block 1
$2.40 per 100 cubic feet (ccf) — Block 2
$2.95 per 100 cubic feet (ccf) — Block 3
These rates will be applied on a daily basis using a 30-day average.

MONTHLY BASIC CHARGE

Schedule (suffix)  Meter Basic Charge Block 1 Block 2 Block 3
(Cubic Feet) (Cubic Feet) (Cubic Feet)
51 (A or A/B Meter) 5/8” x %" or %" $ 9.00 0-1,800 1,801-3,600 Over 3,600
52 (B Meter) 1’ $16.10 0-4500 4,501-9,000 Over9,000
55 (C Meter) 1% $36.00 0-9,000 9,001-18,000 Over 18,000

TERMS OF SERVICE

Service under this rate is subject to the District’s general terms and conditions for water service.

The District reserves the right to regulate at all times the hours when customers will be
permitted to use District water for nonessential household purposes.

Resolution No. 6974 2 Effective Date: February 1, 2012
Date of Issue: January 17, 2012



Public Utility District No. 1 of Clark County
Vancouver, Washington

REVENUE CLASS 11
WATER SYSTEM

RESIDENTIAL SERVICE
MULTIPLE FAMILY

APPLICABILITY

This rate class applies to all multiple family units of two or more units including apartments and
mobile home courts.

MONTHLY CHARGE

The sum of the basic charge per meter and the volume charge for water used.

MONTHLY VOLUME CHARGE

$1.85 per 100 cubic feet (ccf) — Block 1
$2.40 per 100 cubic feet (ccf) — Block 2
$2.95 per 100 cubic feet (ccf) — Block 3
These rates will be applied on a daily basis using a 30-day average.

MONTHLY BASIC CHARGE AND VOLUME PER BLOCK

Schedule (suffix)  Meter Basic Charge Block 1 Block 2 Block 3
(Cubic Feet) (Cubic Feet) (Cubic Feet)
53 (A or A/B Meter) 518" x %" or 34" $ 9.00 0-1,800 1,801 — 3,600 Over 3,600
54 (B Meter) 1’ $ 16.10 0-4,500 4,501 — 9,000 Over 9,000
55 (C Meter) 1% $ 36.00 0-9,000 9,001 - 18,000 Over 18,000
56 (D Meter) 2’ $ 64.15 0-18,000 18,001 -36,000 Over 36,000
57 (E Meter) 3’ $ 144.00 0-41,400 41,401-82,800 Over 82,800
58 (F Meter) 4’ $ 256.05 0-73,800 73,801-147,600 Over 147,600
59 (G Meter) 6’ $ 572.80 0-165,600 165,601 — 331,200 Over 331,200
60 (H Meter) 8" $1018.15 0 - 295,200 295,201 — 590,400 Over 590,400

TERMS OF SERVICE

Service under this rate is subject to the District’s general terms and conditions for water service.
The District reserves the right to regulate at all times the hours when customers will be
permitted to use District water for any nonessential household purposes.

Resolution No. 6974 3 Effective Date: February 1, 2012
Date of Issue: January 17, 2012



Public Utility District No. 1 of Clark County
Vancouver, Washington

REVENUE CLASS 3
WATER SYSTEM

COMMERCIAL SERVICE

APPLICABILITY

This revenue class applies to all nonresidential service not otherwise specifically classified.

MONTHLY CHARGE

The sum of the basic charge per meter and the volume charge for water used.

MONTHLY VOLUME CHARGE

$1.85 per 100 cubic feet (ccf) — Block 1
$2.40 per 100 cubic feet (ccf) — Block 2
$2.95 per 100 cubic feet (ccf) — Block 3
These rates will be applied on a daily basis using a 30-day average.

MONTHLY BASIC CHARGE AND VOLUME PER BLOCK

Schedule (suffix)  Meter Basic Charge Block 1 Block 2 Block 3
(Cubic Feet) (Cubic Feet) (Cubic Feet)
53 (A or A/IB Meter) 5/8 x%"or%” $  9.00 0-1,800 1,801 - 3,600 Over 3,600
54 (B Meter) 1’ $ 16.10 0-4,500 4,501-9,000 Over 9,000
55 (C Meter) 1% $ 36.00 0-9,000 9,001 - 18,000 Over 18,000
56 (D Meter) 2" $ 64.15 0-18,000 18,001 -36,000 Over 36,000
57 (E Meter) 3’ $ 144.00 0-41,400 41,401-82,800 Over 82,800
58 (F Meter) 4’ $ 256.05 0-73,800 73,801 -147,600 Over 147,600
59 (G Meter) 6” $ 572.80 0 - 165,600 165,601 — 331,200 Over 331,200
60 (H Meter) 8” $1018.15 0 —295,200 295,201 — 590,400 Over 590,400

TERMS OF SERVICE

Service under this rate is subject to the District’'s general terms and conditions for water service.
The District reserves the right to regulate at all times the hours when customers will be
permitted to use District water for any nonessential household purposes.

Resolution No. 6974 4 Effective Date: February 1, 2012
Date of Issue: January 17, 2012



Public Utility District No. 1 of Clark County
Vancouver, Washington

REVENUE CLASS 0
WATER SYSTEM

PUBLIC AUTHORITIES SERVICE

APPLICABILITY

This revenue class applies to schools, municipalities, political subdivisions, or agencies of
county, state, or federal governments.

MONTHLY CHARGE

The sum of the basic charge per meter and the volume charge for water used.

MONTHLY VOLUME CHARGE

$1.85 per 100 cubic feet (ccf) — Block 1
$2.40 per 100 cubic feet (ccf) — Block 2
$2.95 per 100 cubic feet (ccf) — Block 3
These rates will be applied on a daily basis using a 30-day average.

MONTHLY BASIC CHARGE AND VOLUME PER BLOCK

Schedule (suffix)  Meter Basic Charge Block 1 Block 2 Block 3
(Cubic Feet) (Cubic Feet) (Cubic Feet)
53 (A or A/IB Meter) 5/8 x%"or%” $  9.00 0-1,800 1,801 - 3,600 Over 3,600
54 (B Meter) 1’ $ 16.10 0-4,500 4,501 -9,000 Over 9,000
55 (C Meter) 1% $ 36.00 0-9,000 9,001 - 18,000 Over 18,000
56 (D Meter) 2’ $ 64.15 0-18,000 18,001 -36,000 Over 36,000
57 (E Meter) 3’ $ 144.00 0-41,400 41,401 -82,800 Over 82,800
58 (F Meter) 4’ $ 256.05 0-73,800 73,801-147,600 Over 147,600
59 (G Meter) 6" $ 572.80 0-165,600 165,601 — 331,200 Over 331,200
60 (H Meter) 8’ $1018.15 0 - 295,200 295,201 — 590,400 Over 590,400

TERMS OF SERVICE

Service under this rate is subject to the District’'s general terms and conditions for water service.
The District reserves the right to regulate at all times the hours when customers will be
permitted to use District water for any nonessential household purposes.

Resolution No. 6974 5 Effective Date: February 1, 2012
Date of Issue: January 17, 2012



Public Utility District No. 1 of Clark County
Vancouver, Washington

REVENUE CLASS 5
WATER SYSTEM
OTHER PUBLIC AUTHORITIES

SPECIAL CONTRACTS

APPLICABILITY

This revenue class applies to governmental agencies having special contractual arrangements
with the District for net billing of water supplied applicable only to public authorities.

MONTHLY RATE VOLUME CHARGE

Net billing rate reflecting the net cost of service

TERMS OF SERVICE

Service under this rate is subject to the District’s special contracts and agreements with the
governmental agencies.

Resolution No. 6974 6 Effective Date: February 1, 2012
Date of Issue: January 17, 2012



Public Utility District No. 1 of Clark County
Vancouver, Washington

REVENUE CLASS 2
WATER SYSTEM

PRIVATE FIRE HYDRANTS

APPLICABILITY

This revenue class applies to private fire hydrants used to meet private fire protection.

MONTHLY RATE VOLUME CHARGE

$25.50 PER PRIVATE HYDRANT

TERMS OF SERVICE

Service will be made available only at locations on water mains of not less than six inches in
diameter. The private fire hydrants shall be subject to approval by Clark Public Utilities, and in
any event, shall meet all fire flow requirements of the appropriate regulatory agencies. The
District’'s general terms and conditions for water service shall apply.

Resolution No. 6974 7 Effective Date: February 1, 2012
Date of Issue: January 17, 2012



Public Utility District No. 1 of Clark County
Vancouver, Washington

FEE SCHEDULES FOR WATER SERVICE

PUBLIC UTILITY DISTRICT NO. 1 OF CLARK COUNTY

Character of Service Page Number

Service Installation Fees 9

Meter and Meter Set Fees 9

Water - system development (SDC) 10
Miscellaneous Fees 10

Resolution No. 6974 8 Effective Date: February 1, 2012

Date of Issue: January 17, 2012



Public Utility District No. 1 of Clark County
Vancouver, Washington

Schedule of Fees and Charges

WATER

SERVICE INSTALLATION FEES
Service Size Fee
Upto 1" $2,200

1 %" and larger Time and Materials

Customers requesting services larger than one inch will be billed for time and material

costs for the installation of the service.

METER SET FEES
Meter Size Fee

5/8" X ¥4" or ¥%4” $ 175

1" $ 225
1% $ 63027 $1,225
3" $1,870
4” $3,385
6" $4,055
8" $5,985

For meters 1 742" and larger the meter set fee is payable at the time of application for

water service.

Resolution No. 6974 9 Effective Date: February 1, 2012

Date of Issue: January 17, 2012



Public Utility District No. 1 of Clark County
Vancouver, Washington

SYSTEM DEVELOPMENT CHARGE
Meter Size Fee

5/8" x %" $ 2,900

Ya" $4,170
1" $ 7,430
1" $ 16,710
2" $ 29,690
3" $ 66,810
4" $ 118,790
6” $ 267,270
8" $ 475,130

For meters 1 '2” and larger the System Development Charge is payable at the time of
application for water service.

IV. MISCELLANEOUS FEES

Unauthorized Connection or Unauthorized Use: $350 administrative charge plus actual
time, materials and usage

Temporary Water Service (Hydrant) $75 installation
$4 per day

$1.85 per 100 cubic feet usage

Resolution No. 6974 10 Effective Date: February 1, 2012
Date of Issue: January 17, 2012



F Construction Standards



NOTES:

1. ALL CONSTRUCTION MATERIALS AND WORKMANSHIP SHALL CONFORM TO THE CLARK PUBLIC UTILITIES (CPU) WATER CONSTRUCTION
SPECIFICATIONS, STANDARD DETAILS AND THE LATEST EDITION OF THE "STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION"
PUBLISHED BY WASHINGTON STATE DEPARTMENT OF TRANSPORTATION (WSDOT).

2. AWATER UTILITY INSPECTOR SHALL BE AT THE JOB SITE DURING CONSTRUCTION OF ALL WATER FACILITIES. CONTACT 360-992-8019 TWO (2)
WORKING DAYS PRIOR TO COMMENCING WORK.

3. WORK WITHIN COUNTY RIGHT-OF-WAY SHALL CONFORM WITH CLARK COUNTY PUBLIC WORKS UTILITY PERMIT REQUIREMENTS AND DETAILS.

WORK WITHIN STATE RIGHT-OF-WAY SHALL CONFORM TO WSDOT UTILITY PERMIT REQUIREMENTS AND DETAILS.

THE LOCATION OF THE UTILITIES SHALL BE VERIFIED IN ADVANCE TO ALLOW FOR ALIGNMENT ADJUSTMENTS. CALL UTILITY LOCATES TWO (2)

WORKING DAYS PRIOR TO CONSTRUCTION (1-800-553-4344).

A TAPPING COMPANY APPROVED BY CLARK PUBLIC UTILITIES SHALL BE USED TO MAKE ALL TAPS.

LOCATE WIRE SHALL BE COATED, NO. 14 GA. SOFT DRAWN SOLID COPPER.

METER BOX ASSEMBLIES SHALL BE ARMORCAST, RAVEN, DFW OR APPROVED EQUAL.

NO CONNECTIONS WILL BE ALLOWED TO AN EXISTING SERVICE PRIOR TO AN APPROVED PURITY TEST. PURITY TEST SHALL PRECEDE PRESSURE TEST.

STUB SERVICES SHALL BE PRESSURE TESTED WITH THE MAIN LINE AND BE CAPABLE OF WITH-STANDING THE MAINS TEST PRESSURE.

WATER METER BOX SHALL BE PLACED IN NON-PAVED AREAS, OUT OF CONFLICT WITH DRIVEWAYS, LANDSCAPING AND OTHER UTILITIES.

ALL COMPRESSION FITTINGS TO HAVE STAINLESS STEEL INSERTS.

—gee~Nen a

SERVICE SADDLES:

PROVIDE BRASS OR BRONZE SERVICE SADDLES
WITH NEOPRENE GASKETS CEMENTED IN PLACE
AND I.P.S. TAP AS SPECIFIED ON THE CONTRACT
DRAWINGS. €900 PVC PIPE SHALL HAVE SERVICE
SADDLES WITH BRASS BANDS; OTHERWISE,
SADDLES SHALL BE SPECIFICALLY DESIGNED FOR
THE TYPE OF PIPE TO WHICH THEY ARE BEING.
INSTALLED.

3/4" OR 1" OUTLET & 1" INLET BALL ANGLE
METER STOP W/ LOCKING LUGS. INLET TO BE
PACK JOINT, INSTA-TITE OR APPROVED EQUAL.
USE FORD BA63 SERIES, MUELLER E-24259 OR
APPROVED EQUAL.

METER BOX SHALL BE ONE PIECE HDPE
(HOMOGENEOUSLY MOLDED AS ONE UNIT),
WITH HDPE LID RATED FOR INCIDENTAL
TRAFFIC. INSIDE DIMENSIONS:

11" WIDE x 18" LONG x 12" DEEP (MIN.)*

ONE PIECE, LOCATE WIRE
(TYP) LOOPED THOUGH
LOWER LOCKING EAR

1. SADDLES FOR 1" AND 2" SERVICE LINES ON
WATER MAINS 8" AND SMALLER SHALL BE "ROMAC

INSTALL METER BOX 1018" OR APPROVED EQUAL.
FLUSH VERTICALLY WITH
SIDEWALK OR CURB 2. SADDLES FOR 1" AND 2" SERVICE LINES ON

INSTALL METER BOX 2" | WATER MAINS 10" AND LARGER SHALL BE "ROMAC
/ BEHIND CURB OR 202" OR APPROVED EQUAL.

SIDEWALK

CuRB FINISHED STREET GRADE

[ e

6" SEE "SERVICE SADDLES" IN

l NOTES SECTION ABOVE
—i {E
/ 23" COMPRESSION COUPLING 0°T0 60° MNGLE, WHERE
METER TO BE PROVIDED { APPROVED BY CPU INSPECTOR

AND SET BY CPU

ONE PIECE LOCATE WIRE, TO BE 1" IPS PE 3406 200 PSI SOR-7 ASTM D-2239, - CORPORATION STOP, W PACK JOINT,

INSTA-TITE OR APPROVED EQUAL OUTLET.
LAID WITH POLYETHYLENE PIPE. POLYETHYLENE PIPE SHALL BE SNAKED IN CORPORATION STOP 15 0 BE BEDDED IN SAND

NOTES:

1. ALL CONSTRUCTION MATERIALS AND WORKMANSHIP SHALL CONFORM TO THE CLARK PUBLIC UTILITIES (CPU) WATER
CONSTRUCTION SPECIFICATIONS, STANDARD DETAILS AND THE LATEST EDITION OF THE "STANDARD SPECIFICATIONS FOR ROAD
AND BRIDGE CONSTRUCTION" PUBLISHED BY WASHINGTON STATE DEPARTMENT OF TRANSPORTATION (WSDOT).

2. AWATER UTILITY INSPECTOR SHALL BE AT THE JOB SITE DURING CONSTRUCTION OF ALL WATER FACILITIES. CONTACT
360-992-8019 TWO (2) WORKING DAYS PRIOR TO COMMENCING WORK.

3. WORK WITHIN COUNTY RIGHT-OF-WAY SHALL CONFORM WITH CLARK COUNTY PUBLIC WORKS UTILITY PERMIT REQUIREMENTS
AND DETAILS. WORK WITHIN STATE RIGHT-OF-WAY SHALL CONFORM TO WSDOT UTILITY PERMIT REQUIREMENTS AND DETAILS.

4. THELOCATION OF THE UTILITIES SHALL BE VERIFIED IN ADVANCE TO ALLOW FOR ALIGNMENT ADJUSTMENTS. CALL UTILITY
LOCATES TWO (2) WORKING DAYS PRIOR TO CONSTRUCTION (1-800-553-4344).

5. ATAPPING COMPANY APPROVED BY CLARK PUBLIC UTILITIES SHALL BE USED TO MAKE ALL TAPS.

6. LOCATE WIRE SHALL BE COATED, NO. 14 GA. SOFT DRAWN SOLID COPPER.

7. NO CONNECTIONS WILL BE ALLOWED TO AN EXISTING SERVICE PRIOR TO AN APPROVED PURITY TEST. PURITY TEST SHALL
PRECEDE PRESSURE TEST.

8. STUB SERVICES SHALL BE PRESSURE TESTED WITH THE MAIN LINE AND BE CAPABLE OF WITH-STANDING THE MAINS TEST
PRESSURE.

9. ALL COMPRESSION FITTINGS TO HAVE STAINLESS STEEL INSERTS.

METER BOX SHALL BE ONE PIECE HDPE (HOMOGENOUSLY

INSTALL METER BOX MOLDED AS ONE UNIT) WITH HDPE LID.
FLUSH VERTICALLY WITH INSIDE DIMENSIONS: 17" WIDE x 30" LONG 18" DEEP.
SIDEWALK OR CURB
1-1/2 & 2" METER
I~ LAYLENGTH. | V;‘It"’aﬂl‘;"
1714 GHOND UNE | /( )
101015
6" PVC EXTENSION PIPE
METER
M0 XBEETPBRVUE/:’ILJIED 257N 2" IRON BODY GATE
& " .
L ) e VALVE (NUT OPERATED)
15" RISER ANGLE BALL VALVE 200 PSI SDR-7
HEIGHT (BOTH SIDES) WATER MAIN

2"PIx MIP
ADAPTER

CAP YOKE WITH LIFT-TAB
TAPERED PLUG

ONE PIECE LOCATE WIRE.
CONNECT WIRE TO WATER
LOCKING BYPASS MAIN & METER STOP

BALL VALVE

4"x2"DIA
BRASS NIPPLE
INSTALL METER YOKE WITH BY-PASS.
(MUELLER B2423N OR APPROVED EQUAL) DOUBLE STRAP BRASS SERVICE SADDLE

ROMAC STYLE 2028 OR APPROVED EQUAL.

CONNECT WIRE TO WATER MAIN THE TRENCH TO PROVIDE FOR SETTLING (900 PVC PIPE SHALL HAVE SERVICE
& METER STOP OR APPROVED MATERIAL. USE FORD (FB-1101), SADDLES WITH BRASS BANDS.
MUELLER (300-E25029N), OR APPROVED EQUAL
*FOR 1" METERS, METER BOX SHALL BE 13" WIDE x 24" LONG x 18" DEEP REVISED 05/06/2022 REVISED 04/17/2020
FILE NAME ] k FILE NAME ] ](
STANDARD 1" WATER SERVICE WITH ari 2" WATER SERVICE WITH ari

'I w 5/8",3/4" OR 1" WATER METER

Public
Utilities

SHEET | 10F1 STANDARD DETAILS

zw 1-1/2" OR 2" WATER METER

Public

SHEET | 10F1 STANDARD DETAILS Utilities

ALL METERS SHALL BE INSTALLED
BY CLARK PUBLIC UTILITIES

FULLY RESTRAINED DUCTILE 90° ELBOW, M) x MJ

GATE VALVE T0 BE 4" MIN

1RON BYPASS LINE GATE VALVE WITH WITH MECHANICAL "
2" OPERATING NUT JOINT RESTRAINTS WITH 2" OPERATING NUT
TEE FITIING, W x M)~ ol T (TYPICAL EACH SIDE)
WITH MECHANICAL
JOINT RESTRAINTS RESTRAINED Esmﬂ[&”‘“
(TYPICAL EACH SIDE) T = DUCTILE RON R e
16" M ~ 4" N
FLOW n MIN
v
AN [ 1 B2 = ——
4 7
CUSTOMER S
167 MIN CONGRETE
\ ! BLOCKING
PROPERTY OR

™~ GATE VALVES ARE TO BE FLG x M)
EASEMENT LINE WITH A RETAINER GLAND ON THE

SPRING ASSISTED GALVANIZED WALL M SIDE. VALVES SHALL BE SAME
GALVANIZED DIAMOND
PLATES W/LOCKING LATCH

MOUNTED LADDER NOMINAL SIZE AS METER.
f ROMAC DJ400 DISMANTLING JOINT

DI FLANGE ADAPTER W/ SET SCREWS TO PROVIDE

1
48" WA THRUST RESTRAINT AGAINST CONCRETE VAULT.

METER| v opp) TAY METER | FLOW [BY-PASS
SIZE LENGTH (L)| LENGTH | RANGE | LINE
171/4 17 1.0-400
M 014" 20" 1.5-800 "
414 24 3.0-1600
03/8' 301/8" | 4.0-2700
0

18" MAX

AULTS SHALL BE SIZED TO ALLOW FOR CLEARANCES.

PIPE SUPPORT NOTE "A"
STAND ( DRAINROCK  FOR 3" NETER, CONTRACTOR TO INSTALL 4" X 3" REDUCING SPOOL TO
METER TO gEsEmIEEB ADD CRUSHED ROCK T0 vauLr  ACCOMMODATE 3" METER LENGTH PER CPU APPROVAL.
AS NEEDED FOR 4' MAX DEPTH TO VAULT (D'
AVOID CONFINED SPACE ENTRY —=
NOTE: OLDCASTLE PRECAST VAULTS (OR APPROVED EQUAL):

3" 4" #575-1A
6" & 8" #676-WA

T. AL JOINTS SHALL BE RESTRAINED FROM THE MAIN LINE TEE TO
PROVIDE FOR METER REMOVAL. PIPE MATERIAL SHALL BE DI.

2. PRIOR TO METER INSTALLATION, GATE VALVES SHALL BE ALIGNED &
SPACED W/ RIGID SPOOL (DRILLED WITH HOLES SO AS NOT TO
ALLOW WATER PASSAGE). CONTACT CPU WATER UTILITY FOR @ A 4-INCH DRAIN LINE SHALL BE EXTENDED TO AN APPROVED
DISTANCE BETWEEN METER GATE VALVES PRIOR TO INSTALLATION. DRAINAGE OUTLET. IN LOCATIONS W/ NO FEASIBLE DRAINAGE
(360-992-8022) SYSTEM, DRAIN MAY BE CONNECTED TO A CPU_APPROVED

3. TEN PIPE DIAMETERS OF STRAIGHT PIPE REQ'D. IN & OUT OF METER. DRYWELL SYSTEM.

4. INSTALL VAULT IN SOFT-SCAPE AREA, VERTICALLY FLUSH WITH CURB (25 VAULTS SHALL BE PRE-APPROVED PRIOR TO INSTALLATION
OR SIDEWALK.

5. IF VAULT MUST BE LOCATED IN A WALKING AREA, A NON-SKID

TRAFFIC RATED LID SHALL BE REQUIRED.
REVISED 07/30/2020

SURFACE PAVEMENT & TRENCH

BACKFILL PER TRENCHING DETAILS
EXISTING PAVEMENT

OR GROUND LINE

b \ —
LOCATE WIRE \ \
I STANDARD CPU VALVE BOX ASSEMBLY
STAINLESS STEEL
TAPPING SLEEVE FLGxM) TAPPING GATE VALVE
W/ MJ RESTRAINT GLAND
EXISTING
WATER MAIN
! \
CONCRETE \
THRUST BLOCK A
PLASTIC WRAP r
CONCRETE PIER BLOCK 12"x12"x6"
I'—t ¢
MINIMUM EXCAVATION LIMITS FOR HOT TAPPING OPERATIONS, —————~
TRENCH SHALL BE A MIN 3' WIDE
NOTES:

1. LAYOUT AND TAP LOCATION SHALL BE APPROVED BY THE CPU INSPECTOR PRIOR TO EXCAVATING.
CONTACT THE CPU INSPECTOR 2 DAYS IN ADVANCE PRIOR TO SCHEDULING THE HOT TAP.

2. HOTTAPS MAY ONLY BE DONE BY A CPU APPROVED TAPPING CONTRACTOR

THE CPU INSPECTOR SHALL BE AT THE WORKSITE DURING TAPPING OPERATIONS.

4. THRUST BLOCK SHALL BE POURED AGAINST FIRM UNDISTURBED SOIL. USE PLASTIC OR OTHER
PROTECTIVE MATERIAL BETWEEN PIPE/FITTINGS AND THRUST BLOCK.

5. TRENCH EXCAVATIONS OVER 4' WILL REQUIRE SHORING OR OTHER MEASURES CONSISTENT WITH
APPLICABLE LOCAL, STATE OR FEDERAL SAFETY CODES.

REVISED 04/17/2020

FILE NAME
3", 4, 6" AND 8" STANDARD METER Cl ar k

3w INSTALLATION DETAILS Publlc

Utilities

STANDARD DETAILS

SHEET | 10F1

H:_w E STANDARD HOT TAP P%?II;- k

STANDARD DETAILS

SHEET | 10F1 Utilities

THRUST BLOCK NOTES:
1. CAST IN PLACE BLOCKING SHALL BE POURED WITHOUT DIRECT
CONTACT TO THE PIPE OR FITTINGS.
CONCRETE 2. PROTECTIVE MATERIAL SUCH AS PLASTIC OR APPROVED EQUAL
BLOCKING SHALL BE PLACED BETWEEN THE CONCRETE AND PIPE OR FITTING
3. BLOCKING SHALL BE DESIGNED FOR STATIC PRESSURE OF 200 PSI
PIPE OR 1.5 TIMES THE WORKING PRESSURE, WHICHEVER IS GREATER.
4. CASTIN PLACE BLOCKING SHALL BE POURED AGAINST FIRM
UNDISTURBED SOIL WITH MINIMUM BEARING PRESSURE OF
2,000 LB/SQ.FT.
5. CONCRETE FOR ALL BLOCKING SHALL HAVE A 28-DAY MINIMUM
COMPRESSIVE STRENGTH OF 2,500 PSI
6. CONCRETE BLOCKING FOR VERTICAL BENDS SHALL REQUIRE SITE
SPECIFIC ENGINEERING DESIGN.
LAYOUT TO BE APPROVED BY THE INSPECTOR PRIOR TO AND AFTER
LENGTH CONCRETE PLACEMENT.

8. ALLTHRUST BLOCKS SHALL BE PLACED IN CENTER OF TEE OR BEND.

9. THESE DETAILS IN NO WAY LIMIT THE SIZE OR LOCATION OF
ADDITIONAL BLOCKING WHEN REQUESTED BY THE UTILITY.

10. THRUST BLOCKS ON WATER MAINS AND FITTINGS 12" OR LARGER
SHALL BE DESIGNED BY A PROFESSIONAL ENGINEER AND APPROVED
BY CLARK PUBLIC UTILITIES PRIOR TO CONSTRUCTION.

BEARING AREA

UNDISTURBED EARTH /

\ UNDISTURBED EARTH

MINIMUM
pipe | MORIZ | geaping | MINIMUM | | nry oF
size | TNTINGS | ppen(sp) [ BLOCK | BlockiNG

(BENDS) SIZE (FT.) (FT-IN.)

T 9 T5R13 TR

4 0 27 20%20 g
15° 14 1515
n172° 07 1515
TEE 78 70x20
90° 0 20%20
6" 45° 22 1515
272" ] 15'x15
11174 08 1515
TEE 50 20%30
90° 71 040
8" 45° 38 20'x20'
1/2° 20 1515
114 15 1515
I 79 30X 40
" 90° m 040
10 15° 60 3040
1/2° al 20%20
114 23 20%20
TEE 13 307x 40
a0° 160 040
12" 45° 87 30 x40
n12° m 20'%30

1140 a3 20520 04"

TABLE ASSUMES SOIL BEARING OF 2,000 LB/SQ.FT AND DESIGN WORKING PRESSURE OF 200 S1

REVISED 04/17/2020

THRUST BLOCK SIZE:

FOR 8" WATERMAIN USE 2'x3"

FOR 12" WATERMAIN USE 3'x4'

USE PRE-CAST THRUST BLOCK IN LOCATIONS THAT
THE WATER MAIN MAY BE EXTENDED IN THE FUTURE

BEARING AREA

/UNDISTUHEDEMTH

CONCRETE BLOCKING PER MJ CAP W/ MEGALUG RESTRAINT

STANDARD DETAIL 5W

L]

SINGLE STRAP IRON SERVICE SADDLE
B ROMAC STYLE 1015 DOUBLE STRAP,
ROMACSTILE 2025, FOR STYLE FS202
OR APPROVED EQUAL.

SERVICE SADDLES SHALL HAVE
STAINLESS STEEL BANDS ON PVC PIPE.

VALVE BOX (TYP)

2" GALVANIZED PIPE (NIPPLE)
18" BELOW FINISHED GRADE EXTENSION PIECE

6" PVC (TYP)
LOCATE WIRE (TYP)

36" MIN. COVER

2" GALVANIZED 90° BEND
IRON SERVICE SADDLE (TYP)

2"x4" BRASS NIPPLE

2" GALVANIZED PIPE, 18" 2" GATE VALVE, IRON BODY, SCREWED END

REVISED 04/17/2020

s THRUST BLOCK C]a!.k
5W Public

STANDARD DETAILS

FILE NAME
Clark
6w STANDARD END BLOW-OFF ASSEMBLY Pub]jc

SHEET | 10F1 Utl[lt]CS

Utilities

STANDARD DETAILS

SHEET | 10F1

NOTES:

1. ALL CONSTRUCTION MATERIALS AND WORKMANSHIP SHALL CONFORM TO THE CLARK PUBLIC UTILITIES (CPU) WATER CONSTRUCTION
SPECIFICATIONS, STANDARD DETAILS AND THE 2000 EDITION OF THE "STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION"
PUBLISHED BY WASHINGTON STATE DEPARTMENT OF TRANSPORTATION (WSDOT).

2. ACPUWATER UTILITY INSPECTOR SHALL BE AT THE JOB SITE DURING CONSTRUCTION OF ALL WATER FACILITIES. CONTACT 360-992-8019 TWO
(2) WORKING DAYS PRIOR TO COMMENCING WORK.

3. WORK WITHIN COUNTY RIGHT-OF-WAY SHALL CONFORM WITH CLARK COUNTY PUBLIC WORKS UTILITY PERMIT REQUIREMENTS AND DETAILS.
WORK WITHIN STATE RIGHT-OF-WAY SHALL CONFORM TO WSDOT UTILITY PERMIT REQUIREMENTS AND DETAILS.

4. THELOCATION OF THE UTILITIES SHALL BE VERIFIED IN ADVANCE TO ALLOW FOR ALIGNMENT ADJUSTMENTS. CALL UTILITY LOCATES TWO( 2)

WORKING DAYS PRIOR TO CONSTRUCTION (1-800-553-4344).

LOCATE WIRE SHALL BE NON-COATED, NO. 14 GA. SOFT DRAWN SOLID COPPER.

FIRE HYDRANT INSTALLATIONS SHALL BE INSPECTED PRIOR TO BACKFILLING.

WHERE HYDRANTS ARE SET BEHIND SIDEWALK, DISTANCE FROM BACK OF SIDEWALK TO HYDRANT C/L SHALL BE 18" MIN., 24" MAX.

FIRE HYDRANTS SHALL BE SHOP PAINTED PRIOR TO INSTALLATION W/STANDARD A.W.W.A, GLOSS B, YELLOW

APPROVED HYDRANTS:
WATEROUS - WB67-90 AND/OR -250
MUELLER - CENTURION

CLOW - MEDALLION

M&H-929

1/4" PLASTIC COATED KENNEDY - K 81D

AIRCRAFT CABLE AVK - SERIES 29

£)- 735270

CURB FACE / FINISHED GRADE

ONE PIECE LOCATE WIRE (TYP)
TO BE LAID OVER PIPE AND
CONNECTED TO FIRE HYDRANT

STEAMER PORT SHALL BE EQUIPPED WITH
AN APPROVED QUICK CONNECT COUPLING,
STORZ ADAPTER OR APPROVED EQUAL.
PORT TO FACE STREET

CL OF LOWEST PORT

FINISHED GRADE
GROUND, WALK

24" MIN, 30" MAX
(SEENOTE 2) "
BREAK FLANGE

MJ SHOE W/
MEGALUG  pyrension piEcE,
RESTRAINT ¢ pyc pipE 3034
OR EQUIVALENT

3'704" J

4'x4'x4" 2500 PSI
CONCRETE PAD AT
INSPECTOR'S DISCRETION

CONCRETE
THRUST BLOCK

MJ x SIDE FLG TEE ENDS TO HAVE MEGALUG
RESTRAINT OR FLG x FLG TEE (SEE PLANS)

PIER BLOCK

6" MJ x FLG RESILIENT SEATED GATE
16"x10"x6" MIN

VALVE W/ NON-RISING STEM W/

1-1/2 DRAIN ROCK, 0.5 CU YD MIN MEGALUG RESTRAINT ON MJ END

PERMIT FREE DRAINAGE OF HYDRANT

NOTES:

1. ALL CONSTRUCTION MATERIALS AND WORKMANSHIP SHALL CONFORM TO THE CLARK PUBLIC UTILITIES (CPU) WATER CONSTRUCTION
SPECIFICATIONS, STANDARD DETAILS AND THE 2000 EDITION OF THE "STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE
CONSTRUCTION" PUBLISHED BY WASHINGTON STATE DEPARTMENT OF TRANSPORTATION (WSDOT).

2. LOCATE WIRE SHALL BE NON-COATED, NO. 14 GA. SOFT DRAWN SOLID COPPER.

"
WATER LID

CONCRETE PAD \ L

Q
EXISTING GRADE (UNPAVED) FINISHED PAVEWENT GRADE
I ]
(] VALVEBOX 1w
EXTENSION TO BE SAWED J / RICH910
OFF 4" MIN & 6" MAX

e

90°

EXTENSION PIECE, IF NECESSARY, —

6" PVC PIPE, 3034 OR APPROVED EQUAL

ﬂ
oA T\

OPERATING NUT
CENTERLINE

6" DI PIPE W/ MEGALUG RESTRAINTS. VALVE LOCATE WIRE (TYP)

FIRE HYDRANT NOTES: USE ONE xm/mu OF PIPE FOR WRAP ON OUTSIDE OF EXTENSION
1. FIRE HYDRANT INSTALLATIONS SHALL BE INSPECTED PRIOR T0 BACKFILLING. LENGTHS LESS THAN 18" FOR PIPE & BETWEEN VALVE BOX
2. WHERE HYDRANTS AR SET BEHIND SIDEWALK, DISTANCE FROM BACK OF LENGTHS GREATER THAN 18' USE A

SIDEWALK TO HYDRANT (/L SHALL BE 18" MIN., 24" MAX. CPU APPROVED MECHANIAL
3. FIRE HYDRANTS SHALL BE SHOP PAINTED PRIOR TO INSTALLATION RESTRAINT AT ALL PIPE JOINTS

W/STANDARD AWW.A, GLOSS B, YELLOW

REVISED 04/17/2020 REVISED 04/17/2020
FILE NAME C]ark FILE NAME C]ark
7w STANDARD FIRE HYDRANT ASSEMBLY P b] . 8w STANDARD VALVE BOX ASSEMBLY P b] .

SHEET | 10F1 STANDARD DETAILS L tl[lt]es SHEET | 10F1 STANDARD DETAILS L tl]ltleS
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Clark

1C
ties

Publ

i

t

Ui

CALL 48 HOURS
BEFORE YOU DIG

1-800-
5534344

s the Law"

e

NORTHWEST
UTILITIES
NOTIFICATION GENTER

WATER MAIN
INSTALLATION

STANDARD DETAILS

FILE NAME

CPU W-SD

SHEET | 10F4




NOTES:

1. ALL CONSTRUCTION MATERIALS AND WORKMANSHIP SHALL CONFORM TO THE CLARK PUBLIC UTILITIES (CPU) WATER CONSTRUCTION
SPECIFICATIONS, STANDARD DETAILS AND THE 2000 EDITION OF THE "STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE
CONSTRUCTION" PUBLISHED BY WASHINGTON STATE DEPARTMENT OF TRANSPORTATION (WSDOT).

2. AWATER UTILITY INSPECTOR SHALL BE AT THE JOB SITE DURING CONSTRUCTION OF ALL WATER FACILITIES. CONTACT 360-992-8019
TWO (2) WORKING DAYS PRIOR TO COMMENCING WORK.

3. WORK WITHIN COUNTY RIGHT-OF-WAY SHALL CONFORM WITH CLARK COUNTY PUBLIC WORKS UTILITY PERMIT REQUIREMENTS AND
DETAILS. WORK WITHIN STATE RIGHT-OF-WAY SHALL CONFORM TO WSDOT UTILITY PERMIT REQUIREMENTS AND DETAILS.

4. THELOCATION OF THE UTILITIES SHALL BE VERIFIED IN ADVANCE TO ALLOW FOR ALIGNMENT ADJUSTMENTS. CALL UTILITY LOCATES
TWO (2) WORKING DAYS PRIOR TO CONSTRUCTION (1-800-553-4344).

5. ATAPPING COMPANY APPROVED BY CLARK PUBLIC UTILITIES SHALL BE USED TO MAKE ALL TAPS.

6. LOCATE WIRE SHALL BE NON-COATED, NO. 14 GA. SOFT DRAWN SOLID COPPER.

7. NO CONNECTIONS WILL BE ALLOWED TO AN EXISTING SERVICE PRIOR TO AN APPROVED PURITY TEST. PURITY TEST SHALL PRECEDE
PRESSURE TEST.

8. STUB SERVICES SHALL BE PRESSURE TESTED WITH THE MAIN LINE AND BE CAPABLE OF WITH-STANDING THE MAINS TEST PRESSURE.

9. ALL COMPRESSION FITTINGS TO HAVE STAINLESS STEEL INSERTS.

ONE PIECE LOCATE WIRE (TYP)
] LOOPED THROUGH LOWER LOCKING EAR

EXISTING GROUND

SURFACING

CEMENT CONCRETE PAVEMENT
MATCH EXISTING DEPTH (MIN 6")
FINISH, TEXTURE AND COLOR

12" N —] | M f
s
TRENCH ZONE—— |
GRANULAR BACKFILL MATERIAL
COMPACTED T0 95% MAX DENSITY 1" MAX

piPE ZONE—— |

BEDDING MATERIAL PER ‘_J TRENCH

STANDARD SPECS WIDTH

TRENCHING NOTES:

SAWCUT JOINTS

- EXISTING CEMENT
CONCRETE PAVEMENT

SURFACING
6" MIN (1-1/4" MINUS)
CRUSHED ROCK COMPACTED
T0 95% OF MAX DENSITY

TRENCH ZONE—— |
GRANULAR BACKFILL MATERIAL
COMPACTED TO 95% MAX DENSITY 1" MAX

j
muou:/' g‘

BEDDING MATERIAL PER ‘_) TRENCH L‘f
STANDARD SPECS WIDTH

EXISTING SHOULDER ROCK
OR GRAVEL SURFACE

e

4" MIN, 6" MAX

BALL ANGLE METER STOP W/ LOCKING

2

SEE CLARK COUNTY OR WSDOT UTILITY PERMIT, WHICHEVER IS APPLICABLE, FOR ADDITIONAL
TRENCH BACKFILL AND SURFACING REQUIREMENTS.

NATIVE MATERIALS MAY BE SUBSTITUTED FOR IMPORTED GRANULAR MATERIAL PROVIDING IT IS
PRE-APPROVED BY THE COUNTY ENGINEER OR AUTHORIZED REPRESENTATIVE.

TRENCHING NOTES:

1.

2

SEE CLARK COUNTY OR WSDOT UTILITY PERMIT, WHICHEVER IS APPLICABLE, FOR ADDITIONAL
TRENCH BACKFILL AND SURFACING REQUIREMENTS.

NATIVE MATERIALS MAY BE SUBSTITUTED FOR IMPORTED GRANULAR MATERIAL PROVIDING IT IS
PRE-APPROVED BY THE COUNTY ENGINEER OR AUTHORIZED REPRESENTATIVE.

VALVE BOX (RICH 910) /

1" IPS PE 3406 200 PSI SDR-7,
ASTM D-2239 POLYETHYLENE PIPE

LUGS PER CPU STANDARD DETAIL (4W)

ONE PIECE LOCATE WIRE (TYP)

1" CORPORATION STOP PER
(CPU STANDARD DETAIL (4W)

SERVICE SADDLE PER
CPU STANDARD DETAIL (4W)

REVISED 04/17/2020

3. TRENCH EXCAVATION, BEDDING, AND BACKFILL FOR WATER M
WITH SECTION 7-10 OF THE MOST CURRENT STANDARD SPECIF
SUBSECTION 7-10.3(9) OF THE STANDARD SPECIFICATIONS.

AINS SHALL BE IN ACCORDANCE
ICATIONS. BED PIPE PER

4. INTHETRENCH ZONE, USE METHOD C COMPACTION PER SECTION 2-03.3(14).

REVISED 04/17/2020

FILE NAME

Clark
Public

STANDARD MANUAL AIR RELEASE VALVE

9w

SHEET | 10F1 STANDARD DETAILS Utilities

FILE NAME

CEMENT CONCRETE PAVEMENT
TYPE 'E' RESTORATION

10W

Clark
Public

STANDARD DETAILS

SHEET | 10F1

Utilities

3. TRENCH EXCAVATION, BEDDING, AND BACKFILL FOR WATER MAINS SHALL BE IN ACCORDANCE
WITH SECTION 7-10 OF THE MOST CURRENT STANDARD SPECIFICATIONS. BED PIPE PER

SUBSECTION 7-10.3(9) OF THE STANDARD SPECIFICATIONS.

4. INTHE TRENCH ZONE, USE METHOD C COMPACTION PER SECTION 2-03.3(14).

REVISED 04/17/2020

PAVE W/ MIN COMPACTEI

PER TABLE OR MATCH EXISTING,

WHICHEVER IS GREATER.

0.15" MIN & 0.35" MAX FOR NON-SURFACE |
LIFTS (0.25' MAX FOR SURFACE LIFTS)

SURFACING
D DEPTH A.CP.

LIFTS SHALL BE

TYPE "C' PAVEMENT SECTION

TYPE'C-1"

(COLLECTOR OR ARTERIAL)
0.50" A.CP. OVER

0.80' OF 1-1/4" MINUS C.S.B.C.

TYPE 'C-2"

(RESIDENTIAL)

0.35" A.CP. OVER

0.20' OF 5/8" MINUS C.S.T.C. OVER
0.80" 1-1/4" MINUS C.S.B.C.

SAWCUT & TACK COAT EXISTING
SURFACES PRIOR TO PAVING. SEAL W/

- AR4000 & SAND FOLLOWING PAVING
TRENCH ZONE—— |
GRANULAR BACKFILL MATERIAL
COMPACTED TO 95% MAX DENSITY 1" MAX TOP AND BASE COURSE

BEDDINI

Lot
PIPEZDNE/ TRENCH
G MATERIAL PER

’J WIDTH L*

STANDARD SPECS

SECTION DEPTH PER TABLE
COMPACTED T0 95% OF MAX DENSITY

TRENCHING NOTES:

2

SEE CLARK COUNTY OR WSDOT UTILITY PERMIT, WHICHEVER IS APPLICABLE, FOR ADDITIONAL
TRENCH BACKFILL AND SURFACING REQUIREMENTS.

NATIVE MATERIALS MAY BE SUBSTITUTED FOR IMPORTED GRANULAR MATERIAL PROVIDING IT IS
PRE-APPROVED BY THE COUNTY ENGINEER OR AUTHORIZED REPRESENTATIVE.

3. TRENCH EXCAVATION, BEDDING, AND BACKFILL FOR WATER MAINS SHALL BE IN ACCORDANCE
WITH SECTION 7-10 OF THE MOST CURRENT STANDARD SPECIFICATIONS. BED PIPE PER
SUBSECTION 7-10.3(9) OF THE STANDARD SPECIFICATIONS.

4. INTHE TRENCH ZONE, USE METHOD C COMPACTION PER SECTION 2-03.3(14).

REVISED 04/17/2020

FILE NAME

Y SHOULDERS, GRAVEL SURFACE
TYPE 'B' RESTORATION

11w

STANDARD DETAILS

SHEET | 10F1

Clark

Public
Utilities

FILE NAME

12W

ASPHALT CONCRETE PAVEMENT
TYPE "C1" & 'C2' RESTORATION

Clark
Public

SHEET | 10F1

STANDARD DETAILS

Utilities

AREA TO BE RESTORED
TO MATCH EXISTING

SURFACING —— 1] \
6" MIN DEPTH TP SOIL EXISTING

TRENCH ZONE—— |
GRANULAR BACKFILL MATERIAL
COMPACTED T0 90% MAX DENSITY 1" MAX

LT
PIPEZONE— |

BEDDING MATERIAL PER ‘_l TRENCH l‘*
STANDARD SPECS WIDTH

TRENCHING NOTES:

40" MIN

TRENCH SHALL BE
PLATED UNTIL PAVED

/ CONCRETE PAVEMENT

SAWCUT & TACK COAT EXISTING
SURFACES PRIOR TO PAVING. SEAL W/
1" .‘ 17" AR-4000 & SAND FOLLOWING PAVING
EXISTING ASPHALT

TRENCH ZONE
CONTROL DENSITY FILL \

e e,
GRANULAR BACKFILL MATERIAL
NPT TO 9 OF e
DENSITY. NOT NEEDED IF CONTROL 1" MAX
DENSITY FILL LESS THAN 3' DEEP @vj
pipE ZoNE—— |
BEDDING MATERIAL PER ,J TRENCH L&
STANDARD SPECS WIDTH

TRENCHING NOTES:

SURFACING

PAVE W/ MIN COMPACTED DEPTH
A.C.P. PER TABLE OR MATCH EXISTING,
WHICHEVER IS GREATER. LIFTS SHALL
BE 0.15" MIN & 0.35' MAX

GALV STEEL WALL MOUNTED /ﬂé,

A KLARK PUBLIC UTLTIES CHAMBER LADDER W/ EXTENSION _Te57 COCKs 24" MIN
APPROVED VALVE AND ADDER W) EXTEASION 7

WATER MAIN IS REQUIRED > h (4REQ'D)

BETWEEN THE SUPPLY

MAIN AND THE VAULT %)

(G ) m—

ﬁ 6" MIN =

DI FLANGE ADAPTER . L
W/ SET SCREW TO 1 6" MIN
PROVDE THRUST o
RESTRAINT AGAINST 12" MIN
CONCRETE VAULT T 7
TOP VIEW
VAULT SHALL BE EQUIPPED W/ 36" x 36" SPRING PRE-CAST CONCRETE VAULT .
ASSISTED, HOT DIPPED GALV DIAMOND PLATE 1-20 LOADING W/ LADDER 3" MIN WHEN VALVE
DOOR. UTILITY VAULT #332P-MODEL 1980. UTILITY VAULT #577-LA ( IS FULLY OPEN
7 E———1
BUISTING =T
GROUND
RESTRAINED | o5 & vvaLves
DUCTILE IRON (2 REQD)
- -
N\
2 I I S
I lzam FLOOR
DRAIN

1.

2.

3

SEE CLARK COUNTY OR WSDOT UTILITY PERMIT, WHICHEVER IS APPLICABLE, FOR ADDITIONAL
TRENCH BACKFILL AND SURFACING REQUIREMENTS.

NATIVE MATERIALS MAY BE SUBSTITUTED FOR IMPORTED GRANULAR MATERIAL PROVIDING IT IS
PRE-APPROVED BY THE COUNTY ENGINEER OR AUTHORIZED REPRESENTATIVE.

TRENCH EXCAVATION, BEDDING, AND BACKFILL FOR WATER MAINS SHALL BE IN ACCORDANCE

WITH SECTION 7-10 OF THE MOST CURRENT STANDARD SPECIFICATIONS. BED PIPE PER

SUBSECTION 7-10.3(9) OF THE STANDARD SPECIFICATIONS.

IN THE TRENCH ZONE, USE METHOD C COMPACTION PER SECTION 2-03.3(14).

REVISED 04/17/2020

2.

3.

SEE CLARK COUNTY OR WSDOT UTILITY PERMIT, WHICHEVER IS APPLICABLE, FOR ADDITIONAL
TRENCH BACKFILL AND SURFACING REQUIREMENTS.

NATIVE MATERIALS MAY BE SUBSTITUTED FOR IMPORTED GRANULAR MATERIAL PROVIDING IT IS
PRE-APPROVED BY THE COUNTY ENGINEER OR AUTHORIZED REPRESENTATIVE.

TRENCH EXCAVATION, BEDDING, AND BACKFILL FOR WATER MAINS SHALL BE IN ACCORDANCE

6" THICK 1-1/4" - 0"
AGGREGATE BASE
COMPACTED T0 95%

/ \ 1
J =
SUPPORT STEEL

6" TEST COCKS (4 REQ'D)

&
i
TOP VIEW
925 I I i §
EXISTING [ RESILIENT SEATED
GROUND I&B" m SHUTOFF VALVES
{2REQ'D)

UNIONS (2 REQ'D)

6" MIN PLASTIC OR CONCRETE METER BOX /

GRAVEL
12" MIN \

WITH SECTION 7-10 OF THE MOST CURRENT STANDARD SPECIF
SUBSECTION 7-10.3(9) OF THE STANDARD SPECIFICATIONS.

ICATIONS. BED PIPE PER

IN'THE TRENCH ZONE, USE METHOD C COMPACTION PER SECTION 2-03.3(14).

REVISED 04/17/2020

FILE NAME

13W

NATIVE BACKFILL OUSTSIDE ROADWAY
TYPE 'A’ RESTORATION

SHEET | 10F1

STANDARD DETAILS

Clark
Public
Utilities

FILE NAME

CONTROL DENSITY FILL -

14W

ASPHALT CONCRETE PAVEMENT
TYPE 'D' RESTORATION

Clark
Public

SHEET | 10F1

STANDARD DETAILS

Utilities

SIDE VIEW

NOTES: SCREW JACK SIDE VIEW NOTES:
1. APPROVED DOUBLE CHECK VALVE ASSEMBLY TO LAY HORIZONTAL WITH THE GROUND. 1. APPROVED DOUBLE CHECK VALVE ASSEMBLY TO LAY HORIZONTAL WITH GROUND.
2. DESIGNED FOR BACK SIPHONAGE AND BACK PRESSURE. 2. DESIGNED FOR BACK SIPHONAGE AND BACK PRESSURE.
3. THE WATER LINE SHALL BE DISINFECTED, FLUSHED, AND PRESSURE TESTED PRIOR TO INSTALLING THE BACKFLOW ASSEMBLY. THE 3. TEST COCKS TO EITHER FACE OUTWARDS OR UPWARDS FROM ASSEMELY.

BACKFLOW ASSEMBLY SHALL BE PROTECTED FROM FREEZING AND FLOODING. 4. DISINFECT, PRESSURETEST AND THOROUGHLY FLUSH LINES PRIOR TO INSTALLATION OF BACKFLOW PREVENTER.
4. THED.CV.A. MAY BE INSTALLED ABOVE OR BELOW GROUND PROVIDED ALL CLEARANCES ARE MET. 5. THE DCVA MAY BE INSTALLED ABOVE OR BELOW THE GROUND PROVIDED ALL CLEARANCES ARE MET
5. ALLPIPE, VALVE, AND FITTING JOINTS, FROM THE SUPPLY MAIN, SHALL BE RESTRAINED. 6. DONOT INSTALL IN AN AREA SUBJECT TO FLOODING.
6. FIRE DEPT. CONNECTION SHALL NOT EXITTHROUGH THE TOP OF THE VAULT. 7. MUST BE PROTECTED FROM FREEZING CONDITIONS.
7. GROUT PIPE ENTRANCE AND EXIT, IN VAULT, WITH WATER-TITE GROUT. 8. THE BACKFLOM ASSEMBLY SHALL BE A STATE APPROVED MODEL
8. ALLVAULTS SHALL BE PRE-APPROVED PRIOR TO INSTALLATION. 9. APLUMBING PERMIT IS REQUIRED. PLEASE CONTACT YOUR LOCAL PLUMBING PERMIT CENTER.
9. VAULTS SHALL B INSTALLED AT PROPERTY LIN OR EASEMENT LIN AND ON OWNERS PROPERTY. 10, MUST BETESTED AFTER INSTALLATION AND YEARLY THEREAFTER BY A WASHINGTON STATE CERTIFIED BACKFLOW
10.  VAULTS SHALL HAVE A MINIMUM OF 3' CLEARANCE FROM ALL STRUCTURES. ASSEMBLY TESTER. TEST RESULTS SHALL BE SENT TO CLARK PUBLIC UTILITIES WATER SERVICES.
11, THEBACKFLOW ASSEMBLY SHALL BE TESTED AFTER INSTALLATION AND PRIOR TO ACCEPTANCE AND ALSO YEARLY THEREAFTER BY A

WASHINGTON STATE CERTIFIED BACKFLOW ASSEMBLY TESTER. TEST RESULTS SHALL BE SENT TO CLARK PUBLIC UTILITIES WATER SERVICES.

REVISED 04/17/2020 REVISED 04/17/2020
FILE NAME FILE NAME

STANDARD DCDA

15w

(DOUBLE CHECK DETECTOR ASSEMBLY)
2-1/2" & LARGER

SHEET | 10F1

STANDARD DETAILS

Clark
Public
Utilities

STANDARD DCDA

16W

(DOUBLE CHECK DETECTOR ASSEMBLY)
2" & SMALLER

Clark
Public

SHEET | 10F1

STANDARD DETAILS

Utilities
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GALV STEEL WALL MOUNTED Ag,

A CLARK PUBLIC UTILITIES

APPROVED VALVE AND CHAMBER LADDER W/ EXTENSION TEST COCKS 24" MIN
WATER MAIN IS REQUIRED UNDER ACCESS DOOR (4REQ'D)

BETWEEN THE SUPPLY

MAIN AND THE VAULT

é)

(G ) m—

ﬁ 6" MIN =

DI FLANGE ADAPTER . L .
W/ SET SCREW TO ] 6" MIN 12" MIN
PROVDE THRUST

RESTRAINT AGAINST
CONCRETE VAULT

TOP VIEW

12" MIN, 5' MAX ABOVE

TEST COCKS

RESILIENT SEATED SHUTOFF VALVES
(2REQ'D)

(2REQD)

MINIMUM OF 6" CLEARANCE
AROUND BACKFLOW PREVENTER - UNIONS
ALL SIDES, TOP AND BOTTOM. (2REQ'D)

HIGHEST POINT OF USE
& ALL DOWN STREAM SCHEDULE 80 OR GALV. PIPE
PIPING /
- GROUND/FLOOR

APPROVED PRESSURE VALVE BREAKER ASSEMBLY MUST BE INSTALLED VERTICALLY, 12" MIN TO 5' MAX ABOVE THE HIGHEST POINT OF USE
AND ALL DOWNSTREAM PIPING.

TEST COCKS
(4 REQ'D)

EXISTING /

GROUND

RESILIENT SEATED
SHUTOFF VALVES
(2REQ'D)

EXISTING

RELIEF VALVE

TOP VIEW

GROUND

NOTES:

PROVIDE HEAT
OR INSULATION

SCREW JACK

RESTRAINED
L oucTiE IRow

SIDE VIEW

!
SUPPORT STEEL J 36" MIN

VAULT SHALL BE EQUIPPED W/ 36" x 36" SPRING . TOP VIEW
ASSISTED, HOT DIPPED GALV DIAMOND PLATE 3" MIN WHEN VALVE
DOOR. UTILITY VAULT #£332P-MODEL 1980. ’7 IS FULLY OPEN 5 | | 7
e — ' RESILIENT SEATED
; BSTING TEST COCKS (4 REQ'D) 6" M SHUTOFF VALVES
EXISTING f 18" MAX (2REQD)
GROUND GROUND
05 & Y VALVES -
RESTRAINED (2REQ'D)
DUCTILE IRON
- -
N\
2 | | g
I— i) FLOOR
. . 12" Wi \
6" THICK 1-1/4" - 0 i DRAIN
AGGREGATE BASE \ 7 B4 mﬁﬁ
COMPACTED T0 95%
’ j I SIDE VIEW
SUPPORT STEEL
NOTES: SCREW JACK SIDE VIEW PRE-CAST CONCRETE VAULT NOTES:
1. APPROVED DOUBLE CHECK VALVE ASSEMBLY TO LAY HORIZONTAL WITH THE GROUND. "jﬁtﬁwrﬂgﬁ"f: 1. APPROVED DOUBLE CHECK VALVE ASSEMBLY TO LAY HORIZONTAL WITH GROUND.
2. DESIGNED FOR BACK SIPHONAGE AND BACK PRESSURE. : 2. DESIGNED FOR BACK SIPHONAGE AND BACK PRESSURE.
3. THE WATER LINE SHALL BE DISINFECTED, FLUSHED, AND PRESSURE TESTED PRIOR TO INSTALLING THE BACKFLOW ASSEMBLY. THE 3. TEST COCKS TO EITHER FACE OUTWARDS OR UPWARDS FROM ASSEMBLY.
BACKFLOW ASSEMBLY SHALL BE PROTECTED FROM FREEZING AND FLOODING. 4. DISINFECT, PRESSURE TEST AND THOROUGHLY FLUSH LINES PRIOR TO INSTALLATION OF BACKFLOW PREVENTER.
4. THED.CV.A. MAY BE INSTALLED ABOVE OR BELOW GROUND PROVIDED ALL CLEARANCES ARE MET. 5. THEDCVA MAY BE INSTALLED ABOVE OR BELOW THE GROUND PROVIDED ALL CLEARANCES ARE MET
5. ALL PIPE, VALVE, AND FITTING JOINTS, FROM THE SUPPLY MAIN, SHALL BE RESTRAINED. 6. DONOT INSTALL IN AN AREA SUBJECT TO FLOODING.
6. FIRE DEPT. CONNECTION SHALL NOT EXIT THROUGH THE TOP OF THE VAULT. 7. MUST BE PROTECTED FROM FREEZING CONDITIONS.
7. GROUT PIPE ENTRANCE AND EXIT, IN VAULT, WITH WATER-TITE GROUT. 8. THE BACKFLOW ASSEMBLY SHALL BE A STATE APPROVED MODEL.
8. ALLVAULTS SHALL BE PRE-APPROVED PRIOR TO INSTALLATION. 9. APLUMBING PERMIT IS REQUIRED. PLEASE CONTACT YOUR LOCAL PLUMBING PERMIT CENTER.
9. VAULTS SHALL BE INSTALLED AT PROPERTY LINE OR EASEMENT LINE AND ON OWNERS PROPERTY. 10, MUST BE TESTED AFTER INSTALLATION AND YEARLY THEREAFTER BY A WASHINGTON STATE CERTIFIED BACKFLOW
10. VAULTS SHALL HAVE A MINIMUM OF 3' CLEARANCE FROM ALL STRUCTURES. ASSEMBLY TESTER. TEST RESULTS SHALL BE SENT TO CLARK PUBLIC UTILITIES WATER SERVICES.
T1. THE BACKFLOW ASSEMBLY SHALL BE TESTED AFTER INSTALLATION AND PRIOR TO ACCEPTANCE AND ALSO YEARLY THEREAFTER BY A
WASHINGTON STATE CERTIFIED BACKFLOW ASSEMBLY TESTER. TEST RESULTS SHALL BE SENT TO CLARK PUBLIC UTILITIES WATER SERVICES.
REVISED 04/17/2020 REVISED 04/17/2020
FILE NAME FILE NAME

17W

STANDARD DCVA

(DOUBLE CHECK VALVE ASSEMBLY)

2-1/2" & LARGER

SHEET | 10F1

STANDARD DETAILS

Clark
Public
Utilities

18W

STANDARD DCVA

(DOUBLE CHECK VALVE ASSEMBLY)

2" & SMALLER

Clark
Public

SHEET | 10F1

STANDARD DETAILS

Utilities

2. DESIGNED FOR BACK SIPHONAGE ONLY, NOT BACK PRESSURE.
3. DISINFECT, PRESSURE TEST AND THOROUGHLY FLUSH LINES PRIOR TO INSTALLATION OF BACKFLOW PREVENTER. 1. APPROVED REDUCED PRESSURE BACKFLOW ASSEMBLY TO LAY HORIZONTAL WITH THE GROUND.
4. IFAPVBAIS INSTALLED INDOORS, CONSIDERATION MUST BE GIVEN TO WATER LEAKAGE IF THE BACKFLOW PREVENTER FAILS (EXCESSIVE 2. DESIGNED FOR BACK SIPHONAGE AND BACK PRESSURE.

WATER SPILLAGE). 3. THE WATER LINE SHALL BE DISINFECTED, FLUSHED, AND PRESSURE TESTED PRIOR TO INSTALLING THE BACKFLOW ASSEMBLY. THE
5. THEBACKFLOW ASSEMBLY SHALL BE PROTECTED FROM FREEZING AND FLOODING. BACKFLOW ASSEMBLY SHALL BE PROTECTED FROM FREEZING AND FLOODING.
6. THEBACKFLOW ASSEMBLY SHALL BE A STATE APPROVED MODEL. 4. THER.P.B.A. MAY BE INSTALLED ABOVE OR BELOW GROUND PROVIDED ALL CLEARANCES ARE MET.
7. APLUMBING PERMIT IS REQ'D. PLEASE CONTACT YOUR LOCAL PLUMBING PERMIT CENTER. 5. ALLPIPE, VALVE, AND FITTING JOINTS, FROM THE SUPPLY MAIN, SHALL BE RESTRAINED.
8. MUST BE TESTED AFTER INSTALLATION AND YEARLY THEREAFTER BY A WASHINGTON STATE CERTIFIED BACKFLOW ASSEMBLY TESTER. TEST 6. FIRE DEPT. CONNECTION SHALL NOT EXIT THROUGH THE TOP OF THE VAULT.

RESULTS SHALL BE SENT TO CLARK PUBLIC UTILITIES WATER SERVICES. 7. GROUT PIPE ENTRANCE AND EXIT, IN VAULT, WITH WATER-TITE GROUT.

8. THE BACKFLOW ASSEMBLY SHALL BE TESTED AFTER INSTALLATION AND PRIOR TO ACCEPTANCE AND ALSO YEARLY THEREAFTER BY A
WASHINGTON STATE CERTIFIED BACKFLOW ASSEMBLY TESTER. TEST RESULTS SHALL BE SENT TO CLARK PUBLIC UTILITIES WATER SERVICES.
REVISED 04/17/2020 REVISED 04/17/2020
FILE NAME FILE NAME

19w

(PRESSURE VACUUM BREAKER ASSEMBLY)

STANDARD PVBA

2" & SMALLER

Clark
Public

SHEET | 10F1

STANDARD DETAILS

Utilities

20w

(REDUCED PRESSURE BACKFLOW ASSEMBLY)

STANDARD RPBA

2-1/2" & LARGER

SHEET | 10F1

STANDARD DETAILS

Clark
Public
Utilities

MIN 12" OF CLEARANCE AROUND BACKFLOW
PREVENTER - ALL SIDES, TOP AND BOTTOM

RESILIENT SEATED
SHUTOFF VALVES
(2REQ'D)

ADEQUATE GRAVITY DRAINAGE SYSTEM
REQUIRED W/APPROVED AIR GAP

GROUND FLOOR
MAX i

SIDE VIEW

NOTES:
T

DESIGNED FOR BACK SIPHONAGE AND BACK PRESSURE.
TEST COCKS TO EITHER FACE OUTWARDS OR UPWARDS FROM ASSEMBLY.

APPROVED REDUCED PRESSURE BACKFLOW ASSEMBLY TO BE INSTALLED ABOVE GROUND WITH MINIMUM CLEARANCES.

DISINFECT, PRESSURE TEST AND THOROUGHLY FLUSH LINES PRIOR TO INSTALLATION OF BACKFLOW PREVENTER.

MUST BE PROTECTED FROM FREEZING CONDITIONS.
THE BACKFLOW ASSEMBLY SHALL BE A STATE APPROVED MODEL.

APLUMBING PERMIT IS REQUIRED. PLEASE CONTACT YOUR LOCAL PLUMBING PERMIT CENTER.
MUST BE TESTED AFTER INSTALLATION AND YEARLY THEREAFTER BY A WASHINGTON STATE CERTIFIED BACKFLOW
ASSEMBLY TESTER. TEST RESULTS SHALL BE SENT TO CLARK PUBLIC UTILITIES WATER SERVICES.

2
3
4.
5. DONOTINSTALL IN AN AREA SUBJECT TO FLOODING.
6.
1
8
9

10.  ABOVE GROUND INSTALLATION REQUIRED.

REVISED 04/17/2020

VALVE BOX

ATMOSPHERIC VACUUM BREAKER (AVB)
ONE FOR EACH IRRIGATION ZONE

CONTROL VALVE ONLY ALLOWED

MINIM

EXISTING
GROUND

UPSTREAM (BEFORE) AN AVB

NOTES:

UM OF 6"

ABOVE HIGHEST POINT

s

ONE AVB IS REQUIRED ON EACH IRRIGATION ZONE. NO CONTROL VALVES ALLOWED DOWNSTREAM (AFTER) AND AVB.
EACH AVB MUST BE INSTALLED A MINIMUM OF 6" ABOVE THE HIGHEST POINT OF WATER IN THE ZONE IT SERVES.

NO CHEMICAL FERTILIZER MAY BE INTRODUCED INTO AN IRRIGATION SYSTEM EQUIPPED WITH AN AVB.

NO PUMPS, AIR FITTINGS OR BACK PRESSURE SOURCE IS ALLOWED ON THE DOWNSTREAM SIDE (AFTER) AN AVB.
MUST BE PROTECTED FROM FREEZING.

REVISED 04/17/2020

L
ALL PIPE JOINTS 1

T0 BE RESTRAINED

MJ x MJ BEND w/ MJ RESTRAINT

AU !
3 IPE )
”“‘(f’l’a/f;;,'r
D

CONCRETE
THRUST BLOCK

PVC PIPE

FITTING 6" nulx PIPE | 8" nul\ PIPE | 12" mlA PIPE| 16" DIIA PIPE
11-1/4° BEND ' 10 3 3
22-1/2° BEND w 10 o 12

45° BEND Iy 13 20' 2
90° BEND 2 37 45 60’
DIP PIPE
(WITHOUT POLY BAG ENCASEMENT)

HITING 6" null PIPE | 8" nlllt PIPE | 12" DIlA PIPE| 16" mlA PIPE
11-1/4° BEND I3 I3 o o'
22-1/2° BEND 0 w o o

45° BEND 0 n 15 20'
90° BEND 19 2' 3" 4%

NOTE: THESE ARE THE MINIMUM PIPE RESTRAINT LENGTHS UNLESS STATED OTHERWISE ON THE PLANS

REVISED 04/17/2020

/ FINISH GRADE

7

3' STANDARD

NOTE:

22.5° BEND MJ x M)
COVER w/ MJ RESTRAINT

L
ALLPIPE JOINTS TO L

BE RESTRAINTED

IF LONGER THAN ONE

22.5° BEND MJ x M)

STICK OF PIPE, THEN

ALL PIPE JOINTS TO BE RESTRAINED DEPTH AS

L
ALLPIPE JOINTS TO
BE RESTRAINTED

w/ MJ RESTRAINT

CALL CPU INSPECTOR TO BE ON-SITE TO OBSERVE. TRENCH BOTTOM SUBGRADE MUST BE FIRM AND UNDISTURBED.
PIPE BEDDING (5/8"-0: AGG BASE) SHALL BE A MINIMUM OF 6" EACH SIDE AND TOP AND BOTTOM OF PIPE COMPACTED.

PVC & DIP
(WITHOUT POLY BAG ENCASEMENT)

FITTING

6" DIAPIPE | 8" DIAPIPE | 12" DIAPIPE( 16" DIA PIPE
L L L L

11-1/4° BEND
22-1/2° BEND

0 0 7'
' 15 7'

i
27

NOTE: THESE ARE THE MINIMUM PIPE RESTRAINT LENGTHS UNLESS STATED OTHERWISE ON THE PLANS

REVISED 04/17/2020

Clark

FILE NAME

FILE NAME STANDARD RPBA
(REDUCED PRESSURE BACKFLOW ASSEMBLY)
21w 2" & SMALLER

SHEET | 10F1

STANDARD DETAILS

Public
Utilities

22w

STANDARD AVB

(ATMOSPHERIC VACUUM BREAKER)

Clark
Public

SHEET | 10F1

STANDARD DETAILS

Utilities

FILE NAME

HORIZONTAL BEND WATER MAIN
INSTALLATION DETAIL

Clark

FILE NAME

23w

Public

SHEET | 10F1

STANDARD DETAILS

Utilities

24w

VERTICAL FITTING WATER MAIN
INSTALLATION DETAIL

SHEET | 10F1

STANDARD DETAILS

Clark

Public
Utilities
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PVC PIPE
" PIPE SIZE [ L, L3
=3 6" 17 12 7'
-2
s gg 8" 15 15 15
ALL PIPE JOINTS TO BE Ep 1" 2 2 20
RESTRAINED = W ! . \
= 16 20 52 52
DIP PIPE

POLY BAG ENC,
PIPE SIZE L Ly Ly

Y

S
e
SEZ AL PIPE JOINTS T0 BE
“|2E RESTRAINED 6" 10 ' 10
== I wo| e |
E
12" W[ |
A 16" wo | oW | o
NOTE: THESE ARE THE MINIMUM PIPE RESTRAINT
LENGTHS UNLESS STATED OTHERWISE ON THE PLANS
Y . L
ALLPIPE JOINTS T0 B AL PIPE JOINTS T0 BE
RESTRAINED RESTRAINED
CONCRETE THRUST BLOCK =
E WATERMAIN [ —

FLG x MJ GATE VALVE
w/ MJ RESTRAINT

L
ALL PIPE JOINTS TO BE
RESTRAINED

WATERMAIN

REVISED 05/15/2020

L L
ALL PIPE JOINTS TO BE ALL PIPE JOINTS TO BE
RESTRAINED RESTRAINED

WATERMAIN X

MJ x MJ VALVE

DIP PIPE (WITHOUT POLY
PVC PIPE BAG ENCASEMENT)

PIPESIZE | L | L, PIPESIZE | Ly [ 1y

6" S 6" w [

L& L L& s | o

12" n | s 17" wo| o

16" w | o 16" oo | o

L, REQUIRED LENGTH WHEN PIPE JOINT RESTRAINT IS ONLY EFFECTIVE IN TENSION (SUCH AS FIELD-LOK GASKETS
1** O OTHER SIMILAR RESTRAINT SYSTEMS)

REQUIRED LENGTH WHEN PIPE JOINT RESTRAINT IS ONLY EFFECTIVE IN BOTH TENSION AND COMPRESSION
' (SUCH AS A MJ SLEEVE WITH M) RESTRAINT OR A PROPRIETARY INTEGRAL BELL & SPIGOT RESTRAINT SYSTEM).

REVISED 04/17/2020

FILE NAME

TYPICAL FITTING & VALVE
INSTALLATION DETAIL

Clark

25W Public

Utilities

STANDARD DETAILS

SHEET | 10F1

FILE NAME

TYPICAL IN-LINE VALVE
INSTALLATION DETAIL

Clark

26W Public

Utilities

STANDARD DETAILS

SHEET | 10F1

ALLOWABLE DIP JOINT DEFLECTION

PIPE SIZE DEFLECTION

ALLOWABLE

ALLOWABLE OFFSET "'S"

ANGIE | PIPEL=18'

PIPE L=20"

o 3° "
8" 3 ne
1" 3 ne

"
1"
1"

s }
oIP o

NOTE: DEFLECTIONS IN ALIGNMENT FOR DIP
SHALL BE MADE BY DEFLECTING THE PIPE

JOINTS PER THE ATTACHED DEFLECTION TABLE

ALLOWABLE PVC PIPE BENDING

presme | M| o
200 "
8 250' 95"
17" 350" "

NO BENDING OF PVC PIPE ALLOWED FOR PIPE LARGER THAN 12" DIAMETER

1. PIPEFITTINGS SHALL BE GRAY-IRON OR DUCTILE IRON AND SHALL CONFORM TO AWWA STANDARD C110. DUCTILE IRON
(COMPACT) FITTINGS CONFORMING TO AWWA STANDARD C153 MAY BE SUBSTITUTED IN LIEU OF AWWA C110 FITTINGS FOR
FITTING SIZES 3-INCHES THROUGH 24-INCHES IN DIAMETER. FITTINGS SHALL BE MECHANICAL JOINT OR FLANGED AS REQUIRED
AND SHOWN ON THE PLANS.

2. DUCTILE IRON AND GREY IRON MECHANICAL JOINT FITTINGS SHALL BE PRESSURE RATED FOR 350 PSI. DUCTILE IRON AND GREY
IRON FLANGED JOINT FITTINGS SHALL BE PRESSURE RATED FOR 250 PSI.

3. FITTINGS SHALL BE MORTAR LINED AND SEAL COATED.

4. BELOW GROUND USE FLANGE ADAPTERS - THE FLANGE ADAPTER TO CONNECT PLAIN END PVC PIPE OR DIP TO FLANGED FITTINGS
SHALL BE A DUCTILE IRON FITTING CONFORMING TO ANSI/AWWA (153/A21.53. FITTING SHALL BE MECHANICAL JOINT ON ONE
END AND FLANGED ON THE OPPOSITE END.

5. DUCTILE IRON AND GREY IRON SOLID SLEEVES SHALL BE OF THE LONG BODY DESIGN AND BOTH ENDS MECHANICAL JOINT.
6. GASKETS FOR FLANGED JOINTS SHALL BE 1/8" THICK, FULL FACED WITH AT LEAST (3) BULB TYPE RIBS MOLDED INTO BOTH FACES.
7. MECHANICAL JOINT GASKETS SHALL BE STANDARD STYRENE BUTADIENE RUBBER (SBR) GASKETS

8. BOLTS AND NUTS SHALL BE CARBON STEEL AND SHALL CONFORM TO THE REQUIREMENTS OF ASTM A307 OR ASTM A193 GRADE B7
WITH ASTM A194 GRADE 2H HEAVY HEX NUTS.

9. GATEVALVES (4" T0 8") - GATE VALVES FOR BURIED SERVICE SHALL BE THE RESILIENT-SEAT TYPE, WITH AN IRON BODY,
NON-RISING STEM, BOLTED BONNET, LEFT OPENING AND SHALL CONFORM TO AWWA STANDARD (509 AND (515. THE WEDGE
SHALL BE TOTALLY ENCAPSULATED WITH RUBBER. ALL GATE VALVES SHALL BE RATED AT 250 PSI FOR AWWA SERVICE. THE
INTERIOR AND EXTERIOR SHALL BE FUSION-BONDED EPOXY AND ALL COATINGS AND/OR LININGS SHALL CONFORM TO AWWA
STANDARD (550 AND SHALL BE SUITABLE FOR POTABLE WATER SERVICE AND NSF CERTIFIED.

10 BUTTERFLY VALVES (10" AND LARGER) - BUTTERFLY VALVES SHALL BE SHORT BODY CLASS 250 VALVES CONFORMING TO THE
REQUIREMENTS OF AWWA STANDARD (504. BUTTERFLY VALVES SHALL BE RUBBER SEATED AND TIGHT CLOSING. VALVE BODIES
SHALL BE HIGH STRENGTH CAST IRON OR HIGH STRENGTH DUCTILE IRON. VALVE INTERIOR AND EXTERIOR SURFACES SHALL BE
COATED WITH EPOXY IN ACCORDANCE WITH AWWA (504 AND SHALL BE SUITABLE FOR POTABLE WATER SERVICE AND NSF 61

e CERTIFIED.
S
e PiC PVC

NOTE: DEFLECTIONS N ALIGNMENT FOR PVC

PIPE SHALL BE MADE BY BENDING THE PIPE

AND NOT DEFLECTING PIPE JOINTS

REVISED 04/17/2020 REVISED 04/17/2020
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27W

DUCTILE PIPE DEFLECTION &
PVC PIPE BEND DETAIL

Clark
Public

SHEET | 10F1
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Utilities

Clark
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FITTING & VALVE SPECIFICATIONS

0-FV

Utilities

STANDARD DETAILS

SHEET | 10F1

GENERAL INSTALLATION NOTES:

1. INSTALL WATER MAIN WITH 3.0 FEET OF MINIMUM COVER UNLESS OTHERWISE NOTED. DEPTH MAY INCREASE AT UTILITY AND CULVERT
CROSSINGS.

2. LOCATE WIRE SHALL BE COATED (BLUE INSULATED), NO. 14 GA. SOFT DRAWN SOLID COPPER. USE WATERPROOF CONNECTORS AT ALL WIRE
SPLICES.

3. NEW AND REPAIRED WATER MAINS SHALL BE DISINFECTED PER AWWA (651 PRIOR TO BEING PLACED INTO SERVICE. CONNECTION TO AN
EXISTING WATER MAIN MAY ONLY BE DONE AFTER PROPER DISINFECTION, TESTING, FLUSHING AND APPROVAL BY CPU.

4. WHENEVER A PIPE IS CUT AND NOT RECONNECTED, THE CUT ENDS SHALL BE CAPPED OR PLUGGED, AS DIRECTED BY THE CPU INSPECTOR.

5. ALL WATER SERVICES, BLOW-OFF ASSEMBLIES, AIR RELEASE VALVES, FIRE HYDRANT ASSEMBLIES, VALVE BOXES AND THRUST BLOCKING SHALL BE
INSTALLED PER THE STANDARD SPECIFICATIONS AND DETAILS.

6. WATER MAINS BEING INSTALLED NEAR TELEPHONE/CABLE COMMUNICATIONS SHALL HAVE A MINIMUM 12" HORIZONTAL AND 6" VERTICAL
CLEARANCE.

7. WATER MAINS BEING INSTALLED NEAR UNDERGROUND ELECTRICAL LINES SHALL HAVE A MINIMUM 60" HORIZONTAL AND 6" VERTICAL
CLEARANCE.

8. REQUIRED SEPARATION BETWEEN WATER LINES AND SANITARY SEWER LINES SHALL BE AS FOLLOWS:

HORIZONTAL SEPARATIONS (PARALLEL)

A 'MINIMUM SEPARATION OF TEN (10) FEET (MEASURED EDGE TO EDGE) BETWEEN SANITARY SEWER LINES AND WATER LINES SHALL BE
MAINTAINED WHENEVER POSSIBLE. WHEN CONDITIONS PREVENT THE MINIMUM TEN (10) FOOT HORIZONTAL SEPARATION THE ENGINEER SHALL
BE NOTIFIED.

VERTICAL SEPARATION (PERPENDICULAR)
WATER LINES CROSSING SANITARY SEWER LINES SHALL BE LAID ABOVE THE SEWER LINES TO PROVIDE A SEPARATION OF AT LEAST 18" BETWEEN
THE INVERT OF THE WATER PIPE AND THE CROWN OF THE SANITARY SEWER PIPE. A LENGTH OF WATER PIPE SHALL BE CENTERED AT THE POINT
OF CROSSING AND SHALL BE THE LONGEST STANDARD LENGTH AVAILABLE FROM THE MANUFACTURER.

9. THE CONTRACTOR SHALL USE CONSTRUCTION METHODS THAT PROTECT THE PIPE INTERIORS, FITTINGS AND VALVES AGAINST CONTAMINATION.

10. ANY PIPE, FITTINGS OR VALVES THAT CANNOT BE DISINFECTED WITH THE MAIN LINE BY CHLORINE FOR 24 HOURS SHALL HAVE THE INTERIORS
SWABBED WITH A 1% HYPOCHLORITE SOLUTION BEFORE INSTALLATION.

11, CONCRETE THRUST BLOCKS SHALL BE CONSTRUCTED AT ALL TEES, BENDS, DEAD ENDS AND WHERE INDICATED ON THE PLANS.
12. ALL MJ FITTINGS SHALL BE RESTRAINED USING MJ MECHANICAL RESTRAINT FOLLOWER GLANDS APPROPRIATE FOR THE PIPE MATERIAL.

13. 6" WATER PIPE LEADING TO FIRE HYDRANTS SHALL BE DIP AND SHALL BE ONE CONTINUOUS PIECE OF PIPE. IF THE RUN IS LONGER THAN ONE
PIECE OF PIPE, THEN ALL PIPE JOINTS SHALL BE MECHANICALLY RESTRAINED WITH "FIELD-LOK" GASKETS OR OTHER CPU APPROVED RESTRAINTS.

REVISED 04/17/2020

GENERAL NOTES:

1. ALL CONSTRUCTION MATERIALS AND WORKMANSHIP SHALL CONFORM TO THE CLARK PUBLIC UTILITIES (CPU) WATER CONSTRUCTION
SPECIFICATIONS, STANDARD DETAILS AND THE MOST CURRENT EDITION OF THE "STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION"
PUBLISHED BY WASHINGTON STATE DEPARTMENT OF TRANSPORTATION (WSDOT).

2. A CPU WATER UTILITY INSPECTOR SHALL BE AT THE JOB SITE DURING CONSTRUCTION OF ALL WATER FACILITIES. CONTACT 360-992-8019 TWO
WORKING DAYS PRIOR TO COMMENCING WORK.

3. WORK WITHIN COUNTY RIGHT-OF-WAY SHALL CONFORM WITH CLARK COUNTY PUBLIC WORKS UTILITY PERMIT REQUIREMENTS AND DETAILS. WORK
WITHIN STATE RIGHT-OF-WAY SHALL CONFORM TO WSDOT UTILITY PERMIT REQUIREMENTS AND DETAILS.

4. VALVE SHALL BE 2" SQUARE OPERATING NUT OR AS SPECIFIED ON PLANS.

5. THE LOCATION OF THE UTILITIES SHALL BE VERIFIED IN ADVANCE TO ALLOW FOR ALIGNMENT ADJUSTMENTS. CALL UTILITY LOCATES TWO (2)
WORKING DAYS PRIOR TO CONSTRUCTION (1-800-424-5555).

6. ONLY TAPPING COMPANIES APPROVED BY CLARK PUBLIC UTILITIES SHALL BE USED TO MAKE ALL TAPS.

7. ACTUAL ROAD ALIGNMENTS MAY VARY FROM RIGHT-OF-WAY INDICATED. THE CONTRACTOR SHALL VERIFY THE PROPOSED PIPE ALIGNMENT AND
REPORT DIFFERENCES TO THE CPU INSPECTOR. ALL ALIGNMENT CHANGES MUST BE APPROVED BY THE CPU INSPECTOR PRIOR TO INSTALLATION.

8. DRIVEWAYS DISTURBED BY CONSTRUCTION SHALL BE RESTORED BY THE CONTRACTOR TO "LIKE" OR BETTER CONDITION. REFER TO PLAN FOR
APPROXIMATE LOCATIONS AND TYPES.

9. CONTRACTOR SHALL VERIFY EXISTING UTILITY CULVERTS, CONDUITS AND LINE LOCATION PRIOR TO CONSTRUCTION. DUE TO FIELD CONDITIONS, THE
CONTRACTOR SHALL FIELD ADJUST THE VERTICAL AND HORIZONTAL ALIGNMENT OF THE WATER MAIN TO CLEAR THE UTILITY IN CONFLICT AND PROVIDE
THE MIN. 3.0 FEET OF COVER AS APPROVED BY THE (PU INSPECTOR. ALL CULVERTS WHICH ARE DISTURBED BY CONSTRUCTION SHALL BE RESTORED BY
THE CONTRACTOR IN ACCORDANCE WITH THE SPECIFICATIONS.

10. FENCES DISTURBED BY CONSTRUCTION SHALL BE RESTORED OR REPLACED BY THE CONTRACTOR TO "LIKE" OR BETTER CONDITION.

11. CONTRACTOR SHALL VERIFY EXISTING SIGN AND MAILBOX LOCATIONS PRIOR TO CONSTRUCTION. SIGNS & MAILBOXES THAT ARE DISTURBED BY
CONSTRUCTION SHALL BE RELOCATED BACK FROM EDGE OF PAVEMENT, 1.0 FEET CLEAR OF WATER MAIN. ANY SIGNS OR MAILBOXES DAMAGED SHALL
BEREPAIRED OR REPLACED AS PER THE SPECIFICATIONS.

12. THE LOCATIONS OF ALL EXISTING UTILITIES ARE FOR INFORMATIONAL PURPOSES ONLY. MANY LOCATIONS ARE PER SCHEMATIC RECORD
DRAWINGS. THE CURRENT AND EXACT LOCATIONS OF FACILITIES MUST BE VERIFIED PRIOR TO CONSTRUCTION. THE CONTRACTOR PERFORMING THE
WORK SHALL COMPLY WITH THE PROVISIONS OF FACILITIES AT LEAST 48 BUSINESS DAY HOURS PRIOR TO EXCAVATION. CALL 1-800-553-4344 FOR
UTILITY LOCATE SERVICE.

13. THE WATER FACILITIES SHALL BECOME THE PROPERTY OF CLARK PUBLIC UTILITIES AFTER A SATISFACTORY BACTERIA AND PRESSURE TEST HAVE
BEEN PERFORMED BY THE UTILITY. ALL MATERIALS AND WORKMANSHIP ARE SUBJECT TO A ONE YEAR WARRANTY, COMMENCING AT ACCEPTANCE OF
FINAL TESTING. REPLACEMENT AND/OR REPAIRS OF DEFECTIVE MATERIALS SHALL BE THE DEVELOPERS/OWNERS RESPONSIBILITY.

14. WHEN ASBESTOS CONCRETE PIPE IS ENCOUNTERED, THE CONTRACTOR SHALL SUPPLY WORKERS WHO ARE CERTIFIED TO WORK ON ASBESTOS
CONCRETE PIPE.

15. THE CONTRACTOR SHALL TRANSFER AND/OR ABANDON EXISTING SERVICES AS DIRECTED BY THE INSPECTOR.

16. THE INSTALLED WATER MAIN SHALL BE PRESSURE TESTED AT A MINIMUM OF 200 PSI OR 1.5 TIMES THE WORKING PRESSURE, WHICHEVER IS
GREATER. THE TEST WILL BE PERFORMED BY THE CLARK PUBLIC UTILITIES INSPECTOR. THE CONTRACTOR SHALL PROVIDE ASSISTANCE AS NEEDED.

17. THE INSTALLED WATER MAIN SHALL BE THOROUGHLY DISINFECTED AND FLUSHED IN ACCORDANCE WITH THE CLARK PUBLIC UTILITIES STANDARDS
AND REQUIREMENTS. ~ ONLY CLARK PUBLIC UTILITIES EMPLOYEES ARE PERMITTED TO FILL AND FLUSH THE WATER MAIN. THE CONTRACTOR SHALL
PROVIDE ASSISTANCE AS NEEDED. IN AREAS WHERE THE DE-CHLORINATION OF FLUSHED WATER IS NOT POSSIBLE, THE CONTRACTOR SHALL PROVIDE
WATER TRUCKS TO FLUSH INTO.

18. PRIOR TO ACCEPTING THE SYSTEM OR ALLOWING THE MAIN TO BE PUT IN SERVICE, A WATER SAMPLE SHALL BE TAKEN BY THE CLARK PUBLIC
UTILITIES INSPECTOR AND A TEST PERFORMED BY AN ACCREDITED LAB TO INSURE NO HAZARD EXISTS. REVISED 04/17/2020

FILE NAME

Clark
Public

GENERAL INSTALLATION NOTES

0-Gl

SHEET | 10F1 STANDARD DETAILS Utilities

FILE NAME

Clark
Public

GENERAL NOTES

0-GN

SHEET | 10F1 STANDARD DETAILS Utilities

MECHANICAL JOINT RESTRAINT SPECIFICATIONS

1. MECHANICAL JOINT RESTRAINT SHALL BE ACCOMPLISHED BY A RESTRAINT DEVICE CONSISTING OF A FOLLOWER GLAND UTILIZING
MULTIPLE GRIPPING WEDGES. GLAND BODY AND WEDGES SHALL BE DUCTILE IRON AND EPOXY COATED.

2. T-BOLTS AND NUTS SHALL BE HIGH STRENGTH LOW ALLOY STEEL T-BOLTS AND STEEL SHALL MEET AWWA C111 COMPOSITION

SPECIFICATIONS.

3. RESTRAINT GLAND SHALL UTILIZE A STANDARD MECHANICAL JOINT GASKET.
4. THEFOLLOWING IS THE APPROVED LIST OF RESTRAINED JOINT SYSTEMS FOR MECHANICAL JOINTS AND DIP:
41 "ROMAGRIP", ROMAC INDUSTRIES.

42 "SERIES 1000 TUFGRIP",

TYLER UNION.

43 "MEGALUG", EBAA IRON, INC.

44 APPROVED EQUIVALENT

5. THEFOLLOWING IS THE APPROVED LIST OF RESTRAINED JOINT SYSTEMS FOR MECHANICAL JOINTS AND PVC:

51 "ROMAGRIP FOR PVC", ROMAC INDUSTRIES.
52 "SERIES 2000 FOR PVC TUFGRIP", TYLER UNION.
53 "MEGALUG SERIES 2000 PV", EBAA IRON, INC.

54 APPROVED EQUIVALENT

DUCTILE IRON PIPE RESTRAINED JOINT SPECIFICATIONS

1. PIPEJOINT RESTRAINT FOR DIP SHALL BE ACCOMPLISHED WITH A PIPE BELL/SPIGOT INTEGRAL LOCK MECHANISM.

2. AS AN ALTERNATIVE AND WHERE ALLOWED BY CLARK PUBLIC UTILITIES, A BOLTLESS RESTRAINING GASKETS FOR DIP TYTON JOINT STYLE
PIPE MAY BE USED. THE RESTRAINT GASKET SHALL BE A BOLTLESS GASKET WITH INTEGRAL RESTRAINING SYSTEM UTILIZING STAINLESS
STEEL PARTS AND SHALL BE PRESSURE RATED FOR 350 PSI. THE GASKETS SHALL BE IN CONFORMANCE WITH ANSI/AWWA C111/A21.11
AND CERTIFIED TO NSF/ANSI 6. THE FOLLOWING IS THE APPROVED LIST OF DIP PIPE JOINT RESTRAINED GASKET SYSTEMS:

21 "FIELD LOK 350 GASKET", U.S. PIPE AND FOUNDRY (0.
22 "GRIPPER GASKET", GRIPPER GASKET LLC.

23 APPROVED EQUIVALENT

PVC PIPE RESTRAINED JOINT SPECIFICATIONS
1. PVCPIPE JOINT RESTRAINT FOR MAY BE ACCOMPLISHED BY UTILIZING A PROPRIETARY PVC PIPE WHICH UTILIZES A PIPE BELL/SPIGOT
INTEGRAL JOINT RESTRAINT MECHANISM.  THE FOLLOWING IS THE APPROVED LIST OF PROPRIETARY PVC (-900 PIPE JOINT RESTRAINED

SYSTEMS:

11 "EAGLE LOC 900", JM EAGLE
1.2 "CERTA-LOK C900/R1", CERTAINTEED
13 "DIAMOND LOK-21", DIAMOND PLASTICS INC.

14 "RIEBERLOK" GASKET
14 APPROVED EQUIVALENT

2. AS AN ALTERNATIVE, PVC PIPE MAY BE COUPLED TO CREATE A RESTRAINED JOINT BY UTILIZING A GREY IRON OR DUCTILE IRON
MECHANICAL JOINT LONG PATTERN SLEEVE WITH A RESTRAINT FOLLOWER GLAND UTILIZING MULTIPLE GRIPPING WEDGES.

REVISED 04/17/2020

EXISTING WATER SERVICES:

THE CONTRACTOR SHALL TRANSFER, MOVE AND/OR ABANDON EXISTING WATER SERVICES AS DIRECTED BY THE CLARK PUBLIC UTILITIES
INSPECTOR.

1. EXISTING WATER SERVICES TO BE ABANDONED SHALL BE EXCAVATED TO THE CORP. STOP AT THE WATER MAIN AND THE CORP STOP
SHALL BE CLOSED. THE METER BOX SHALL BE REMOVED AND THE WATER SERVICE LINE CAN BE ABANDONED IN PLACE. THE EXISTING
METER SHALL BE RETURNED TO CLARK PUBLIC UTILITIES WATER DEPT. ROAD REPAIR SHALL BE AS REQUIRED BY THE CLARK COUNTY
RIGHT OF WAY PERMIT REQUIREMENTS.

2. WHEN AN EXISTING WATER SERVICE IS TO BE MOVED, THE CONTRACTOR SHALL EXPOSE A PORTION OF THE EXISTING WATER SERVICE
SO THAT THE CLARK PUBLIC UTILITIES INSPECTOR CAN EVALUATE THE MATERIAL SIZE AND CONDITION OF THE EXISTING WATER
SERVICE LINE.

THE INSPECTOR WILL DETERMINE WHETHER THE WATER SERVICE LINE CAN BE EXTENDED OR SHORTENED. IF THE INSPECTOR DETERMINES THE
EXISTING WATER SERVICE LINE IS SUBSTANDARD, THEN A NEW POLYETHYLENE (PE) SERVICE LINE SHALL BE INSTALLED FROM THE WATER
MAIN (MINIMUM SIZE 1" DIA).

ALL EXISTING WATER SERVICE LINES THAT ARE LESS THAN 1" DIAMETER SHALL BE CONSIDERED SUBSTANDARD AND SHALL BE REPLACED
WITH A NEW 1", 1-1/2", OR 2" WATER SERVICE LINE PER CLARK PUBLIC UTILITIES STANDARDS.

MAIN LINE PIPE MATERIAL:

UNLESS OTHERWISE STATED ON THE PLAN, ALL MAIN LINE PIPE SHALL BE EITHER DUCTILE IRON PIPE (DIP), POLYVINYL CHLORIDE PIPE (PVC)
OR HIGH-DENSITY POLYETHYLENE PIPE (HDPE). ALL PIPE SHALL BE SUITABLE FOR POTABLE WATER SERVICE IN ACCORDANCE WITH ANSI/NSF 61
STANDARDS.

A. DUCTILE IRON PIPE SHALL CONFORM TO ANSI A21.51 OR AWWA C151. USE PUSH-ON JOINTS EXCEPT WHERE OTHER JOINT TYPES ARE
NOTED ON THE CONTRACT DRAWINGS. ~ ALL DUCTILE IRON PIPE SHALL BE GAUGED FOR DIP 12" DIAMETER AND SMALLER.  UNLESS
SPECIFICALLY NOTED ON THE CONTRACT DRAWINGS, 3™-12" PIPE SHALL BE PRESSURE CLASS 350 AND PIPE SIZES GREATER THAN 12"
DIAMETER SHALL BE THICKNESS CLASS 52.

B POLYVINYL CHLORIDE (PVC) PRESSURE PIPE (4"-30"). USE UN-PLASTICIZED PVC PLASTIC PIPE WITH INTEGRAL BELL AND SPIGOT
JOINTS.  USE PUSH-ON JOINTS EXCEPT WHERE OTHER JOINT TYPES ARE NOTED ON THE CONTRACT DRAWINGS. PIPE SHALL MEET THE
REQUIREMENTS OF DR 18, UNLESS OTHERWISE NOTED ON THE DRAWING. UNLESS SPECIFICALLY NOTED ON THE CONTRACT DRAWINGS,
4"-12" PIPE SHALL MEET THE REQUIREMENTS OF AWWA (900 AND 14"-30" PIPE SHALL MEET THE REQUIREMENTS OF AWWA (905.

. HIGH-DENSITY POLYETHYLENE PIPE (HDPE) SHALL BE BLACK WITH A MINIMUM OF TWO EQUALLY SPACED BLUE COLORED STRIPES
EXTRUDED INTO THE OUTER SHELL IN CONFORMANCE WITH THE UNIFORM COLOR CODE (UCC). UNLESS OTHERWISE NOTED ON THE
DRAWINGS, PIPE SHALL BE IRON PIPE SIZE (IPS) AND HAVE A WALL-THICKNESS DIMENSION RATIO (DR) OF 9. SMALL DIAMETER PIPE
(3/4"-3"), SHALL CONFORM TO ANSI/AWWA C901 AND LARGE DIAMETER PIPE (4"-65") PIPE SHALL CONFORM TO ANSI/AWWA (906.

REVISED 04/17/2020
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G Clark County Fire Flow Requirements



6/27/22, 9:41 AM Section 15.12.9000 Appendices adopted.

15.12.9000 Appendices adopted.
Appendices B, E, F, and G of the IFC are adopted, with the following amendments:

SECTION B101
GENERAL

B101. Scope. Fire flow requirements shall be determined by the Fire Marshal. The procedure for determining fire flow
requirements for buildings or portions of buildings hereafter constructed shall be in accordance with this appendix.

SECTION B102
DEFINITIONS

B102. Definitions. For the purpose of Appendix B, certain terms are defined as follows:
“FIRE AREA”. The floor area, in square feet, used to determine the required fire flow.
“FIRE FLOW". The flow rate of a water supply, measured at 20 psi (137.9kPa) residual pressure, that is available for fire fighting.

“ADEQUATE PUBLIC WATER SYSTEM". A water system that meets Washington State requirements of a public water system and
provides minimum fire flow as required by the Fire Marshal.

SECTION B103
MODIFICATIONS

B103.1 Decreases. Fire-flow requirements may be modified downward by the Fire Marshal for isolated buildings or a group of
buildings in rural areas or small communities where the development of full fire-flow requirements is impractical.

B103.2 Increases. Fire-flow may be modified upward by the Fire Marshal where conditions indicate an unusual susceptibility to
group fires or conflagrations. An upward modification shall not be more than twice that required for the building under
consideration.

SECTION B104
FIRE AREA

B104.1 General. The fire area shall be the total floor area of all floor areas within the exterior walls, and under the horizontal
projections of the roof of a building, except as modified in this section.

B104.2 Area separation. Portions of buildings which are separated by one or more four-hour fire walls constructed in
accordance with the Building Code, without openings and provided with a 30-inch (762 mm) parapet, are allowed to be
constructed as separate fire areas.

B104.3 Type IA and Type I-B. Construction. The fire area of buildings constructed of Type IA and Type I-B construction shall be
the area of the three largest successive floors.

SECTION B105
FIRE FLOW REQUIREMENTS FOR BUILDINGS

B105.1 General. Applicants for building permits shall present proof of available fire flow in the form of a letter which states that
the purveyor can supply the required amount of fire flow for the required duration.

B105.2 One and two family dwellings. The minimum fire flow and flow duration requirements for one and two-family dwellings
having a fire area in excess of 3,600 square feet (344.5 m?) shall not be less than that specified in Table B105.1(2). Table
B105.1(1) is not adopted.

EXCEPTIONS:

1. Areduction in required fire flow of 75 percent, as approved by the Fire Marshal is allowed when the building is provided with
an approved automatic sprinkler system.

2. Remodels or additions to legally existing one and two family dwellings where the added square footage does not exceed 60%
of the square footage of the original structure.

B105.2.1 Urban Areas. As a requirement of residential subdivision or short subdivision, the minimum fire flow requirements for
one and two family dwellings within an urban growth boundary shall be 1,000 gallons (3,785 L) per minute supplied for sixty
(60) minutes duration.

B105.2.2 Rural Areas. As a requirement of residential subdivision or short subdivision, the minimum fire flow requirements for
one and two family dwellings outside of an urban growth boundary shall be 500 gallons (1,895 L) per minute supplied for thirty
(30) minutes duration. Fire flow requirements for those areas identified as Wildland Urban Interface/Intermix by CCC 15.13.030
shall be provided in accordance with CCC 15.12.917.
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6/27/22, 9:41 AM Section 15.12.9000 Appendices adopted.

B105.2.3 Main Extensions. When development occurs within an urban growth boundary or within 1,000 feet or an adequate
public water system outside of an urban growth boundary water mains shall be extended to and throughout the development
site for the purposes of supplying the required fire flow.

EXCEPTION: Where a short subdivision occurs outside of an urban growth boundary that involves not more than two lots in its
entirety and is located within 1,000 feet of an adequate public water system water main extensions may not be required if in
the opinion of the Fire Marshal and the fire district chief the level of fire fighting capability will not be impaired.

B105.2.4 Fire Hydrants on Main Extensions. When water mains are extended from an existing public water system capable of
supplying all or a portion of the required fire flow, fire hydrants shall be installed throughout the development site in
accordance with Section 508.5.

B105.2.5 Where the public water system is incapable of supplying a minimum of 100 gallons (379 L) per minute for 30 minutes
duration fire hydrants may be omitted subject to the provisions of subsection (e) below.

B105.2.6 Satellite Water Systems. Satellite water systems capable of supplying all or a portion of the required fire flow for the
required duration may be approved. Such systems shall be provided with fire hydrants and mains in accordance with Section
508.5.

B105.2.7 Where a satellite water system is incapable of supplying a minimum of 100 gallons (379 L) per minute for 30 minutes
duration fire hydrants may be omitted subject to the provisions of subsection B105.10.

B105.2.8 When satellite water systems are developed on an interim basis they shall be connected to the surrounding or
extending public water system immediately upon the system'’s availability.

B105.2.9 Methods of Achieving Required Flows. Fire flow requirements may be satisfied or reduced according to Table B105.2.9.
Where fire flow is not provided in the full amount by a public water system the side and rear setbacks for all buildings shall be
increased to thirty (30) feet.

TABLE B105.2.9
PROVISIONS FOR SUPPLYING REQUIRED FIRE FLOW

Method Credit/Reduction

Extension of an existing Public Water System Quantity actually supplied.
capable of supplying at least 100 gpm for 30
minutes-rural areas or 60 minutes-urban area.

Development of a Satellite or Interim Satellite ~ Quantity actually supplied.
Water System capable of supplying at least 100
gpm for 30 minutes.

Automatic Fire Sprinkler System. 75% reduction of required fire flow.
Fire District Tanker Credit. 250 gallon per minute fire flow credit.
Class A or B or other Noncombustible Roof 250 gallon per minute fire flow credit.

Covering and creation of a 30 foot defensible
space in accordance with Clark County Code
Section 14.05.501.4.

Increased defensible space. Credit proportional to the increase not to
exceed 325 gallons per minute total fire flow
credit due to the creation of defensible
spaces.

In the case where a local fire district has no tanker credit alternate water supplies may be approved subject to the concurrence
of the Fire Marshal and the local fire chief provided that the total credit for such alternate supply does not exceed 125 gallons
per minute of fire flow.

B105.2.10 Future Provisions. Where an extended public or satellite water system is incapable of supplying at least 100 gpm for
30 minutes duration fire hydrants may be omitted provided that an agreement acceptable to the fire marshal exists whereby
the fire hydrants will be installed at such time as the system is capable of supplying fire flow in excess of 100 gallons per
minute.

B105.3 Buildings other than one and two family dwellings. The minimum fire flow and flow duration for buildings other than
one and two family dwellings shall be as specified in Table B-105.1(2). Table B105(2) is not adopted.
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EXCEPTION: 1. A reduction in fire flow of up to seventy-five percent (75%) as approved by the Fire Marshal, is allowed when the
building is provided with an approved automatic sprinkler system. The resulting fire flow shall not be less than 1,000 gallons
per minute (3,785 L/min.).

TABLE B105.1(2)
MINIMUM REQUIRED FIRE FLOW AND FLOW DURATION FOR BUILDINGS

FIRE FLOW CALCULATION AREA (square feet) FIREFLOW [rLow
TypelAand |Type llAand |Type IV and [Type IIB and (gallons per [DURATION
IB? IB2 V-A2 12 Type V-B2  |minute)  |(hours)
0-16,000 0 - 8,000 0 - 6,000 0 - 4,000 0-2,000 1,000 2

16,001 - 8,001 - 6,001 - 4,001 - 2,001 - 1,250 2

19,300 10,200 7,100 4,900 2,900

19,301 - 8,001 - 7,101 - 4,901 - 2,901 - 1,500 2

22,700 12,700 8,200 5,900 3,600

(Remainder of table is as stated in International Fire Code)

For SI: 1 square foot = 0.0929 m?, 1 gallon per minute = 3.785 L/m, 1 pound per square inch = 6.895 kPa.
a. Types of Construction are based on the International Building Code.
b. Measured at 20 psi.

(Sec. 58 of Ord. 1985-05-28; amended by Sec. 29 of Ord. 1990-02-01; amended by Sec. 15 of Ord. 1990-10-46, amended by Sec.
29 of Ord. 1996-02-02; amended by Sec. 1 (Exh. A) of Ord. 2004-06-05; amended by Sec. 42 of Ord. 2007-06-19; amended by
Sec. 1 of Ord. 2008-06-02;, amended by Sec. 28 of Ord. 2016-07-02)

Compile Chapter

The Clark County Code is current through Ordinance 2022-05-02, passed May 3,
2022.

Disclaimer: The Clerk of the Board's Office has the official version of the Clark
County Code. Users should contact the Clerk of the Board's Office for ordinances
passed subsequent to the ordinance cited above.

County Website: https://www.clark.wa.gov/
(https://www.clark.wa.gov/)

County Telephone: (564) 397-2232

Code Publishing Company
(https://www.codepublishing.com/)

https://lwww.codepublishing.com/WA/ClarkCounty/html/ClarkCounty15/ClarkCounty1512/ClarkCounty15129000.html
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Region: SOUTHWEST

PWSID: 13333 X
County: CLARK

System: CLARK PUBLIC UTILITIES
Contact: John T Roth Group: A - Comm
SMA ID: 102 SMA Name: CLARK PUBLIC UTILITIES

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

your sample, when we credit your system with meeting the monitoring requirement, and when we gener ate the new monitoring requirement.

Coliform Monitoring Requirements

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
2022 2022 2022 2022 2022 2022 2022 2022 2022 2023 2023 2023
Coliform 110665 110665 110665 110665 110665 110665 110665 110665 110665 110665 110665 110665
M onitoring Population
Number of Routine 100 100 100 100 100 100 100 100 100 100 100 100
Samples Required

- 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
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Water Quality Monitoring Schedule

Test Panel/Analyte # Samples Compliance Period Erequency Last Sample Date Next Sample Due
Required

Lead and Copper 50 Jan 2020 - Dec 2022 standard - 3 year 07/22/2019 Jul 2022

Asbestos 0 Jan 2020 - Dec 2028 waiver - 9 year

Total Trihalomethane (THM) 2 Jan 2022 - Mar 2022 reduced - quarterly 01/20/2022

Total Trihalomethane (THM) 2 Apr 2022 - Jun 2022 reduced - quarterly 01/20/2022 May 2022

Total Trihalomethane (THM) 2 Jul 2022 - Sep2022  reduced - quarterly 01/20/2022 Aug 2022

Total Trihalomethane (THM) 2 Oct 2022 - Dec 2022  reduced - quarterly 01/20/2022 Nov 2022

Halo-Acetic Acids (HAAD) 2 Jan 2022 - Mar 2022 reduced - quarterly 01/20/2022

Halo-Acetic Acids (HAAD) 2 Apr 2022 - Jun 2022 reduced - quarterly 01/20/2022 May 2022

Halo-Acetic Acids (HAA5) 2 Jul 2022 - Sep2022  reduced - quarterly 01/20/2022 Aug 2022

Halo-Acetic Acids (HAAD) 2 Oct 2022 - Dec 2022  reduced - quarterly 01/20/2022 Nov 2022

Notes on Distribution System Chemical Monitoring

For Lead and Copper: - 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 Asbestos: Collect the sample from one of your routine coliform sampling sites in an area of your distribution system that has asbestos concrete pipe.

For Disinfection Byproducts (HAA5 and THM): Collect the samples at the locations identified in your Disinfection Byproducts (DBP) monitoring plan.

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 S05 WELL #5 AAD500 HAZ SO5 Well Use - Permanent Susceptility - High
Test Panel/Analyte # Samples  Compliance Period Freguenc Last Sample Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 08/02/2021 Aug 2022
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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 S05 WELL #5 AAD500 HAZ SO5 Well Use - Permanent Susceptility - High

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 06/17/2013 Jun 2022

Volatile Organics (VOC) 1 Jan 2022 - Dec 2022 R&C - 1 year 08/02/2021 Sep 2022

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 06/17/2013 Jun 2022

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 04/14/2003

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 09/28/2016 Sep 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 09/28/2016 Sep 2022

Source S07 WELL #7 AAD497 HAZ SO7 Well Use - Seasonal Susceptility - Moderate

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 10/12/2015 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 07/15/2009 Jul 2028

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 06/30/2010 Jul 2025

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 07/15/2009 Jul 2022

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 07/15/2009

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 07/15/2009 May 2020 Past Due

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 07/15/2009 May 2020 Past Due
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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 S09 WELL #9 AAD499 HAZ SO9 Well Use - Seasonal Susceptility - High

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 10/13/2009 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2022 standard - 3 year 10/13/2009 Jul 2022

Volatile Organics (VOC) 1 Jan 2022 - Dec 2022 R&C - 1 year 10/13/2009 Oct 2022

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 12/12/1996 Jul 2022

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 12/12/1996

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Radium 228 1 Jan 2022 - Mar 2022 initial - quarterly 10/13/2009 Mar 2022

Source S10 WELL #10 AAF412 HAZ S10 Well Use - Permanent Susceptility - Low

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 07/27/2021 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 08/10/2020

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 08/01/2018 Aug 2024

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 08/01/2018

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 07/21/2009

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022
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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 S15 WELL #15 AAF415 HAZ S15 Well Use - Seasonal Susceptility - High

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 08/02/2021 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2022 standard - 3 year 08/02/2021

Volatile Organics (VOC) 1 Jan 2020 - Dec 2022 standard - 3 year 08/02/2021

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 08/02/2021

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 10/03/2010

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 08/02/2021

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 08/02/2021

Source S17 WELL #17 AAF417 HAZ S17 Well Use - Permanent Susceptility - High

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 06/26/2011 Apr 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2022 standard - 3 year 07/15/2008 Jun 2022

Volatile Organics (VOC) 1 Jan 2022 - Dec 2022 R&C - 1 year 07/10/2013 May 2022

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 09/29/2010 Jul 2022

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 09/29/2010

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 10/03/2010 May 2020 Past Due

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 10/03/2010 May 2020 Past Due
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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 S20 WELL #19 AFP638 HAZ S20 Well Use - Permanent Susceptility - High

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 11/19/2015 Mar 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 08/26/2014 Aug 2023

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 08/26/2014 Feb 2022

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 07/10/2013 Jul 2022

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 04/14/2003

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2022 standard - 3 year 11/19/2015 May 2020 Past Due

Radium 228 1 Jan 2020 - Dec 2022 standard - 3 year 11/19/2015 May 2020 Past Due

Source S21 WELL #16 AAF416 HAZ S21 Well Use - Permanent Susceptility - Moderate

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 07/28/2021 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 07/06/2020

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 07/07/2017 Jul 2023

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 08/28/2018

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 07/15/2009

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022
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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 S22 WELL #20 AAF420 HAZ S22 Well Use - Permanent Susceptility - Low

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 07/27/2021 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 06/01/2020

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 08/28/2018 Aug 2024

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 06/17/2013 Jun 2022

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 04/14/2003

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 09/28/2016 Sep 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 09/28/2016 Sep 2022

Source S24 WELL #22 AAF422 HAZ S24 Well Use - Permanent Susceptility - Moderate

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 07/27/2021 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 06/17/2013 Jun 2022

Iron 1 Jan 2020 - Dec 2022 standard - 3 year 07/22/2019 Jun 2022

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 07/07/2017 Jul 2023

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 06/17/2013 Jun 2022

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 04/16/2003

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022
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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 S25 WELL #23 AAF423 HAZ S25 Well Use - Permanent Susceptility - Moderate

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 07/28/2021 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 07/22/2013 Jul 2022

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 08/01/2018 Aug 2024

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 08/01/2018

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 07/15/2009

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 09/28/2016 Sep 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 09/28/2016 Sep 2022

Source S26 WELL #24 AAF424 HAZ S26 Well Use - Permanent Susceptility - Low

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 07/28/2021 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 08/10/2020

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 08/01/2018 Aug 2024

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 08/01/2018

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 07/20/2009

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 09/28/2016 Sep 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 09/28/2016 Sep 2022
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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 S27 WELL #25 AAF425 HAZ S27 Well Use - Permanent Susceptility - Low

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 07/27/2021 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 12/03/2020

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 07/12/2016 Jul 2022

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 08/28/2018

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 07/21/2009

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 07/12/2016 Jul 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 07/12/2016 Jul 2022

Source S28 WELL #27 AAI679 HAZ S28 Well Use - Permanent Susceptility - Low

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 06/29/2021 Jun 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 06/01/2020

Iron 1 Jan 2020 - Dec 2022 standard - 3 year 06/01/2020

Manganese 1 Jan 2020 - Dec 2022 standard - 3 year 06/01/2020

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 08/28/2018 Aug 2024

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 07/24/2013 Jul 2022

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 04/14/2003

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 07/12/2016 Jul 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 07/12/2016 Jul 2022
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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 S29 WELL #29 AAF501 HAZ S29 Well Use - Permanent Susceptility - Low

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 06/22/2021 Jun 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 07/01/2013 Jul 2022

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 08/10/2020

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 05/21/2019

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 09/20/2010

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 07/12/2016 Jul 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 07/12/2016 Jul 2022

Source S30 WELL #30 ABV300 HAZ S30 Well Use - Permanent Susceptility - Moderate

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 06/22/2021 Jun 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 09/12/2017 Sep 2026

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 09/18/2018 Sep 2024

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 06/18/2013 Jun 2022

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 04/15/2003

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 09/14/2016 Sep 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 09/14/2016 Sep 2022
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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 S31 WELL #31 ABV297 HAZ S31 Well Use - Permanent Susceptility - Moderate

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 06/29/2021 Jun 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 08/10/2020

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 09/18/2018 Sep 2024

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 05/20/2019

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 04/15/2003

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022

Source S33 WELL #104 AAF404 HOC S04 Well Use - Permanent Susceptility - High

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 05/16/2019 Mar 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 08/29/2011 Jul 2025

Arsenic 1 Jan 2020 - Dec 2022 standard - 3 year 05/16/2019 May 2022

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 10/27/2014 Feb 2022

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 07/02/2013 Jul 2022

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 04/15/2003

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 07/12/2016 Jul 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 07/12/2016 Jul 2022
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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 S34 WELL #105 AAF405 HOC S05 Well Use - Permanent Susceptility - High

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 06/30/2021 Jun 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 07/22/2013 Jul 2022

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 06/25/2020

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 04/03/2019

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 08/04/2010

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022

Source S35 WELL #106 AAF406 HOC S06 Well Use - Permanent Susceptility - High

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 06/29/2021 Jun 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 07/23/2013 Jul 2022

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 05/05/2020

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 12/10/2019

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 08/04/2010

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 07/12/2016 Jul 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 07/12/2016 Jul 2022
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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 S36 WELL #108 AAF407 HOC S07 Well Use - Permanent Susceptility - High

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 06/30/2021 Jun 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 09/02/2020

Volatile Organics (VOC) 1 Jan 2020 - Dec 2022 standard - 3 year 09/05/2019 Sep 2022

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 08/28/2019

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 10/03/2010

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 06/25/2020

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 06/25/2020

Source S41 WELL #28 AAF459 MG S04 Well Use - Permanent Susceptility - High

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 08/10/2020 Mar 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 07/23/2013 Jul 2022

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 08/10/2020

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 07/22/2019

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 08/16/2010

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022
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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 S43 WELL #26 ABE251 MG S06 Well Use - Permanent Susceptility - Low

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 06/29/2021 Jun 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 06/29/2021

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 09/14/2016 Sep 2022

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 06/13/2019

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 04/14/2003

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 09/14/2016 Sep 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 09/14/2016 Sep 2022

Source S49 WELL #21 AFP639 SALMON CRK Well Use - Permanent Susceptility - Low

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 07/27/2021 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 07/10/2013 Jul 2022

Manganese 1 Jan 2020 - Dec 2022 standard - 3 year 09/17/2019 Jul 2022

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 07/07/2017 Jul 2023

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 08/28/2018

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 07/20/2009

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022
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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 S50 WELL #33 AEJ476 Well Use - Permanent Susceptility - Low

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due
Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 06/29/2021 Jun 2022
Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 06/29/2021
Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 08/24/2016 Aug 2022
Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 05/20/2019
Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 11/01/2010
Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year
Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022
Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022
Source S51 WELL #8.2 AFE652 Well Use - Permanent Susceptility - High
Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample Next Sample
Required Date Due
Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 09/20/2010 Jul 2022
Complete Inorganic (I0C) 1 Jan 2020 - Dec 2022 standard - 3 year 07/21/2009 Jul 2022
Volatile Organics (VOC) 1 Jan 2020 - Dec 2022 standard - 3 year 07/21/2009 Aug 2020 Past Due
Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 03/09/2004 Aug 2022
Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 03/09/2004
Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year
Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 07/21/2009 May 2020 Past Due
Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 09/19/2011 May 2020 Past Due
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- 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 S52 WELL#34 AFR920 Well Use - Seasonal Susceptility - Low

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 09/05/2019 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 09/26/2012 Jul 2028

Iron 1 Jan 2020 - Dec 2022 standard - 3 year 07/22/2019 Jul 2022

Manganese 1 Jan 2020 - Dec 2022 standard - 3 year 07/22/2019 Jul 2022

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 07/22/2019 Jul 2025

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 07/01/2013 Jul 2022

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 07/03/2001

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2022 standard - 3 year 09/14/2016 May 2020 Past Due

Radium 228 1 Jan 2020 - Dec 2022 standard - 3 year 09/14/2016 May 2020 Past Due

Source S53 WELL #32 AFR834 Well Use - Seasonal Susceptility - Low

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 06/29/2021 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 07/01/2013 Jul 2028

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 07/12/2016 Jul 2025

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 06/18/2013 Jun 2022

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 02/05/2002

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 07/12/2016 Jul 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 07/12/2016 Jul 2022
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- 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 S54 WELL #15.1 APN083 Well Use - Permanent Susceptility - Low

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 07/27/2021 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 07/10/2013 Jul 2022

Iron 1 Jan 2020 - Dec 2022 standard - 3 year 07/22/2019 Jul 2022

Manganese 1 Jan 2020 - Dec 2022 standard - 3 year 07/22/2019 Jul 2022

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 08/10/2020

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 07/22/2019

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 09/16/2010

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2017 Aug 2023

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2017 Aug 2023

Source S55 WELL #13.1 AKW138 Well Use - Permanent Susceptility - Low

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 07/27/2021 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 06/17/2013 Jun 2022

Iron 1 Jan 2020 - Dec 2022 standard - 3 year 09/05/2019 Jun 2022

Manganese 1 Jan 2020 - Dec 2022 standard - 3 year 09/05/2019 Jun 2022

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 07/07/2017 Jul 2023

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 06/17/2013 Jun 2022

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 04/21/2004

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year
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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 S55 WELL #13.1 AKW138 Well Use - Permanent Susceptility - Low

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 09/28/2016 Sep 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 09/28/2016 Sep 2022

Source S56 WELL #35 ABF374 Well Use - Permanent Susceptility - Low

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 07/20/2021 Jul 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 07/01/2013 Jul 2022

Manganese 1 Jan 2020 - Dec 2022 standard - 3 year 08/29/2019 Jul 2022

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 08/24/2016 Aug 2022

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 08/28/2019

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 11/21/2010

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 08/24/2016 Aug 2022

Source S57 WELL #110.1 AKM821 Well Use - Permanent Susceptility - Low

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 06/30/2021 Jun 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 07/22/2013 Jul 2022

Iron 1 Jan 2020 - Dec 2022 standard - 3 year 07/23/2019 Jul 2022

Manganese 1 Jan 2020 - Dec 2022 standard - 3 year 07/23/2019 Jul 2022
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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 S57 WELL #110.1 AKM821 Well Use - Permanent Susceptility - Low

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 06/30/2021

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 07/23/2019

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 09/20/2010

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 08/30/2016 Aug 2022

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 08/30/2016 Aug 2022

Source S60 South Lake WF (S58 & S59) Well Field Use - Permanent Susceptility - Low

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 08/02/2021 Aug 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2028 waiver - 9 year 12/17/2014 Jun 2022

Volatile Organics (VOC) 1 Jan 2020 - Dec 2025 waiver - 6 year 09/18/2018 Sep 2024

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 04/02/2019

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 12/17/2014

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year 12/17/2014

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 04/02/2019 Apr 2025

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 04/02/2019 Apr 2025

Source S63 Well #111 Si Ellen ABY234 Well Use - Seasonal Susceptility - High

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 06/30/2021 Jul 2022
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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 S63 Well #111 Si Ellen ABY234 Well Use - Seasonal Susceptility - High

Test Panel/Analyte #Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2022 standard - 3 year 12/03/2020 Jul 2022

Volatile Organics (VOC) 1 Jan 2020 - Dec 2022 standard - 3 year 10/12/2020

Herbicides 1 Jan 2020 - Dec 2028 waiver - 9 year 12/28/2017 Jul 2028

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 12/28/2017

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year 07/27/2017

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 12/28/2017 Dec 2023

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 12/28/2017 Dec 2023

Source S65 Paradise Point Well Field Use - Permanent Susceptility - Moderate

Test Panel/Analyte # Samples  Compliance Period Frequenc Last Sample  Next Sample
Required Date Due

Nitrate 1 Jan 2022 - Dec 2022 standard - 1 year 06/22/2021 Jun 2022

Complete Inorganic (I0C) 1 Jan 2020 - Dec 2022 standard - 3 year 01/23/2020

Volatile Organics (VOC) 1 Jan 2020 - Dec 2022 standard - 3 year 01/23/2020

Herbicides 1 Jan 2020 - Dec 2028 waiver - 9 year 01/23/2020 Aug 2022

Pesticides 0 Jan 2020 - Dec 2022 waiver - 3 year 01/23/2020

Soil Fumigants 0 Jan 2020 - Dec 2022 waiver - 3 year 01/23/2020

Gross Alpha 1 Jan 2020 - Dec 2025 standard - 6 year 02/25/2021

Radium 228 1 Jan 2020 - Dec 2025 standard - 6 year 02/25/2021
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Other Information
Other Reporting Schedules

Due Date

Measure chlorine residuals and submit monthly reports if your system uses continuous chlorination: monthly
Submit Consumer Confidence Report (CCR) to customers and ODW (Community systems only): 07/01/2022
Submit CCR certification form to ODW (Community systems only): 10/01/2022
Submit Water Use Efficiency report online to ODW and to customers (Community and other municipal water systems only): 07/01/2022
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

Southwest Regional Water Quality Monitoring Contacts

For questions regarding chemical monitoring: Sophia Petro: (360) 236-3046 or sophia.petro@doh.wa.gov

For questions regarding DBPs. Regina Grimm, p.e.: (360) 236-3035 or regina.grimm@doh.wa.gov
For questions regarding coliform bacteria and microbial issues: Southwest Office: (360) 236-3030 or SWRO.Coli @doh.wa.gov
Additional Notes

The information on this monitoring schedule is valid as of the date in the upper left corner on the first page. However, the information may change with subsequent
updatesin 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 isto assist water systems with planning for most
water quality monitoring, and to allow systems to compare their records with DOH ODW records. Please be aware that this monitoring schedule does not include
constituents that require a special monitoring frequency, such as monitoring affiliated with treatment.

Any inaccuracies on this schedule will not relieve the water system owner and operator of the requirement to comply with applicable regulations.

If you have any questions about your monitoring requirements, please contact the regional office staff listed above.
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Potential Drinking Water Quality Regulatory Changes
Introduction

The USEPA regulates drinking water quality through standards developed under the Safe Drinking Water
Act. Current regulatory limits are discussed in the Attached Appendix A. In the United States, the Safe
Drinking Water Act provides an overall regulatory framework for assuring the safety of drinking water.
The Environmental Protection Agency is responsible for the development of national drinking water
regulations and the implementation of these regulations.

As it was last amended in 1996, the SDWA established a scientific, risk-based process for identifying,
assessing, and managing health risks from contaminants in drinking water. Since 1975, EPA has
developed 18 major drinking water regulations addressing 91 different contaminants.

In 2010 EPA announced a new Drinking Water Strategy that will regulate groups of contaminants and
utilize several other principles to increase coordination and collaboration among EPA and states as well
as among federal statutes.

The regulatory process has multiple steps and takes several years to complete. The overall process is

depicted in Figure 1. Because this process is well defined, we have a pretty good idea of what to expect
for future regulations.

Candidate Contaminant

Health Risk Assessment Occurrence Data Collection

‘¢

Regulatory Determination

National Academy of Science Review Public Review

Risk Determinations

|¢

Cost/Technology Analysis Health Benefits

Rule Making Process

|¢

Proposed Rule Notification, Public Review, Negotiations, Draft Rule, Final Rule

Figure 1 — Overview of Regulatory Process
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Recent Regulatory Changes

Lead and Copper Rule (LCR): In December 2020, the EPA’s revised Lead and Copper Rule (LCRR) was
finalized with the aim to better protect children and communities from the risks of lead exposure by
better protecting children at schools and childcare facilities, getting the lead out of our nation’s drinking
water, and empowering communities through information. Improvements under the new rule include:

e Using science-based testing protocols to find more sources of lead in drinking water.
e Establishing a trigger level to jumpstart mitigation earlier and in more communities.
e Driving more and complete lead service line replacements.

e For the first time, requiring testing in schools and childcare facilities.

e Requiring water systems to identify and make public the locations of lead service lines

Potential Regulatory Changes

EPA is moving forward with regulation of contaminant groups. EPA announced in February 2011 that
carcinogenic VOCs would be the first group to be regulated as part of its new drinking water strategy to
regulate contaminants as groups instead of individually. Another likely candidate for a rule proposal will be
nitrosamines, but EPA is awaiting the final data from UCMR 2 before moving forward with regulation of the
group nitrosamines.

Near-Term Regulatory Changes (within 3 Years)

Fluoride: On January 7, 2011, the U.S. Department of Health and Human Services (HHS) issued a news
release with a draft recommendation for optimized community water fluoridation. HHS proposed to
change the optimized fluoride concentration from a range of 0.7 to 1.2 mg/L to a single numerical value
of 0.7 mg/L. Also on January 7, 2011, the EPA released two health-related documents for a potential
future revision of the fluoride MCL: a dose-response study on non-cancer effects and an exposure and
relative source contribution study. These scientific assessments will also guide EPA in making a
determination of whether to lower the maximum amount of fluoride allowed in drinking water, which is
set to prevent adverse health effects. EPA MCL for fluoride of 4 mg/L remains unchanged.

EPA’s schedule for potentially revising the fluoride MCL is not clear at this time, but after the decision is
made that the MCL should be revised it typically takes three to four years to propose a new standard
and finalize the regulation.

Storage tanks: EPA has been under some pressure to “do something” on storage tanks since the 2008
Salmonella outbreak in Alamosa, Colo. EPA held a public meeting in October 2014 to hear different
stakeholder’s perspectives on tank inspection and cleaning (79 FR 52647). EPA is currently evaluating
data and information to determine whether a regulation, guidance, or something else is needed on
storage tanks.

Legionella: EPA is planning to issue guidance on treatment options for Legionella in 2015. Some water

systems that serve large facilities, as well as state primacy agencies, have had to contend with Legionella

outbreaks over the past few years. So over the past few years, some facilities have installed secondary

disinfection systems for water quality issues within their premise plumbing. These facilities now become
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public water systems with the installation of these systems and face all of the monitoring and operator
certification requirements.

Cyanotoxins: Cyanotoxins gotten a higher priority in the regulatory arena, given the water quality
problems in Toledo, Ohio, in August 2014. In 2015 EPA issued a public health advisory for several
Cyanotoxins with separate levels for adults and infants/toddlers. Implementation of the health
advisories varies from State to State. This advisory issuance may have the effect of bypassing the long
regulatory process if states require issuance of do-not-drink or do-not-use orders when cyanotoxins are
found above the advisory levels. States are beginning to implement their own regulations for
cyanotoxins ahead of the Federal government.

Perfluorinated Compounds: EPA established a health advisory for drinking water of 70 parts per trillion
(ppt) for PFOS and PFOA, two commonly found Perfluorinated compounds. When both compounds are
found in the water the combined health advisory is also 70 ppt. States are establishing their own
regulations for these compounds ahead of the Federal Government.

Medium Range Regulatory Changes (3-5 Years)

Perchlorate: In the February 11, 2011, Federal Register notice, the EPA stated that perchlorate would be
federally regulated under the SDWA based on data indicating risks associated with perchlorate
exposure. This reversed the EPA’s previous decision in October 2008 to refrain from implementing a
national drinking water regulation for perchlorate. The decision in 2011 to regulate perchlorate did not
impose any requirements on public water systems but initiated a process to establish a national primary
drinking water regulation (NPDWR). The EPA’s Science Advisory Board (SAB) issued a draft report on
September 5, 2012, on the approaches to derive a MCLG for perchlorate. EPA is expected to propose an
MCL by late 2014 or early 2015.

Chlorinated Volatile Organic Chemicals (cVOCs): In February 2011 EPA announced that cVOCs would be
the first contaminant group to be regulated as part of the agency's new Drinking Water Strategy, which
would regulate groups of contaminants rather than individual contaminants. EPA indicated that the
group rule would contain as many as 16 compounds, including eight currently regulated cVOCs and up
to eight from the Contaminant Candidate List. EPA is considering a potentially complicated “risk cup”
approach for cVOCs. This “risk cup” approach would be based on the relative risk of each cVOC and the
mixture of cVOCs in each water would result in variable standards for each cVOC between systems.

For this first group, EPA is considering eight currently regulated VOCs as well as eight VOCs from CCL 3
summarized in Table 1.

The EPA has not given exact details of how the carcinogenic VOC regulation would be implemented. One
potential regulatory option might be to lower both of the MCLs for trichloroethylene (TCE) and
tetrachloroethylene (PCE). Some associated risk reduction could be assumed for the eight carcinogenic
CCL 3 VOCs that are also removed to some degree by the lower TCE and PCE MCLs. EPA has already
assessed the potential effects of lowering the TCE and PCE MCLs from 5 mg/L to 2.5, 1.0, and 0.5 mg/L.
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TABLE 1
VOCs Considered for Group Contaminant Monitoring

Currently Regulated VOCs VOCs from CCL 3
Benzene Dichloromethane Aniline Nitrobenzene
Carbon tetrachloride Tetrachloroethylene (PCE) Benzyl chloride Oxirane methyl
1,2-dichloroethane Trichloroethylene (TCE) 1,3-butadiene 1,2,3-trichloropropane
1,2-dichloropropane Vinyl chloride 1,1-dichloroethane Urethane

Strontium: On October 20, 2014, EPA published the Preliminary Third Regulatory Determinations (79 FR
62716). EPA made one positive preliminary determination for strontium. It is expected to be finalized by
the end of 2015. Strontium has some significant health effects issues that need to be resolved before
the Agency moves forward with a proposed and/or final strontium regulation. If the Agency continues to
move forward with a strontium, then EPA has to propose the strontium regulation 24 months the final
determination, and then publish the final regulation 18 months after the proposal maybe in 2019.

Longer Term Regulatory Changes (5-10 years)

The Environmental Protection Agency (EPA) issued the Draft Fourth Contaminant Candidate List (CCL4)
on February 2, 2015 (80 FR 6076). The Draft CCL4 listed 100 chemicals or groups and 12 microbial
contaminants, including manganese. EPA made a negative regulatory determination for manganese in
2003 (68 FR 42898) but added it to the Draft CCL4 due to new health effects data that showed some
potential neurological effects. The Draft CCL4 list is shown in Table 1. Usually only 1 or two compounds
on a CCL would get a regulatory determination to create a standard. Based on health effects research
completed to date, leading candidates for regulatory determinations are:

Arsenic: EPA has updated the health assessments for arsenic but has continued to revise them after
brief public review periods. The arsenic re-assessment initially showed the cancer rates were
significantly higher than those used in the 1991 Arsenic Rule. There is no current schedule for the
finalization of the health risk assessment.
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Radon: The EPA proposed regulations on November 2, 1999, to reduce the public health risks from
radon. The public comment period was open until February 4, 2000. A final rule was expected in 2011
but has yet to be proposed. The proposed standards would apply to community water systems that
regularly serve 25 or more people and that use groundwater or mixed groundwater and surface water
sources. The risk of radon from air is greater than the risk from water. Therefore, the EPA is encouraging
states to develop enhanced programs to address health risks from radon in indoor air through
multimedia mitigation (MMM) programs. If a state adopts a MMM program, individual water systems
must reduce radon levels in drinking water to 4,000 picocuries per liter (pCi/L). If a state does not adopt,
or create its own MMM program, systems would be required to reduce radon in drinking water to
300 pCi/L, or to develop individual local MMM programs and reduce levels in drinking water to
4,000 pCi/L.

Nitrate: While EPA has not made a formal announcement, it appears that in acknowledgment of an
ongoing nutrient problem it may be considering a reduction of the current nitrate MCL of 10 mg/L as
nitrogen.

Nitrosamines: Another potential contaminant group is nitrogenous DBPs, such as N-
nitrosodimethylamine (NDMA) and other nitrosamines. NDMA is an emerging drinking water
contaminant that is of interest to the environmental community because of its miscibility with water, as
well as its carcinogenicity and toxicity. NDMA is also an unintended byproduct of the chlorination of
wastewater and drinking water at treatment plants that use chloramines for disinfection.

Although NDMA is listed as a priority pollutant by the EPA, no federal MCL has been established for
drinking water. The California Department of Public Health (CDPH), usually a leader in environmental
issues, has established the levels shown in Table 2.

TABLE 2
California Department of Public Health Nitrogenous DBP Levels

Nitrosamine 106 Cancer Risk Level Notification Level? Response Level?

(ngl/L) (ng/L) (ng/L)

N-Nitrosodiethylamine (NDEA)C 1 10 100
N-Nitrosodimethylamine (NDMA)C:d 3 10 300
N-Nitrosodi-n-propylamine (NDPA)© 5 10 500
N-Nitrosodi-n-butylamine (NDBA)® 3 -
N-Nitrosomethylethylamine (NMEA)C 1.5 -
N-Nitrosomorpholine (NMOR) 5 -
N-Nitrosopiperidine (NPIP) 35 -
N-Nitrosopyrrolidine (NPYR)C 15 -

2 Notification levels for NDEA, NDMA, and NDPA are established at 10 ng/L, somewhat above the cancer risk level, to take into account the
very low detection limits and their potential presence in association with drinking water treatment. Notification levels are health-based advisory
levels established by CDPH for chemicals in drinking water that lack MCLs. When chemicals are found at concentrations greater than their
notification levels, certain requirements and recommendations apply.

b L evel at which CDPH recommends removing the source from service. This corresponds to a 104 cancer risk.
C Chemical is on EPA UCMR 2.
d Office of Environmental Health Hazard Assessment's (OEHHA) public health goal (PHG) for NDMA is established at the 1076 risk level.

NDMA can be minimized by reducing precursors, such as organic nitrogen and the chemical compound
DMA. Enhanced coagulation, GAC adsorption, and biological filtration all have demonstrated effective
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organic nitrogen removal. Additionally, some cationic polymers contain DMA, a known precursor to
NDMA. By selecting polymers that do not contain DMA, NDMA formation from polymer addition can be
avoided. NDMA can also be managed by minimizing the time between chlorine and ammonia addition in
chloramination. NDMA can be removed after formation by very high doses of UV, but managing NDMA
formation in the treatment process is a more cost-effective approach. The most likely impacts of a
future NDMA or nitrosamine regulation would be to utilize only DMA-free polymers.

Gaseous Chlorine: Drinking water and wastewater utilities are currently exempt from Chemical Facility
Security Anti-Terrorism Standards (CFATS). In November 2009, the House of Representatives passed the
Continuing Chemical Facilities Antiterrorism Security Act of 2010 (H.R. 2868), which would eliminate this
exemption. One provision of H.R. 2868 would have required utilities in the high-risk tiers to assess
“inherently safer technologies” (ISTs) and then possibly be subject to a state mandate to implement
these technologies. This bill specified that EPA would determine a utility’s risk tier classification;
however, the methodology used to arrive at this classification was not described. The House Bill would
have placed the final decision on which materials (primarily disinfectants) or processes a water utility
may use with state primacy agencies. This issue is expected to arise again at some point in the future.

In March 2011, the Full Implementation of the Chemical Facility Anti-Terrorism Standards Act (H.R. 908)
was introduced in the House of Representatives. In its current form, H.R. 908 extends the existing
authority (the Department of Homeland Security Appropriations Act, 2007) until October 4, 2018. At the
time of the scheduled legislative markup, the American Water Works Association (AWWA) and other
drinking water associations sent a joint letter to the committee “urging that chemical security for water
systems not be added to H.R. 908 but be considered separately at an appropriate time” (AWWA
May 2011). This bill was sent to the House for consideration in May 2011 and has not yet passed the
House.

Chromium VI: On January 12, 2011, EPA issued a news release with guidance for enhanced monitoring
of hexavalent chromium, or chromium VI (Cr-VI), in addition to the currently required monitoring for
total chromium. In the guidance, EPA strongly encourages utilities to conduct Cr-VI sampling at
treatment plants (raw and finished) and in the distribution system but did not provide any risk context
for the sampling if Cr-VI was detected or provide any risk communication guidance.

EPA said that the timeline for proceeding with a regulatory standard for Cr-VI would not begin until the
peer review of EPA’s Integrated Risk Information System (IRIS) assessment of the chemical is complete.
The EPA continues to evaluate the Cr-VI risk assessment, with no definitive scheduling for Cr-VI rule
making, so the regulatory decision would be at least 5 to 10 years away.

Cr-Vl is the stable form of chromium in water. Data presented at the 2001 Water Quality Technology
Conference demonstrated that parallel measurements of Cr-VI and total chromium showed most
samples to be essentially 100 percent Cr-VI. Total chromium levels in finished water of the BCWTP as
presented in the 2012 Consumer Confidence Report were at non-detect levels. However, sampling
results in January and May of 2011 produced detectable levels of total chromium.

Compounds of Emerging Concern: In 2005, EPA began studying environmental contamination by
pharmaceuticals, detergents, natural and synthetic hormones, and other chemicals. These contaminants
are commonly referred to collectively as compounds of emerging concern (CECs) and are shown in Table
3.

An additional regulatory concern in the next decade will be endocrine disrupting compounds (EDCs) and
microconstituents. EDCs and pharmaceutical and personal care product (PPCP) pollutants have been
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found in trace concentrations (usually less than 0.1 ng/L) in waters of the United States. Data on these
chemicals in finished water is still sparse, but there is widening public concern about the effects of these
contaminants based upon recently published analytical results from various drinking water supply
sources. In addition, several organic microconstituents have been found in the effluent of wastewater
treatment facilities. Reporting on these contaminants by news organizations exerts additional pressure
for utilities to evaluate the treatment process and whether action is required to reduce or remove these
compounds.

As of 2011, the UCMR 3 and CCL 3 are the best location for information on how EPA is starting to gather
information on these compounds and the potential for regulatory action. Though a good source of
information, the UCMR 3 and CCL 3 represent the start of the regulatory process and regulatory
decisions are still 5 to 10 years away.

Multi-barrier treatment approaches are being utilized in the water systems that are taking a proactive
approach toward the treatment of CECs, including EDCs, pharmaceuticals, detergents, natural and
synthetic hormones, and other chemicals. The multi-barrier treatment approach includes riverbank
filtration (RBF), ultra-violet advanced oxidation process (UV-AOP), and granular activated carbon (GAC)
adsorption.
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Table3. Draft Cont

1t Candidate List 4: Microbial Contaminants

Pathogens

Adenovirus

Hepatitis A virus

Caliciviruses

Legionella pneumophila

Campylobacter jejuni

Mycobacterium avium

Enterovirus

Naegleria fowleri

Escherichia coli (0157)

Salmonella enterica

Helicobacter pylori

Shigella sonnei

Chemical Contaminants

Common name--Registry name

1,1,1,2-Tetrachloroethane

Halon 1011 (bromochloromethane)

1,1-Dichloroethane

HCFC-22

1,2,3-Trichloropropane Hexane

1,3-Butadiene Hydrazine

1,4-Dioxane Manganese

17 alpha-Estradiol Mestranol

1-Butanol Methamidophos
2-Methoxyethanol Methanol

2-Propen-1-ol Methyl bromide (Bromomethane)

3-Hydroxycarbofuran

Methyl tertiary butyl ether (MTBE)

4,4'-Methylenedianiline

Metolachlor

Acephate Metolachlor ethanesulfonic acid (ESA)
Acetaldehyde Metolachlor oxanilic acid (OA)
Acetamide Molinate

Acetochlor Molybdenum

Acetochlor ethanesulfonic acid (ESA Nitrobenzene

Acetochlor oxanilic acid (OA) Nitroglycerin

Acrolein

N-Methyl-2-pyrrolidone

Alachlor ethanesulfonic acid (ESA)

N-nitrosodiethylamine (NDEA)

Alachlor oxanilic acid (OA)

N-nitrosodimethylamine (NDMA)

Alpha-Hexachlorocyclohexane

N-nitroso-di-n-propylamine (NDPA)

Aniline

N-Nitrosodiphenylamine

Bensulide

N-nitrosopyrrolidine (NPYR)

Benzyl chloride

Nonylphenol

Butylated hydroxyanisole

Norethindrone (19-Norethisterone)

Captan n-Propylbenzene

Chlorate o-Toluidine

Chloromethane (Methyl chloride) Oxirane, methyl-

Clethodim Oxydemeton-methy!

Cobalt Oxyfluorfen

Cumene hydroperoxide Perfluorooctane sulfonic acid (PFOS)
Cyanotoxins Perfluorooctanoic acid (PFOA)
Dicrotophos Permethrin

Dimethipin Profenofos

Disulfoton Quinoline

Diuron RDX (Hexahydro-1,3,5-trinitro-1,3,5-triazine)
Equilenin sec-Butylbenzene

Equilin Tebuconazole

Erythromycin Tebufenozide.

Estradiol (17-beta estradiol) Tellurium

Estriol Thiodicarb

Estrone Thiophanate-methy!

Ethinyl Estradiol (17-alpha Ethinyl Estradiol) Toluene diisocyanate
Ethoprop Tribufos

Ethylene glycol Triethylamine

Ethylene oxide Triphenyltin hydroxide (TPTH)
Ethylene thiourea Urethane

Fenamiphos Vanadium

Formaldehyde Vinclozolin

Germanium Ziram




Appendix A. Drinking Water Regulations

USEPA regulates public health protection in drinking water supplies through regulations
developed under the framework of the Safe Drinking Water Act and the Safe Drinking Water
Act Reauthorization. Many of these regulations apply to public water systems using
groundwater as a supply. Table A-1 provides a summary of regulations that apply to
groundwater systems and that could result in treatment of groundwater. Full texts of the
regulations can be found at http://www.epa.gov/safewater/regs.html.

Table A-1: Current USEPA Drinking Water Regulations

Regulation

Key Provisions

Potential Treatment Implications

Groundwater Rule

Periodic sanitary surveys to evaluate system
components and identify significant deficiencies.
Triggered source water monitoring if no virus
inactivation provided.

Corrective action for significant deficiencies and
raw water fecal coliform detection.

Compliance monitoring to ensure 4-log viral
inactivation treatment provisions established for
vulnerable systems.

Disinfection and contact time for viral
inactivation for vulnerable systems.

Stage 2 Disinfection
By-Products Rule

Requires systems to identify and monitor for two
classes of disinfection by products; total
trihalomethanes (TTHM) and five haloacetic acids
(HAAD) at sites in the distribution system likely to
have the highest levels.

Establishes maximum contaminant levels for
TTHM and HAAS at each location tested.

Reduction of disinfection by product
levels.

Long-Term 2
Enhanced Surface
Water Treatment Rule

Surface water and groundwater under the
influence of surface water must provide treatment
for cryptosporidium.

Disinfection and/or filtration for
cryptosporidium.

Filter Backwash Rule

Surface waters and groundwater under the
influence of surface water and using filtration with
recycling of backwash water must conduct
recycling in a manner that meets regulatory
standards.

Potential process changes for
recycling of backwash water.

Arsenic Rule

Established a maximum contaminant level (MCL)
and a maximum contaminant level goal (MCLG)
for arsenic.

Treatment to remove arsenic in
excess of MCL.

Radionuclide Rule

Established MCLs and MCLGs for combined
radium-226/-228, (adjusted) gross alpha, beta
particle and photon radioactivity, and uranium.

Treatment for combined radium
226/228, adjusted gross alpha, beta
particle and photon radioactivity
above MCLs.

Commented [DM1]: | added on to these sections prior to turning
on Track Changes

Lead and Copper Rule | «  Established action levels for lead and copper in o Corrosion control treatment (CCT)
at-risk customer tap samples. New AL tiers in study, implementation, or
2021 revised rule (2021) optimization for lead and copper
e Requires systems to monitor WQ at taps in dependent on the AL exceeded
buildings with LSLs if available and at all (2020)|
elementary schools and childcare facilities, new
sample collection procedure and monitoring
frequency dependent on AL (2020)
e New LSR replacement requirements when AL
exceeds 15 ppb (2020)
National Primary | e  Established MCLs and some treatment o Treatment for a variety of
Drinking Water techniques (TT) for several synthetic organic compounds if MCLs or action levels
Standards chemicals (SOC), volatile organic chemicals are exceeded.

A-9


http://www.epa.gov/safewater/regs.html

Table A-1: Current USEPA Drinking Water Regulations

Regulation Key Provisions Potential Treatment Implications
(VOC), inorganic chemicals (I0C), physical o See following section for individual
parameters and microbial contaminants. compounds, and levels requiring

treatment.

National ~ Secondary | e  Established secondary MCLs (SMCL) for several | ¢  Requirements vary by State, but are

Drinking Water inorganic, and physical properties of water. generally viewed as guidelines for

Standards drinking water quality

The USEPA is required to periodically review these regulations and revise them if necessary to
maintain or improve the same level of public health protection originally regulated. For
example, when the Arsenic Rule was made final in 2001, USEPA stated that the health effects
information for the rule was incomplete and that when it was available the agency would
review the health effects information. In 2005, the Science Advisory Board for the USEPA
reviewed new health effects information for this rule and made recommendations for lower
MCLs. The USEPA is currently reviewing the regulations and incorporating the cost and benefit
analysis and the ability of existing technology to treat to lower levels.

In addition, the USEPA adds new contaminants to the list of Primary Drinking Water Standards.
In 2005, the USEPA provided a contaminant candidate list (CCL2) that included 8 additional
microbial and 42 additional chemicals for possible regulation under the Safe Drinking Water
Act. In 2008 USEPA published the CCL3 which includes 104 chemicals or chemical groups and 12
microbiological contaminants.

In 2010, USEPA proposed revisions to the 1989 Total Coliform Rule. The proposed revisions to
the TCR will:

e Require public water systems that are vulnerable to microbial contamination to identify
and fix problems, and

e Establish criteria for systems to qualify for and stay on reduced monitoring, thereby
providing incentives for improved water system operation.

Current Primary and Secondary Drinking Water Standards

There are currently drinking water quality standards for 95 contaminants, including 9
microbials, 8 disinfection by-products and residuals, 18 inorganics (including lead and copper),
53 organics and 7 radiologic contaminants. These standards either; have established MCLs, or
treatment techniques, and are summarized below.

Microbial Contaminants — Coliform Bacteria: Microbial contaminants are regulated for surface
and groundwater systems under three separate regulatory mechanisms:

1. All surface and groundwater systems are routinely tested for total coliform and if present for fecal
coliform and E. Coli




2. Groundwater systems subject to the Groundwater Rule provisions have sanitary surveys conducted
periodically, monitor for coliform and if significant deficiencies or source water fecal coliform are
found may need to disinfect for 4-log (99.99% virus removal)

3. Surface water and groundwater supplies listed as Groundwater Under the Influence of Surface
water must meet the provisions of the Surface Water Treatment Rule and its successors; Interim
Enhanced Surface Water Treatment Rule, Filter Backwash Rule, Long Term 1 Enhanced Surface
Water Treatment Rule and Long Term 2 Enhanced Surface Water Treatment Rule

Coliform: The presence of total coliforms indicates potential problems with microbial
water quality and triggers testing for fecal coliform and E. Coli. Fecal coliforms and E. Coli are
bacterial contaminants whose presence indicates that the water may be contaminated with
human or animal wastes, and urgent action is required to protect health including advising
water users to boil drinking water or use alternate supplies. Microbes in these water supplies
can cause short-term health effects, such as diarrhea, cramps, nausea, headaches, or other
symptoms. They may pose a special health risk for infants, young children, and people with
severely compromised immune systems.

In February 2013, the USEPA passed the Revised Total Coliform Rule (RTCR). The RTCR
establishes a maximum contaminant level (MCL) for E. coli and uses E. coli and total coliforms
to initiate a “find and fix” approach to address fecal contamination that could enter the
distribution system. It requires public water systems (PWSs) to perform assessments to identify
sanitary defects and subsequently take action to correct them.

Pathogenic organisms:  Regulations of specific disease causing (pathogenic) microbial
organisms including Cryptosporidium, Giardia lamblia, enteric viruses and Legionella are usually
associated with water systems that use surface water supplies, however, groundwater that is
under the influence of surface water may also contain these contaminants. Requirements for
microbial contaminants of these pathogenic organisms can also include indicators of microbial
contamination including heterotrophic plate count bacteria (HPC), and turbidity.

Pathogenic organisms in drinking water can cause a host of water-borne diseases in humans
(see Table A-2). These organisms include bacteria, viruses and parasites that can cause
symptoms such as nausea, cramps, diarrhea, and associated headaches.

Table A-2: Microbial Contaminants

Contaminant MCL/mg/L Potential Health Effects Potential Sources

Giardia Lamblia Lk Gastrointestinal disease Human and animal fecal wastes

Cryptosporidium T Gastrointestinal disease Human and animal fecal wastes

Legionella T Legionnaires disease Natural waters, can grow in water
heating systems

Heterotrophic plate count T Indicates water quality, effectiveness of Naturally occurring bacteria

(HPC) disinfection treatment

Turbidity PS? Interferes with disinfection, indicator of Particulate matter from soil runoff

filtration treatment performance
Viruses T Gastrointestinal disease Human fecal wastes
Total coliforms <5% General indicator of the presence of Bacteria naturally present in the
positive3 pathogens environment, human and animal

fecal wastes

Fecal coliforms Confirmed More specific indicator of the presence of | Human and animal fecal wastes,
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Table A-2: Microbial Contaminants

Contaminant MCL/mg/L Potential Health Effects Potential Sources
presence pathogens some natural environmental
sources
E. Coli Confirmed Most specific indicator of the presence of | Human and animal fecal wastes
presence pathogens

1 Treatment Technique
2 Performance Standard
3 For systems collecting less than 40 samples per month the limit for compliance is no more than 1 sample per month

Surface water and groundwater systems under the influence (GUI) of surface water must
provide a total level of treatment to remove/inactivate 99.9% (3-log) of Giardia lamblia, and to
remove/inactivate 99.99% (4-log) of viruses. These systems must also remove or inactivate
cryptosporidium. The treatment requirements for cryptosporidium vary based on whether or
not the supply is filtered and on how much cryptosporidium is found in source water
monitoring. Filtered water systems that recycle spent filter backwash water or other waste
flows must return those flows through all treatment processes in the filtration plant.

Compliance with the regulations for surface water and GUI systems can be achieved by:

« Meeting filtration and disinfection treatment meeting performance standards for surface
water systems,

« Meeting disinfection and “natural filtration” standards along with wellhead or source water
protection,

« Meeting disinfection treatment standards and exception criteria to remain unfiltered.

Criteria for surface water systems to remain unfiltered have been applied in some cases to GUI
sources. The criteria to remain unfiltered include source water quality criteria, site specific
criteria, performance, and monitoring measures. Unfiltered criteria are summarized in Table A-
3.

Table A-3: Criteria for Surface Water Supplies to Remain Unfiltered
(has been applied to groundwater supplies in some cases)

Criteria Requirements

Water Quality e Less than or equal to 100 total coliform bacteria per 100 ml in 90% of samples collected for a running
6-month period, or

e Less than or equal to 20 fecal coliform bacteria per 100 ml in 90% of samples collected for a running
6-month period

e No turbidity exceedence of 5 NTU

Site Specific e 99.9% (3-log) Giardiia inactivation

e 99.99% (4-log) enteric virus inactivation

e 99% (2-log) or 99.9% (3-log) cryptosporidium inactivation depending on source water quality
Performance Meet daily disinfection performance standards for virus, Giardia and cryptosporidium inactivation

Maintain an approved watershed control program

Provide a minimum disinfectant residual of 0.2 mg/L at the entry point to the distribution system
Maintain distribution disinfectant residuals in 95% of distribution system samples collected monthly
Provide reliable backup equipment

Have an annual sanitary survey with no source water quality, disinfection treatment, or watershed
control deficiencies
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Comply with total coliform and disinfection by-products standards
Have no history of water-borne disease outbreaks
Complete disinfection profiling and benchmarking

Monitoring

Continuous or 4 hour turbidity sampling.
Source water coliform sampling on any day when source water exceeds 1 NTU
Continuous recording of disinfectant residual at entry to distribution system

Calculate CTs daily

Disinfectants and Disinfection By-Products

Disinfection by-product regulations are intended to protect public health by limiting the
exposure of people to chemical disinfectant residuals and chemical by-products of disinfection
treatment that result from disinfection treatment practices. Disinfection treatment used to Kkill
microorganisms in drinking water can react with naturally occurring organic and inorganic
matter in water to form disinfection by-products. A treatment balance is required to apply
levels of disinfection treatment needed to kill pathogenic microorganisms while limiting the
levels of disinfection by-products produced. The disinfection by-products currently regulated
are total trihalomethanes (TTHMs) and five haloacetic acids (HAA5). Table A.4 includes the
regulatory standards for disinfection byproducts and maximum residual levels for disinfectants.

Table A.4: Disinfectant Residuals and Disinfection By-Products

Contaminant MCL (mg/L) Potential Health Effects Common Sources in Drinking
Water
Bromate 0.010 Cancer Ozone reaction with natural
bromide in water.
Bromodichloromethane See TTHMs Cancer, liver, kidney and reproductive Chlorine reaction with natural
effects organic matter.
Bromoform See TTHMs Cancer; nervous system, liver and kidney Chlorine reaction with natural
effects organic matter.
Chlorite 1.0 Oxidative effects to red blood cells Chlorine dioxide by-product.
Chloroform See TTHMs Caner, liver, kidney, reproductive effects Chlorine reaction with natural
organic matter.
Dibromochloromethane See TTHMs Nervous system, liver, kidney, reproductive | D Chlorine reaction with natural
effects organic matter.
Dichloroacetic acid See HAA5 Cancer; reproductive, developmental Chlorine reaction with natural
effects organic matter.
Dibromoacetic acid See HAAS Cancer; reproductive, developmental Chlorine reaction with natural
effects organic matter,
Haloacetic acids (HAA5)! | 0.060 Cancer and other effects Drinking water chlorination by-
products
Monochloroacetic acid See HAAS Cancer; reproductive, developmental Chlorine reaction with natural
effects organic matter.
Monobromoacetic acid See HAAS Cancer; reproductive, developmental Chlorine reaction with natural
effects organic matter.
Trichloroacetic acid See HAAS Liver, kidney, spleen, developmental Drinking water chlorination by-
effects product
Total Trihalomethanes 0.080 Liver, kidney, central nervous system Drinking water chlorination by-
(TTHMs)2 effects, increased risk of cancer products
Total Organic Carbon TT (if source None, used as a surrogate for DBP Natural organic materials present
(TOC) water exceeds formation potential in surface waters
2.0 mg/L)
Chlorine 4.0 MRL3 Reproductive and developmental effects Added to water as a disinfectant
Chloramine 4.0 MRL Reproductive and developmental effects Added to water as a disinfectant
Chlorine Dioxide 0.8 MRL Reproductive and developmental effects Added to water as a disinfectant

A-13



1 Sum of the concentrations of mono-, di-, and trichloroacetic acids and mono-and dibromoacetic acids
2 Sum of the concentrations of chloroform, bromoform, dibromochloromethane and bromodichloromethane
3 Maximum residual level

To comply with the disinfection and disinfection by-product regulations, systems must optimize
treatment processes to reduce disinfectant residuals and disinfection by-products. Monitoring
is conducted at locations identified as the probable locations with the highest disinfection by
products in the distribution system. Each location’s locational running annual average (LRAA)
must be below the MCLs for disinfection by products. Disinfection by-products can be reduced
by removing compounds that react with disinfectants and by limiting the residual levels and
amount of time the disinfectants are in contact with water. Alternative disinfectants such as
chlorine dioxide, ozone, ultraviolet light (UV) or chloramines can reduce TTHM and HAAS levels
while still achieving inactivation of pathogenic organisms. UV, however, is not very effective at
disinfecting viruses.

Lead and Copper Regulations

Lead and copper levels are regulated at the customer’s tap, unlike other regulations for public
water supplies. Treatment technique requirements are used to control lead and copper in
drinking water. Sources are primarily from corrosion of plumbing and plumbing fixtures in
homes and buildings. Lead comes from lead solder and brass fixtures, and copper comes from
copper tubing and brass fixtures. A major revision to the ILCRI was finalized in December of
2020. The major highlights of the revised rule are included herein. The majority of the revisions
apply only to lead, while the rules for copper largely remain unchanged.

Lead Health Effects: Infants and young children are typically more vulnerable to lead in drinking
water than the general population. Infants and children who drink water containing lead in
excess of the action level could experience delays in their physical or mental development.
Children could show slight deficits in attention span and learning abilities. Adults who drink this
water over many years could develop kidney problems or high blood pressure. The USEPA
considers lead a probable human carcinogen.

Copper Health Effects: Copper is an essential nutrient, but some people who drink water
containing copper in excess of the action level over a relatively short period of time could
experience severe gastrointestinal distress. Some people who drink water containing copper in
excess of the action level over many years could suffer liver or kidney damage. People with
Wilson’s Disease cannot tolerate copper in their system and should consult their health care
provider.

Sample Site and Collection Requirements: Systems (or Utilities) must now prioritize testing all
tap samples from homes with lead service lines (LSLs) where available. If a system does not
contain LSLs, then it must prioritize testing homes with other leaded plumbing regardless of
when it was built. For homes with known LSLs, it is now required for samples to be collected as
the fifth liter out of the tap after a minimum stagnation of 6 hours, whereas samples from sites
without LSLs maintain the first-liter sampling protocol. All samples must be collected in wide-
mouth bottles. Sampling protocols are now prohibited from faucet aerator removal/cleaning

Commented [AG2]: If not using added section above, define
LCR here.
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and pre-stagnation flushing prior to sample collection. All elementary schools and primary care
facilities must be tested for lead levels under the revised LCR.

Action and Trigger Levels: In each sampling round, 90 percent of samples from homes (P90
level) must have lead levels less than or equal to the action level (AL) of 15 ug/L, and copper
levels less than or equal to the AL of 1.3 mg/L. If an AL is triggered for a system with no
corrosion control treatment (CCT), then the system is required to implement CCT. If the system
has CCT already, then it must re-optimize its CCT process. The most frequent monitoring is
required when the AL is triggered, while reduced frequency monitoring is required for lower
levels.

In the revised LCR, a lead trigger level (TL) occurs with 10<P90<15 pg/L. At this TL, a system
must conduct a corrosion control study if it does not have CCT; if the system has CCT, it must
re-optimize its CCT process.

LSL Inventory and Replacement: All water systems are now required to complete and maintain
an LSL inventory that is publicly available.

If a water system triggers the AL, it must replace 3 percent of its LSLs per year, without a delay
period, for at least two years, and can no longer test out of this requirement. States decide the
LSL replacement requirements for systems that trigger the TL.

If an individual sampling site exceeds the lead AL, then the system is now required to engage in
a “find-and-fix” process to identify causes of the elevated levels as well as potentially take
actions to reduce the levels.

Corrosion Control Guidance: A variety of treatment alternatives are available to reduce lead
and copper levels. Their application depends on whether or not lead and copper are found in
the source water or originate from materials in the distribution system and customer’s
plumbing. Most often, corrosion control strategies are employed to meet lead and copper
regulatory requirements. USEPA has recently revised recommendations for corrosion control
optimization, however, new information points to the importance of oxidation-reduction
potential conditions in the distribution system at controlling lead levels.

The USEPA issued guidance on Optimized Corrosion Control Treatment for the Lead and Copper
Rule (LCR) in 2016. The guidance addresses:

e Recommended options to optimize corrosion control treatment dependent on finished
water quality parameters.

e How to determine when corrosion control is optimized and what are the acceptable ranges
for water quality parameters.

e Sample site selection criteria.

e Sampling issues such as the potential removal of aerators and the acceptable stagnation
period.

e Lead service line replacement, partial or otherwise.

Inorganic Contaminants




Regulation of inorganic chemical includes certain metals and minerals in drinking water, both
naturally occurring and resulting from agricultural or industrial use. Inorganic contaminants
most often come from the source of water supply but can also enter water from contact with
materials used for pipes and storage tanks. A new and more stringent drinking water standard
was recently established for arsenic, and inorganic chemical. Other existing inorganic chemical
levels have been regulated for more than 30 years.

For most inorganic contaminants, health concerns are related to long-term or even lifetime
exposures (see Table A-5). Arsenic is a naturally occurring mineral known to cause cancer in
humans at high concentrations over years of exposure. Nitrate and nitrite can seriously affect
infants in short-term exposures by interfering with the transfer of oxygen from the lungs to the
bloodstream. Infants below the age of six months who drink water containing nitrate or nitrite
in excess of the MCLs could become seriously ill and, if untreated, may die. Symptoms include
shortness of breath and blue baby syndrome.

To comply with the inorganic chemical MCLs, water systems must meet the established
maximum contaminant levels shown in Table 1-5. Systems that exceed one or more MCLs must
either install water treatment systems or develop alternate sources of water.

A variety of water treatment processes are available for reducing levels of specific inorganic

contaminants in drinking water, including ion exchange and reverse osmosis.

Table A-5: Inorganic Contaminants
Contaminant | MCL/mg/L (or as | Potential Health Effects Common Sources in Drinking Water
noted)
Antimony 0.006 Blood cholesterol increase, blood sugar | Discharge from petroleum refineries, fire
decrease retardants, ceramics, electronics, solder
Arsenic 0.010 Skin  damage, circulatory system | Erosion of natural deposits of volcanic rocks,
effects, increased cancer risk runoff from orchards, runoff from glass and
electronics production wastes
Asbestos 7 million fibers | Increased risk of developing benign | Erosion of natural geologic deposits, decay of
per liter' (>10 um | intestinal polyps asbestos-cement water pipes
fiber size)
Barium 2 Increase in blood pressure Discharge of drilling wastes, discharge from
metal refineries, erosion of natural deposits
Beryllium 0.004 Intestinal lesions Discharge from metal refineries and coal-burning
factories, discharge from electrical, aerospace
and defense industries
Cadmium 0.005 Kidney damage Corrosion of galvanized pipes, erosion of natural
deposits, discharge from metal refineries, runoff
from waste batteries and paints
Chromium 0.1 Allergic dermatitis Discharge from steel and pump mills, erosion of
(total) natural deposits
Copper 1.32(TT) Gastrointestinal distress, people with | Plumbing materials
Wilson’s Disease cannot tolerate copper
Cyanide 0.2 Thyroid, nervous system damage Discharge from steel/metal factories, discharge
from plastic and fertilizer factories
Fluoride 43 Bone disease, mottled teeth Erosion of natural deposits, discharge from
fertilizer and aluminum industries, drinking water
additive promoting strong teeth
Lead 0.0152(TT) Physical and mental development, | Plumbing and distribution system materials
kidney function, increase in blood
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Table A-5: Inorganic Contaminants
Contaminant | MCL/mg/L (or as | Potential Health Effects Common Sources in Drinking Water
noted)
pressure, probable human carcinogen
Mercury (total | 0.002 Kidney damage Erosion of natural deposits, discharges from
inorganic) refineries and factories, runoff from landfills,

runoff from cropland

Nitrate (as N) 10

Methemoglobinemia ~ (“blue  baby
syndrome”) in infants below the age of
six months

Runoff from fertilizer use, leaching from septic
tank/drain fields, erosion of natural deposits

Nitrite 1 Methemoglobinemia ~ (“blue  baby | Runoff from fertilizer use, leaching from septic
syndrome”) in infants below the age of | tank/drain fields, erosion of natural deposits
six months (rapidly converted to nitrate)

Selenium 0.05 Hair and nail loss, numbness in fingers | Discharge from petroleum and metal refineries,
and toes, circulatory problems erosion of natural deposits, discharge from

mines

Thallium 0.002 Air loss, blood changes, and kidney, | Leaching from ore processing sites, discharge

lever, intestinal effects

from electronics, pharmaceutical products and

glass factories

" Greater that 10 micron fiber size
2less than 90% of samples in targeted sampling
3 A secondary standard for fluoride is set at 2.0 mg/L

Organic Chemicals

The purpose of regulating these compounds is to control levels of organic contaminants based
on their individual health effects. Organic contaminants are most often associated with
industrial or agricultural activities that affect sources of drinking water supply. Major types of
organic contaminants are Volatile Organic Chemicals (VOCs) and Synthetic Organic Chemicals
(SOCs). These include industrial and commercial solvents and chemicals, and pesticides used in
agriculture and landscaping. Organic contaminants can also enter drinking water from materials
in contact with the water such as pipes, valves, and paints and coatings used inside water
storage tanks. For organic contaminants, health concerns are related to long-term or even
lifetime exposures to low levels of contaminant (see Table A-6).

Groundwater systems must meet the established maximum contaminant levels. Water supplies
that exceed one or more MCLs must either install treatment systems or develop alternate
sources of water. A variety of water treatment processes are available for reducing levels of
specific organic contaminants in drinking water, including activated carbon, advance oxidation
and ozonation.

Table A-6: Organic Contaminants

Contaminant MCL/mg/L (or | Potential Health Effects Common Sources in Drinking Water
as noted)

Acrylamide m Central nervous system and blood | Added to water during water and sewage
effects, increased risk of cancer treatment

Alachlor 0.002 Eye, liver, kidney, spleen effects, | Runoff from herbicides used on row crops
anemia, increased risk of cancer

Atrazine 0.003 Cardiovascular and reproductive effects | Runoff from herbicides used on row crops

Benzene 0.005 Decreased blood platelets, anemia, | Discharge from factories, leaching from
increased risk of cancer landfills and gas storage tanks

Benzo(a)pyrene 0.0002 Reproductive difficulties and increased | Leaching form linings of water storage tanks
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Table A-6: Organic Contaminants

Contaminant

MCL/mg/L (or

Potential Health Effects

Common Sources in Drinking Water

as noted)
risk of cancer and water pipes
Carbofuran 0.04 Blood, nervous  system,  and | Leaching of soil fumigant used on rice and
reproductive system effects alfalfa
Carbon tetrachloride | 0.005 Liver effects and increased risk of | Discharge form chemical plants and other
cancer industrial activities
Chlordane 0.002 Liver and nervous system effects, | Residue of banned termiticide
increased risk of cancer
Chlorobenzene 0.1 Kidney and liver effects Discharge from chemical and agricultural
chemical factories
2,4-D 0.07 Liver, adrenal glad, and kidney damage | Runoff from herbicides used on row crops
Dalapon 0.2 Minor kidney effects Runoff from herbicides used on rights of way
Dibromo- 0.0002 Reproductive difficulties and increased | Runoff from soil fumigant used on soybeans,
chloropropane risk of cancer cotton, pineapples, orchards
(DBCP)
o-Dichlorobenzene 0.6 Liver, kidney, circulatory system | Discharge from industrial chemical factories
damage
p-Dichlorobenzene 0.075 Liver, kidney, spleen damage, anemia, | Discharge from industrial chemical factories
blood effects
1,2-Dichloroethane 0.005 Increased risk of cancer Discharge from industrial chemical factories
1,1-Dichloroethylene | 0.007 Liver damage Discharge from industrial chemical factories
cis 1,2- 0.07 Liver damage Discharge from industrial chemical factories
Dichloroethylene
Trans 1,2- 0.1 Liver damage Discharge from industrial chemical factories
Dichloroethylene
Dichloromethane 0.005 Liver damage and increased risk of Discharge from pharmaceutical and chemical
(methylene chloride) cancer factories
1,2-Dichloropropane | 0.005 Increased risk of cancer Discharge from industrial chemical factories
Di(2-ethylhexyl) 04 General toxic and reproductive effects Discharge from chemical factories
adipate
Di(2-ethylhexyl) 0.006 Liver effects, reproductive difficulties, Discharge from chemical and rubber factories
phathalate increased risk of cancer
Dinoseb 0.007 Reproductive difficulties Runoff from herbicide used on soybeans and
vegetables
Dioxin (2,3,7,8- 3x10°8 Reproductive difficulties and increased Emissions from waste incineration and other
TCDD) risk of cancer combustion, discharge from chemical
factories
Diquat 0.02 Cataracts Runoff from herbicide use
Endothall 0.1 Stomach, intestine effects Runoff from herbicide use
Endrin 0.002 Liver damage Residue of banned insecticide
Epichlorohydrin mm Stomach effects and increased risk of Discharge from industrial chemical factories,
cancer impurity in some water treatment chemicals
Ethylbenzene 0.7 Liver, kidney damage Discharge from petroleum refineries
Ethylene dibromide 0.00005 Liver, stomach, kidney, reproductive Discharge form petroleum refineries
system effects, and increased risk of
cancer
Glyphosate 0.7 Kidney, reproductive system effects Runoff from herbicide use
Heptachlor 0.004 Liver damage, increased risk of cancer | Residue of banned termiticide
Heptachlor epozide 0.0002 Liver damage, increased risk of cancer | Breakdown of heptachlor
Hexachlorobenzene 0.001 Liver, kidney, reproductive system Discharge from metal refineries and
effects, and increased risk of cancer agricultural chemical factories
Hexachloro- 0.05 Kidney, stomach damage Runoff/leaching form insecticide used on

cyclopentadiene

lumber, gardens, cattle
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Table A-6: Organic Contaminants

Contaminant MCL/mg/L (or | Potential Health Effects Common Sources in Drinking Water
as noted)
Methoxychlor 0.04 Reproductive difficulties Runoff/leaching from insecticide used on
fruits, vegetable, alfalfa, livestock
Oxamyl (Vydate) 0.2 Slight nervous system effects Runoff/leaching from insecticide used on
apples, potatoes, tomatoes
Pentachlorophenol 0.001 Liver and kidney effect, increased risk of | Discharge from wood preserving operations
cancer
Picloram 0.5 Liver damage Herbicide runoff
Polychlorinated 0.0005 Skin, thymus gland, reproductive Runoff from landfills, discharge of waste
biphenyls (PCBs) system, and nervous system effects, chemicals
immune deficiencies, increased risk of
cancer
Simazene 0.004 Blood effects Herbicide runoff
Styrene 0.1 Liver, kidney, circulatory system Discharge from rubber and plastic factories,
damage leaching from landfills
Tetrachloroethylene 0.005 Liver damage and increased risk of Discharge from factories and dry cleaning
cancer
Toluene 1 Liver, kidney, nervous system effects Discharge form petroleum refineries
Toxaphene 0.003 Kidney, lover, thyroid effects, increased | Runoff/leaching from insecticide used on
risk of cancer cattle, cotton
2,4,5-TP (Silvex) 0.05 Liver damage Residue of banned herbicide
1,2,4- 0.07 Adrenal gland changes Discharge from textile finishing factories
Trichlorobenzene
1,1,1-Trichloroethane | 0.2 Liver, nervous system, circulatory Discharge from metal degreasing sites and
system effects other factories
1,1,2-Trichloroethane | 0.005 Kidney, liver, imimune system damage Discharge from industrial chemical factories
Trichloroethylene 0.005 Liver damage and increased risk of Discharge from metal degreasing sites and
cancer other factories
Vinyl chloride 0.002 Increased risk of cancer Leaching from PVC pipe, discharge from
plastics factories
Xylenes (total) 10 Nervous system damage Discharge from petroleum factories,
discharge from chemical factories

1 Treatment technique requirement (limit dosage of polymer treatment chemicals)

Radiologic Contaminants

Radiologic contaminants are regulated to limit exposure to radioactive contaminants in drinking

water (see Table A-7).

These contaminants are both natural and man-made.

Rules were

recently revised to include a new MCL for uranium, and to clarify and modify monitoring

requirements.

Health effects from radionuclide compounds are primarily increased cancer risk from long-term
exposure. If a water supply exceeds the MCLs for radionuclides, the system must either install
treatment or develop alternate water sources. There are a variety of treatment processes used
to reduce radiologic contaminants, including adsorption, ion exchange and reverse osmosis.

Table A-7 - Radiologic Contaminants

Contaminant MCL Potential Health Effects Common Sources in Drinking Water
Gross alpha 15 pCi/L Increased risk of cancer Erosion of natural deposits

Beta and photon | 4 mrem/yr Increased risk of cancer Decay of natural and man-made
emitters® deposits
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Table A-7 - Radiologic Contaminants

Contaminant MCL Potential Health Effects Common Sources in Drinking Water
Combined Radium | 5 pCi/L Increased risk of cancer Erosion of natural deposits
226 & 2283
Uranium 30 ug/L Increased risk of cancer, kidney | Erosion of natural deposits
toxicity

1 Sampling required only if designated by the Department — Gross beta + photon emitters not to exceed 4 millirems per year
2 Measured separately

Secondary Standards

Secondary drinking water regulations are non-mandatory water quality standards that have
been set for 15 contaminants. These standards are not federally enforced for these "secondary
maximum contaminant levels. They are established only as guidelines to assist public water
systems in managing their drinking water for aesthetic considerations, such as taste, color and
odor. Exceeding SMCLs may also result in cosmetic or technical impacts. The SMCLs are not set
based on health effects risk.

Aesthetic Effects: Aesthetic effects include tastes, odors and color. Aluminum, chloride,
copper, foaming agents, iron, manganese, pH, sulfate, threshold odor number, total dissolved
solids and zinc standards all were set, in part, because of taste and odor or color impacts.

Cosmetic Effects: Skin discoloration is a cosmetic effect related to silver ingestion. This effect,
called argyria, does not impair body function. Silver is used as an antibacterial agent in many
home water treatment devices. Tooth discoloration and/or pitting are caused by excess
fluoride exposures during the formative period prior to eruption of the teeth in children. The
secondary standard of 2.0 mg/L is intended as a guideline for an upper boundary level in areas
which have high levels of naturally occurring fluoride. It is not intended as a substitute for the
lower concentrations (0.7 to 1.2 mg/L) which have been recommended for systems which add
fluoride to their water. The level of the SMCL was set based upon a balancing of the beneficial
effects of protection from tooth decay and the undesirable effects of excessive exposures
leading to discoloration.

Technical Effects: Corrosivity, and staining related to corrosion, may affect the aesthetic
quality of water and can have significant economic implications. Other effects of corrosive
water, such as the corrosion of iron and copper, may stain household fixtures, and impart
objectionable metallic taste and red or blue-green color to the water supply. High levels of
copper in chlorinated water can stain hair green. Corrosion of distribution system pipes can
reduce water flow. Mineral deposits can build up on the insides of hot water pipes, boilers, and
heat exchangers, restricting or even blocking water flow. A variety of treatment technologies
are available to treat these secondary contaminants

Table A-8: Secondary Maximum Contaminant Levels

Contaminant Secondary MCL ucgll_ceable Effects above the Secondary Sources in Drinking Water

Aluminum 0.05t0 0.2 mg/L Colored water Naturallor man made
contamination.

Chloride 250 mg/L salty taste Natural or man made
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Table A-8: Secondary Maximum Contaminant Levels

Contaminant Secondary MCL “Nn%tll-ceable Effects above the Secondary Sources in Drinking Water
contamination. Sea water
intrusion
Natural organic matter. Some

Color 15 color units visible tint inorganics such as iron or
manganese.

. . . Natural contaminant.

Copper 1.0 mg/L Metallic taste; blue-green staining Plumbing materials.

Corrosivity Non-corrosive meltallllc taste; corroded pipes/ fixtures Decaying organic matter.

staining

Fluoride 2.0 mg/L Tooth discoloration Naturallor man made
contamination.

Foaming agents | 0.5 mg/L Frothy, cloudy; bitter taste; odor Naturallor man made
contamination.

Rusty color; sediment; metallic taste; reddish | Natural mineral deposits.

Iron 0.3 mg/L -

or orange staining

Manganese 0.05 mglL Black ‘to brown color; black staining; bitter Natural mineral deposits.

metallic taste

Odor 2uTnC])bl\(la r()threshold odor “rotten-egg”, musty or chemical smell Decaying organic matter.

H 65-85 low pH: bitter metallic taste; corrosion Natural mineral or decaying

P e high pH: slippery feel: soda taste; deposits organic matter.

Silver 0.1 mglL skin discoloration; graying of the white part of Naturallor man made

the eye contamination.

Sulfate 250 mg/L salty taste Natural mineral contaminant.

Total Dissolved 500 mall. hardness; deposits; colored water; staining; Natural mineral

Solids (TDS) 9 salty taste contaminants.

Zinc 5mglL Metallic taste Naturallor man made
contamination.

Unregulated Contaminant Monitoring Rule

The purpose of the Unregulated Contaminant Monitoring Rule (UCMR) program is to regularly
have public water systems monitor and collect occurrence data for unregulated contaminants
that are known to be present in drinking water systems. The EPA uses the Contaminant
Candidate List (CCL) as the primary source for selecting contaminants for the UCMR program.
The CCL is a list of contaminants that are not regulated but may need to be regulated in the
future.

The EPA generally divides unregulated contaminant monitoring into three types of monitoring,
or “lists,” as shown in Table A-10. Contaminants for which analytical method technologies are
well established are included in the “Assessment Monitoring” list, the largest in scope of the
three UCMR monitoring lists or tiers. Under UCMR 3 Assessment Monitoring, twenty “List 1”
contaminants will be monitored to assess national occurrence in drinking water; total
chromium will be monitored in conjunction with Assessment Monitoring.

The “Screening Survey” list is the second tier of UCMR and is referred to as “List 2”. List 2
contaminants are those with analytical methods that have generally been more recently
developed and employ technologies that are not as widely used or laboratory capacity may be
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insufficient to conduct the larger scale Assessment Monitoring. Under the UCMR 3 Screening
Survey, seven “List 2” contaminants will be monitored.

The third list is reserved for a selected set of 800 systems that serve fewer than 1,000 retail
customers and that do not disinfect. The third list is referred to as the “Pre-Screen Testing,” or
“List 3.” List 3 contains contaminants with very new or specialized analytical methods. Under
UCMR 3, two viruses and the associated pathogen indicators have been placed on “List 3”.

TABLE A-10
List of Unregulated Contaminant Monitoring Rule 3 Contaminants

List 1, Assessment Monitoring

1,4-dioxane 1,2,3-trichloropropane 1,3-butadiene 1,1-dichloroethane

molybdenum cobalt chloromethane bromochloromethane
bromomethane chlorodifluoromethane vanadium strontium

chromium-6 chlorate Perfluorobutane sulfonic Perfluoronanoic acid (PFNA)a

acid (PFBS)a

Perfluoroheptanoic acid Perfluorooctane sulfonic acid Perfluorohexane sulfonic Perfluorooctanoic acid (PFOA)
(PFHPA)? (PFOS) acid (PFHXS)2

List 2, Screening Survey

17-B-estradiol 17-a-ethynylestradiol (ethinyl estrone 4-androstene-3,17-dione
estradiol)
estriol equilin testosterone

List 3, Pre-Screen Testing

enteroviruses noroviruses

2 Six chemicals included in UCMR 3 that are not part of CCL 3.

Potential Future Drinking Water Regulations

This section summarizes activity, through May 2014, related to potential future drinking water
regulations for the following:

Compounds of Emerging Concern

Contaminant Candidate List 3

Contaminant Group Regulation

Gaseous Chlorine

Chromium VI

e Cryptosporidium Analytical Changes

e Fluoride

e Nitrate

e Perchlorate
e Radon

For each of the items listed above, a brief summary of the proposal is provided along with the
regulatory timeline (if known and as reported in May 2104) and a brief summary of the
potential impacts. This information is also summarized in Table A-11.
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TABLE A-11

Potential Future Drinking Water Regulatory Impacts

Potential Future Drinking

Anticipated Date of

Capital Improvement

Operational Impact

Water Regulation Regulation Project Impact
Compounds of Emerging
Concern 2016-2021 Unknown Unknown
Contaminants on the a
ccL 3 2013 Unknown Unknown
Contaminant Grouping: b . -
VOCs Unknown Minimal Minimal
Cpntamlpant Grouping: Unknown Unknown Unknown
Nitrosamines
Gaseous Chlorine Unknown No Not likely
Chromium VI Unknown Unknown Unknown
Cryptosporidium Analytical 2016 Unknown Unknown
Changes
Fluoride 2015¢ Not likely Minimal
Nitrate Unknown Not likely Minimal
Perchlorate Late 2014 Not likely Minimal
Radon Unknown Not likely Minimal

2 Regulatory determination for at least five contaminants.

b EPA announced intent to regulate carcinogenic VOCs as a group on February 2, 2011, in testimony before the
Senate Environment and Public Works Committee. No schedule announced for proposing standard and finalizing

regulation.

¢ EPA’s schedule for potentially revising the fluoride MCL is not clear at this time. Anticipated regulatory date based

on a decision to revise the MCL in 2011 with four years to propose and finalize the regulation.

d EPA’s announced schedule for proposed revisions to the Lead and Copper Rule is 2013. Anticipated regulatory
date based on 18 months to finalize the regulation after announcement of the proposed revisions.
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Technical Memorandum

Date: May 06, 2021

Project: 20-0025

To: Clark Public Utilities

From: Murraysmith

Re: Water Model Calibration
Background

As part of the Water System Plan, the model will be verified through an update to the calibration
of the model. Calibration is an important step in developing a valid computer model. The goal of
the steady state calibration is to match model and field pressures and flows within a specified level
of confidence. Confidence in the model reduces risk in deficiency and improvement analysis
related to system-wide master planning and localized development impacts.

During the calibration, pipeline friction coefficients can be adjusted within standard ranges based
on pipe age and material until model results match field tests for pressure and fire flow within a
specified tolerance. Additionally, the calibration assists in identifying areas where operational
settings may need adjustment within the model to match the actual system operations. To get a
drop in pressure and “stress” the system, it is preferable to do the flow testing during peak periods,
if feasible.

Testing Locations

The field testing program for the Utility involves pressure and flow measurements. A total of 63
test locations have been identified for calibration testing, as shown in Figure 1. Test locations have
been chosen so that where possible, multiple tests are taken in each pressure zone. Local
conditions are not known, and problems can arise with hydrants and valves or there may not be
adequate drainage for hydrant flow. If field conditions make a test location impossible or
impractical, a new location should be selected that is close to the original location and hydraulically
connected within the same pressure zone. Additional consideration should be given to pipe size
and dead-end piping, so any new locations have properties as similar to the proposed location as
possible. In some pressure zones, small piping may cause pressure drops when flowing hydrants.
If an area has known low pressure issues it is recommended that only a pressure reading is taken.
Any changes in test location should be documented (marked on a map and written in data
collection log) to ensure that test results are accurately represented in the model during the
calibration process.
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Boundary Conditions

In addition to flow and pressure data collected at the hydrants, system boundary conditions are
required to calibrate the model. To accurately represent system conditions during flow testing,
SCADA information for all facilities will be used in the model to represent system conditions during
testing including water levels in reservoirs, booster pump status and flow rates, and valve status
and flow rates (as available). SCADA information should be recorded and provided at time intervals
small enough to show the testing, typically one or five-minute increments. If SCADA is not
available at facilities a person should be at the station to manually record information for facilities
that are anticipated to contribute flow during the testing period.

Testing Process
Equipment

One crew of 2-4 people (if possible, the same people for the duration of testing) with the
appropriate vehicle and equipment will be required to conduct the pressure and flow tests. All
fire flow test equipment should be calibrated before field use. Flowed hydrants make
considerable noise and the two hydrants may not be in direct line of sight of one another, so radios
or phones are a good idea for communicating between the operator at the pressure hydrant and
the operators at the flowed hydrants. A list of field equipment includes:

Equipment List

e 2 manually read pressure gauges

e 2 pitot gauges or pitot diffusers

e Radios/phones for communication between pressure and flow hydrant

e Spray paint for marking pressure and flow hydrants (optional)

e Map of test locations (Provided by Murraysmith)

e Forms to record pressure and flow measurements (Provided by Murraysmith)
e Sand bags for flow tests (as needed)

e Safety equipment including cones for traffic control

e Equipment necessary for accessing and opening all hydrants/valve vaults

Procedure

Flow tests will be conducted using at least two adjacent hydrants. One hydrant is used to measure
pressure and at least one other hydrant is opened to create a pressure drop in the system. The
testing process is as follows:

1. The “pressure hydrant” is tapped and a static pressure is measured and recorded.

2. The flow hydrant is opened and flowed until the pressure at the “pressure hydrant”
stabilizes at a lower level. Typically, it is recommended that enough flow should be going
through the flow hydrant for approximately a 10 psi pressure drop to be realized at the
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“pressure hydrant.” More than one flow hydrant may be required to obtain the 10 psi
pressure drop. If the test is near a facility, the 10 psi may not be realized. If necessary,
select a second flow hydrant near the pressure and first flow hydrants. Flow measurements
will need to be recorded at all flow hydrants. Residual pressure can fluctuate so it is
important to take the reading once it has “settled” which may take a few minutes. If the
pressure reading continues to fluctuate, record a couple of values. The length of time
required to flow the hydrant(s) can vary based on system response time and SCADA data
transmittal increments. It can be up to five minutes and the hydrant should be flowed until
the 10 psi drop in the “pressure hydrant” is experienced and the pressure at the “pressure
hydrant” stabilizes, typically indicating the system has responded to the additional demand
and a response can be captured in SCADA (through tank level, PRV or booster flow).

3. Apitot gauge, with or without a diffuser (based on flow location), will be used at the “flow
hydrant” to measure the discharge pressure (or flow) of the “flowing hydrant” once the
residual pressure is measured at the “pressure hydrant.” If possible, the gauge should be
directly connected to the hydrant, without the use of a hose.

4. The pitot gauge reading at the “flowing hydrant” and the residual pressure measured at
the “pressure hydrant” should be recorded along with the time of the test and other
information on the data collection form.

The pressure measurement from the pitot gauge or pitot diffuser is translated into a flow rate
using a standard formula that is dependent on the hydrant outlet geometry (orifice diameter) and
typical discharge coefficients. The size of the orifice and any non-typical outlet geometry at a flow
hydrant should be measured and noted. If a flow hydrant orifice shows signs of excessive
corrosion or damage, this should also be noted. A form for recording test pressures and notes is
provided at the end of this memo.

To prevent water hammer and potential system damage during field testing, care should be taken
to open and close the hydrants slowly. Another concern when flowing hydrants is ensuring the
flowed water does not cause erosion or flood homes or businesses. Sand bags may be needed to
divert water into storm drains. A diffuser can also be used to divert water to appropriate
drainages. It is advisable for Utility staff to review or visit each proposed flow location prior to field
testing to evaluate the risks of flooding and mark the hydrants involved in testing. If time does
not permit visiting the locations in advance, flow test locations may need to be changed in the
field and any changes should be indicated. It is important to keep the pressure and flow hydrant
adjacent if possible and that both hydrants are in the same pressure zone.
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Model Calibration: Hydrant & Pressure Data Collection

Flow Hydrant Pressure Hydrant

Test Pressure Zone e R Flow Rate (gpm)
Number Test Time Time &P Static Residual
Hydrant ID OR Pressure Hydrant ID . .
(psi) Pressure (psi) Pressure (psi)

1 HAZEL DELL FH-7631 FH-1071
2 HAZEL DELL FH-2510 FH-2284
3 LUDLUM FH-6257 FH-6258
4 S(')I'LEJ;-EX(IZEW STATIC ONLY - FH-6220
5 BOOSTER #6 FH-418 FH-7031
6 HAZEL DELL FH-2260 FH-6732
7 EgoGl\leglé)EsE FH-850 FH-1005
8 HAZEL DELL FH-2358 FH-2359
9 VISTA PRV FH-764 FH-748
10 TITTLE BOOSTER FH-191 FH-211
11 TITTLE FH-2087 FH-6782
12 MEADOW GLADE FH-1631 FH-1628
13 METTLER MANOR FH-7580 FH-7581
14 ME:%%VSVTEEADE STATIC ONLY - FH-1749
15 MEADOW GLADE FH-7201 FH-2739
16 LOCKWOOD FH-6883 FH-6884
17 LA CENTER FH-7720 FH-7719
18 15TH AVE FH-1603 FH-1604
19 UPPER LA CENTER FH-6006 FH-6008
20 LA CENTER FH-1997 FH-7757
21 UPPER LA CENTER FH-6853 FH-6854




Test

Number

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Pressure Zone

LOWER TAYLOR
VALLEY

TAYLOR VALLEY

GABLE AVE

82ND AVE

GRIFFELS

UPPER VALLEY
VIEW

GRIFFELS

GRIFFELS

LOWER EARLY
DAWN

NORDEEN

KELLY

GRIFFELS

COLE WITTER

RIVERBEND

SPRING HILL

ARMSTRONG

DOVE CREEK

DUBLIN

HOCKINSON

BLACKHAWK

Start of End of Test
Test Time Time Hydrant ID

STATIC ONLY

FH-2337

FH-3084

FH-6897

STATIC ONLY

FH-1230

FH-1220

FH-1538

FH-1537

STATIC ONLY

FH-7279

FH-1315

FH-3089

FH-6969

FH-2689

STATIC ONLY

FH-7000

FH-1551

FH-1154

FH-6397

FH-969

Model Calibration: Hydrant & Pressure Data Collection

Flow Hydrant Pressure Hydrant

Fk:)“l; I::s(ffem) Static : Residual .
(psi) Pressure (psi) | Pressure (psi)

- FH-6857
FH-2338
FH-3083
FH-6013
- FH-6896
FH-1353
FH-1221
FH-2873
FH-6396
- FH-6471
FH-7280
FH-2408
FH-7649
FH-6970
FH-7020
- FH-1597
FH-2103
FH-6882
FH-1155
FH-7292

FH-1200




Test

Number

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

Pressure Zone

OSMAN

BERRY

ALVA

ARMSTRONG

SKYLINE

BERLIN

ALPINE HEIGHTS

VERNERSBERG

FINN HILL

BIG EAST

GRIFFELS

147TH ST

ECHO RIDGE

BONANZA

RAWSON UPPER
ROAD

SUMMER HILLS

HOCKINSON
HIGHLAND

SUMMER HILLS 2

SUMMER HILLS 1

RAWSON

HOCKINSON

Start of
Test Time

End of Test

Time

Hydrant ID

FH-1435
FH-570
FH-2259
FH-676
STATIC ONLY
FH-7330
FH-7329
FH-1834
FH-578
FH-2193
FH-1369
STATIC ONLY
FH-1058
FH-943
FH-2970
FH-1713
FH-1717
FH-2046
FH-6925
FH-6931

FH-6745

Flow Rate (gpm)

Model Calibration: Hydrant & Pressure Data Collection

Flow Hydrant Pressure Hydrant

Static Residual

RP H ID
OR Pressure ydrant Pressure (psi) | Pressure (psi)

(psi)

FH-1436

FH-2334

FH-1665

FH-675

= FH-6951

FH-485

FH-2164

FH-1434

FH-6336

FH-2194

FH-1370

- FH-1497

FH-6934

FH-942

FH-2971

FH-1714

FH-1715

FH-2045

FH-6926

FH-6930

FH-6746
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