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STATE OF WASHINGTON

DEPARTMENT OF HEALTH"
SOUTHWEST DRINKING WATER REGIONAL OPERATIONS
PO Box 47823, Qlympia, Washington 98504-7823
TDD Relay 1-800-833-6388

April 23, 2007

Kenneth Douglas

Lake Limerick Water

East 790 Andrews Drive
Shelton, Washington 98584

Subject: Lake Limerick Water System, ID #44150, Mason County, Water System Plan,
- ODW Project #06-0802

Dear Mr. Douglas:

The Water System Plan (WSP) received by the Office of Drinking Water (ODW) on
August 11, 2006, with revisions on February 23, 2007, has been reviewed, and in
accordance with the provisions of WAC 246-290-100 (9), is APPROVED.

Approval of this plan is valid as it relates to current standards outlined in WAC 246-290—revised
March 2003, WAC 246-293-revised September 1997, RCW 70.116, and the requirements of the
Municipal Water Law, and is subject o the qualifications herein. Future revisions in the rules
and statutes may be more stringent and require facility modification or corrective action.

Approval of this update of the WSP is required on or before, April 19, 2013, unless ODW
requests an update or plan amendment pursuant to WAC 246-290-100 (9).

APPROVED NUMBER OF CONNECTIONS

This WSP includes capacity information that demonstrates the physical ability of the water
system to provide water with any water right limitations that might occur during the period for
which-the approval of this WSP is valid.

Based upon the information supplied in this WSP, the water system has sufficient capacity to

~ meet the growth projections for the identified six-year planning period. ODW will reflect this
condition by noting an “unspecified” designation for its approved number of connections on the
Water Facilities Inventory (WFI) form and Operating Permit, This District is approved for 1,250
connections as measured in Equivalent Residential Units (ERUs). The 1,250 connections will
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allow the system to reach full build-out. This analysis is based on an assumed Maximum Daily
Demand (MDD) of 540 gpd (galions per day).

The Lake Limerick Water System is expected to permit additional new service connections in a
manner consistent with the WSP so that the physical capacity and water rights limitations, which
are represented by the approved number of total connections, is not exceeded. New non-
residential connections may need to be evaluated on a case-by-case basis to determine the
relative impact on the capacity limitation,

LOCAL GOVERNMENT CONSISTENCY

Robert Fink, Planning Manager for Mason County, signed the local government consistency
determination on September 6, 2006. This WSP meets local government consistency
requirements for WSP approval pursuant to RCW 90.03.386 and RCW 43.20.

WATER RESOURCES

The Department of Ecology (Ecology) sent a comment letter dated October 2, 2006, stating that
it appeared that Lake Limerick Water System has adequate water rights for full build out.
Therefore, the information presented in the WSP will be considered valid as it applies to this
WP approval.

Because Ecology has jurisdiction with respect to water rights determinations, ODW’s approval
cannot be construed as a guarantee of water rights or legal use of water under the approved WSP.
ODW?’s approval is subject to subsequent determinations by Ecology concerning the water rights
for this system, which may require submiftal of additional planning documents or other
submittals to ODW. Questions concerning water rights or any uncertainties or discrepancies
concerning water rights issues should be directed to Ecology.

SERVICE AREA AND DUTY TO SERVE

Pursuant to RCW 90.03.386 (2), the service area identified in the WSP (as denoted in the
enclosed service area map) may now represent an expanded “place of use” for the water system’s
water right. Changes in service area should be made through 4 WSP amendment.

Lake Limerick Water System has a duty to provide new water service within its retail service
area, This WSP has incorporated information that identifies the procedures and processes put
into place to ensure that the water system can provide timely and reasonable retail water service.

CONSTRUCTION WAIVERS

Standard Construction Specifications for distribution main extensions were approved in this
WSP. With this approval and consistent with WAC 246-290-125 (2), Lake Limerick Water
System may proceed w1th the installation of distribution main extensions PROVIDED that the
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system completes and maintains the enclosed construction completion report form in accordance
with WAC 246-290-125 (2) and WAC 246-290-120 (5) and makes it available for review upon
request by ODW.,

WATERSHED PLANNING

The Lake Limerick Water System is in the Kennedy-Goldsborough Watershed - WRIA 14.
Please contact Phil Wiatrak of Ecology at (360) 407-6652 for more information on activities in
the watershed. ODW encourages the Lake Limerick Water System to be involved in this

process.

Thank you for your cooperation. Mason County is being notified of the terms and requirements
of this approval and determination of the approved number of connections.

If you have any questions, please contact Regional Planner Karen Klocke at (360) 236-3031 or
‘Regional Engineer Frank Meriwether at {(360) 236-3036.

KAREN KLOCKE FRANK MERIWETHER, P.E.
Office of Drinking Water Regional Planner Office of Drinking Water Regional Engineer
Enclosures

~ce:  John Segerson, SEMCON, Inc.

Mason County Health Department

Mason County Planning Department

Deb Hunemuller, Department of Ecology SWRO
Brad Brooks, ODW

Cheri Paine, ODW

Bonnie Waybright, ODW
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ac-ft

avg
BAT
CCCp
CCCS
cu-fit
DOH
ERU
EPA
ft
ft/s
gpd

gry
10C

Kgal
MCL

Mgal
mo
ODW
PHD

SEPA
SOC
SRL
/Sys
VOC
WAC

Acronyms and Abbreviations Used

acre-feet, 1 ac-ft = 326,000 gallons
average daily demand in gpd per ERU
average

backflow assembly tester

- Cross Conriection Control Prograrm

cross connection control speciatist

cubic foot or feet, 1 cu-ft = 7.48 gallons
Department of Health

Equivalent Residential Unit

Environmental Protection Agency

foot or feet

foot or feet per second

gallon(s) per day

gallon(s) per minute

gallon(s) per year

Inorganic chemicals

1,000 gallons

Maximum contaminant level, as defined by WAC 246-290
Maximum daily demand in gpd per ERU
1,000,000 gallons

Month

Office of Drinking Water

Peak hourly demand for the system, converted to average
gpm

State Environmental Policy Act

Synthetic organic chemicals

State reporting level, as defined by WAC 246-290
For the entire system

Volatile organic chemicals

Washington Administrative Code

Water facilities inventory form

Water resource inventory area

Year
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I. Introduction & Description of Water System

A. Inwoduction & Executive Summary

1. Intrqduction

The Lake Limerick water system is located on the shores of Lake Limerick,

. northeast of Shelton, in Mason County, It is in Township 21N, Range 3W of
the Public Lands Survey System. The water system's Department of Health
LD. number is 44150 T,

This water system plan has been prepared in accordance with WAC 246-290-
100, and with the guidelines of the Department of Health, Office of Drinking
Water and the Department of Ecology. It isintended as an update to the
community’s existing water system plan, which was approved by the
Department of Health on October 19, 1998. The purpose of this document
is to evaluate the water system's current and forecasted needs through the
year 2012, and to develop a plan based on meeting those needs.

2. Executive Summary

The Lake leenck water utility has been proactive in its planning and plan
mlplementatmn since formation. This water system plan updates the
previous (1998) water system plan, and consolidates the utility’s own
planning with the requirements of the state Board of Health and Office of
Drinking Water. Water system plan elements as required by Chapter 246-
290 WAC and the Municipal Water Supply Efficiency Requirements Act of
2003 (Municipal Water Law) are included. Prior to approval by the
Department of Health, the plan will be reviewed by the Department of
Ecology and Mason County. Below is a brief review of the plan content,

The plan presents a review of other plans, including the previous plan, the
Mason County Comprehensive Plan, and the Kennedy-Goldsboro watershed
plan. It also provides a discussion of the impact of the Municipal Water Law
on the utility’s water use policies, coordination with resource agencies, and
public involvement. The utility’s retail service area is described. This is the
same service area identified in the 1998 plan so any service growth is of the
“in-fill” type.

The plan presents an analysis of castomer growth and projected water
demand. Since the service area is fixed, lots are a matter of record, and the
community is nearing the maximum of developed lots, the rate of growth of
customer census is declining. The plan projects a maximum of 1,250 units,
water demand is 270 gallons per unit per day average, and 540 gallons per
unit per day maximum. A total of 123.2 million gallons per year (378 acre-
feet) of water will be needed on average at the maximum build-out.

Lake Limerick Water System Plan - 2006 ~ Rev A.l Page 1-1



An analysis of the system water quality shows that the utility is in
compliance with monitoring and contaminant limits. Inorganic and organic
regulated contaminants have been tested for concentration in the sources of
water supply. The distribution system has been routinely tested for the
presence of coliform bacteria. The occurrence of corrosion byproducts in
household plumbing was evaluated, and the utility did not exceed action
levels. Overall water guality information is provided to customers each year
in a “consumer confidence report.”

The physical capacity of the systein was assessed, and the system was found
1o be capable of required domestic flows. The distribution network, which
surrounds the lake, does not have fire flow capability, and the Water
Committee has determined that fire flow will not be included as a design
criterion for pipeline installation or replacement. There is a six-inch trunk
line that circumsecribes about two thirds of the lake and provides good flow
to all subordinate lines. A section of the six-inch trunk, along Mason Lake
Road, has been out of service due to leaking joints, but as of the completion
of this plan this section has been repaired.

The system has seven wells at six sites. The most recent of these is Well 6,
which is now in service with 200-gpm capacity. This well pump, using a
variable frequency drive pump motor with a low-level slowdown, is set to
deliver a constant 200 gpm to a 160,000 gallon tank. The tank is provided
with a variable frequency drive booster pumping system, and delivers
nominally 200 gpm at 70psi.

Water rights for the wells are adequate for current and projected needs.
However, one of the largest wells in the system, Well 3B, was constructed
and commissioned without obtaining a water right. There is a pending
application for water rights to correct this error, but there is no known
schedule to process this application. Well 3B is important because of its
production, and because it has high reliability, including auxiliary power.
Storage and booster pumping are sufficient as part of the overall capacity
analysis. Storage requirement is the limiting factor for capacity of the
system. The number of ERUs that can be supported is 1,253, which is
enough to meet the needs anticipated at buildout. If greater needs are
somehow anticipated, the utility should look at increasing the actual volume
of storage.

A conservation program is proposed with goals of reducing annual domestic
demand per customer by 20%, and peak demand per customer by 15%. The
utility has set a goal of reducing unaccounted for water to 5% of production.
Based in part on “best estimates,” this goal has already been met. Water
audits, meter calibration, and continued leak detection are now included in
the program and should help to validate the numbers.

Lake Limerick Water System Plan - 2006 Page 1-2



B.

The Lake Limerick water system has a robust operations and maintenance
program. Certifications of Water Distribution Manager and Cross
Connection Control Specialist are maintained. A general program of hazard
mitigation and emergency response has been provided in the water system
plan. For security reasons, this program is non-specific to any particular
asset of the system. It is recommended that the manager begin developing a
specific mitigation and contingency plan, and conduct procedure reviews

_with operating and maintenance staff.

The water system plan includes a Cross Connecnon Control Program {CCCP)
The utility has decided to assume jurisdiction and responsibility for back
flow assemblies where they are installed. A schedule of program
development, risk assessment, and testing and record keeping is proposed.
The program calls for a survey and inspection of potential backflow
conditions, and for all potentially hazardous sites to be isolated. The
program assumes that up to 600 premises will require isolation by a
backflow control assembly. The overall schedule for implementation is
about 20 months

Design and construction standards for water facilities are to be adopted with
the water system plan. Standard details are also included for most fittings
and components to be installed with water mains, By submitting these
spec1f1cat10ns and drawings for approval the Lake Limerick Water System
requests- exceptlon to project approval under WAC 246 290-125.

And ﬁna]ly, the plan includes a system improvement program and a
financial program. The system improvement program does not, within this
plan’s outlook period, anticipate or propose major capital construction.
Rather, the addition of backflow assemblies is coupled with meter
calibration and water main renewal and replacement in a program of fixed
asset maintenance. The water system is in good financial condition at
current rates of $17 per unit per month (metered, $5 unmetered) and 52 per
thousand gallons over 12,000 gallons.! Reserves are forecast to accumulate,
primarily from depreciation expense, to be in hand when replacements of
capital assets are required.

Ownership and Mapagement

The water system is owned and operated by Lake Limerick Country Club, which
was incorporated as a non-profit maintenance corporation chartered to care for
public amenities in the development. The corporation's owner number is
003162.

! Budgeted rates of $20 per unit per month for metered and $8 for unmetered will take
effect October 1, 2006.
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C.  System History and Background

The original development established 1,397 residential lots and a 9-hole golf
course. With some: consolidation of lots, it is estimated that the water system
serving the development will have 1,250 connections at maximum build out.
The golf course is irrigated with water pumped from the lake, under separate
surface water rights. The club Board of Directors has decided as a matter of
policy that it does not support fire flow in the distribution system.

D. Related Plans

1. Lake Limerick’s 1998 WSP & Amendments

The Lake Limerick Water System is operating under the system’s current
water system plan (DOH submittal #96-0804), which was developed by
SEMCON, Inc., of Olympia, WA and approved by the Department of Health on
October 19, 1998. This plan was amended by a “Request for increased
Connection Approval” (DOH submittal #01-0609), which was approved
August 29, 2001. This allowed the system to provide water for 1,250 ERUs.
The request included a capacity analysis and hydraulic analysis. The
complete report is attached as Appendix A,

“Source Approval and Engineering Report for Well 6, Source and Storage
Facilities” (DOH submittal #02-1104) was approved by the Department of
Health on December 23, 2002. The 1998 water system plan was further
amended by a “State Revolwng Fund Amendment”, (ODW Project #04-0132)
approved on Aprﬂ 21, 2004 and again by “Well 6 Pacﬂmes Construction and
Commissioning” (ODW Project #04-0161), which was approved June 16,
2004.

The following programs were detailed in and approved with the 1998 water
system plan:

Wellhead Protection Program
Conservation Program
Cross Connection Conirol Program

2. Policies of Lake Limerick Water Utilities

The utility is governed by Articles of Incorporation, By-Laws of the
Corporation, By-Laws of the water system, and Resolution 98-01, which
adopted the 1998 water system plan. See the previous water system plan
for a discussion of these policies.
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3. Mason County Comprehensive Plan

Mason County’s comprehensive code was most recently updated in 2004.
The complete Mason County Comprehensive Plan can be downloaded from
the internet at: hitp://www.co.mason.wa.us/code/comp._plan/index.php
Some of the key sections of the code that apply to Lake Limerick are:

WO0-102 Conservation and efficiency strategies should be
' developed and implemented County-wide to provide the
most efficient use of all water resources.

WQ-110 Uses such as landfills, junk yards, salvage yards, auto
wrecking yards, businesses that use hazardous
substances or generate hazardous waste in their
operation, solid waste disposal facilities, or other uses
and activities determined by the Directors of the Mason
County Department of Community Development and
the Mason County Health Department that are likely to
pose a threat to groundwater should be regulated via

permit.

UT-101 Services and utilities should be supplied as well and as
economically as possible (1970 Mason County Comprehensive
Plan).

UT-108 Mason County should coordinate land use planning with

the utility providers' planning.

UT-115 Mason County should facilitate and encourage the
conservation of resources to delay the need for
additional facilities for energy and water resources and
achieve improved air quality.

4, Mason County Code

The electronic version of the Mason County Code is current through
Ordinance 60-04, passed July 12, 2004, and Resolution 64-04, passed July
20, 2004, and is available via the internet at: .

httn://www.co.mason.wa.us/code/commissioners

Title 13 of the county code deals with utilities. The following are relevant
excerpts from Title 13;

13.08.010 Adopted.
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The current edition of the American Public Works Association "Standard
Specifications for Municipal Public Works Construction,” or any subsequent
edition, is adopted as part of the county standard specifications for public
works construction. (Res. 980 (part), 1979).

13.08.020 Utilization.

The county public works director/county engineer is authorized and
directed to utilize these standard specifications, with such amendments,
‘modifications and special provisions-as may be required to-adapt to-special--
conditions, in the preparation of contracts for construction in the county.
(Res. 980 (part), 1980).

5. Watershed Management Act (RCW 90.82) of 1998

The Lake Limerick water system is in the Kennedy-Goldsborough water
resource inventory area, which has been designated as WRIA-14, and as such
will be subject to the Kennedy~(}oldsborough management plan, when it is
published and approved. The plan due date is the fourth guarter of 2005.
The lead agency for the Kennedy—Goldsborough Watershed Planning is
Mason County Department of Community Development. More information
ig available on the internet at http://www.ecv.wa.gov/watershed/14 . html
The Lake Limerick Water System receives updates and notice regarding the
management plan via email, and chairman of the water system committee
attends some of the management planning meetings.

6. The Department Qf.'Health

The water system is required to comply with Chapter 246-290 WAC! In WAC
246-290-200, this code states that:

".. purveyors of new or expanding water systems shall consider and use, as
appropriate, the following design factors:

(a) Historical water use;

(b) Community versus recreational uses of the water;
(c) Local conditions and/or regulations;

(d} Communiiy expectations;

(e) Public Water System Coordination Act considerations, where
appropriate;

(f) Provisions for systems and component reliability in accordance with
WAC 246-290-420;

L *Group A Public Water Systems, Chapter 246-290 WAC”, (DOH #331-010), published by
Washington State Department of Health, July 2003
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(g) Wind pressuvres, seismic visk, snow loads, and flooding;

(h) Other risks from potential disasters, as feasible; and

(i) Other information as required by the department.”
WAC 246-290-230 states that:

"New public water systems or additions to existing systems shall be designed
with the capacity to deliver the design PHD quantity of water at 30 psi (210
kPa) under PHD flow conditions measured at all existing and proposed service
water meters or along property lines adjacent to mains if no meter exists, and
under the condition where all equalizing storage has been depleted.”

WAC 246-290-420 states that:

"All public water systems shall provide an adequate quantity and quality of
water in a reliable manner at all times consistent with the requirements of
this chapter."

7. Call-Before-You-Dig Law

The Revised Code of Washington Title 19 Business Regulations, Chapter
19.122, requires that:

1. Before commencing any excavation, exciuding agriculture tilling less
than twelve inches in depth, the excavator shall provide notice of the
scheduled commencement of excavation to all owners of underground
facilities through a one-number locator service.

2. All owners of the underground facilities within a one-number locator
service area shall subscribe to the service.

The “Northwest One-Call Subsurface Warning System” is the only entity that
covers service areas within Washington.

General Requirements:

« Complete a Subscription Agreement to the Master Agreement
for the Northwest One Call Subsurface Warning system (Contact
1-503-232-1987).

« Designate a call location and/or contact person for the Utilities
Underground Locator Center (UULC) to reach when they get a
locate request.

+ Complete the Member Utility Information Form.

« Provide a map showing the service area boundaries and keep it
updated with any service area changes.

¢ Mark the underground utilities located near the excavation area
within a two-business-day timeframe. Use the standard color
codes of blue for potable water, green for sewers and drain
lines, and purple for irrigation/reclaimed water lines.
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It is recommended that all future easement agreements include a section
requiring the owners of the property to contact the utility when any digging
is to occur near or within the easement.

8. Safe Drinking Water Act

WAC 246-290 is "intended to conform with Public Law 93-523, the Federal
Safe Drinking Water Act of 1974, and Public Law 99-339, the Safe Drinking
Water Act Amendments of 1986, and certain provisions of Public Law 104-
182, the Safe Drinking Water Act Amendments of 1996." Conforming to
WAC 246-290 should satisty the Safe Drinking Water Act.

9, . Municipal Water Supply Efficiency Requirements Act of 2003

The Washington Legislature of 2003 enacted SHB 1338, which modified the
state’s water code to establish new requirements for planning by drinking
water purveyors. These requirements are codified in the Municipal Water
Supply - Efficiency Requirements Act of 2003. A copy of the municipal
water law general checklist, along with atfachments required by this law for
approval of a water system plan for a system of this size are included in
Appendix B.

This Plan addresses the provisions of the Act as follows:

a. Joint Plan Review with Ecology

Lake Limerick has included Ecology in the distribution for review of this
Water System Plan. A water rights assessment is included in Section
IM1.B.3. Based on the water rights assessment, the water demand forecast,
and the conservation program, it is expected that the Lake Limerick
Water System will meet its future requirements with existing water rights.

b. Conservation Requirements

The Conservation Planning Requirements are enforced under several
authorities, primarily RCW 90.03.005, RCW 90.44.110, and RCW
90.54.180. Approval of a Conservation Plan is required for obtaining a
water right, and for approval of any water system plan. The Conservation
Plan includes three elements: Data Collection, Demand Forecast, and a
Conservation Program. This last element includes setting conservation
objectives, evaluating effectiveness, and selecting program activities.
Selected activities must be monitored to determine actual performance.
See Section IV.A.

¢. Local Government Consistency

This Water System Plan was reviewed and approved by the Mason County
planning department to ensure that it is consistent with local plans,
regulations and policies. The signed local government consistency
statement checklist is included in Appendix B as part of the required
attachments.
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d. Reclaimed Water

All lots in the Lake Limerick Community are required to have satisfactory
on-site sanitary waste treatment. There is no public sewer or septic tank
pumping provision. No opportunity to utilize reclaimed water exists.

e. SEPA

The environmental checklist defined in WAC 197-11-960 has been filled

- e -0Ut-for_this water system plan and is provided in Appendix B. Itis
believed that this water system plan will have little impact on the
environment. Some of the projects recommended in this plan may
reguire separate determination of significance under SEPA.

- {. Public Process

The Water System is required to follow WAC 246-290-100(8), which states
"... the purveyor shall hold an informational meeting for system
consumers prior to departmental approval of a ... water system plan
update. The purveyor shall notify consumers in a way that is appropriate
to the size of the system." Prior to submittal to the Department of Health
for final approval, this water system plan will be presented at a public
informational meeting. A letter describing the meeting, attendance, and
response to issues raised will be attached for Department of Health
Office of Drinking Water approval.

E.  Service Area and Characteristics

Figure I-1 shows the Lake Limerick service area. The service area is zoned for

rural residential.! With few exceptions, the properties are developed for single-
family residences.

F. Service Area Policies

The system currently has approval from the Department of Health for 1,250
single-family residences, or equivalent. Some connections are presently not
bheing utilized. Property owners wishing to develop their property are charged a
$1,000 hookup fee and receive a certificate of water availability from the water
systern.

' Confirmed by telephone conservations with Mason County’s permit assistance center.
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II. Basic Planning Data

A. Historical and Carrent Number of Service Connections as ERUs!

The original development had 1,397 lots and a 9-hole golf course, which is
irrigated separately with water from the lake. The public water system
currently has 1103 active connections. A growth curve has been constructed
for the system based on historical data. That curve is shown below in Figure
I-1.

Figure II-1: Historical Number of ERUs
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! ERU = eguivalent residential use, a unit representing the characteristic average water use
of a single-family residence.
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B. Historical and Cuirent Water Use Data Reporting

Table II-1 shows the historical annual production by the Lake Limerick sources
from 1999 through 2005, along with the average daily demand (ADD) per ERU
for each year. The average of yearly values of ADD in the test period is 214
gpd/ERU. In the most recent plan amendment! an ADD of 270 gpd/ERU was
used. This value will also be used for this water system plan as it is reasonably
close to historical, measured values, and is “conservative” by about 26%. Figure
[I-2 below shows monthly average demand per ERU for the test period. The
highest monthly average in the test period was in July of 2002. During that
month, the daily average demand was 425.gpd/ERU.

Table II-1: Historical Annual Production and ADD

1999 999 97.9 268
2000 1,034 85.4 184
2001 1,063 71.3 187
2002 1,076 73.4 201
2003 1,087 80.1 220
2004 1,098 88.2 220
2005 1,103 74.9 186

Average: 214

1 “Request for increased Connection Approval” (DOH submittal #01-0609), which was
approved August 29, 2001. See Appendix A.
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Figure II-2: Monthly Average Daily Demand
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Maximum daily demand (MDD) may be calculated using Equation 5-2 of the
Water System Design Manual.! This vields a value of 540 gpd/ERU, which
appears to be consistent with the measured daily averages for the peak month
of July 2002. On the basis of the comparisons above, the characteristic
demands of the customers of the Lake Limerick Water System for planning
purposes are:

ADD: 270 gpd/ERU
MDD: 540 gpd/ERU

! “Water Syster Design Manual” (DOH # 331-123), published by the Washington State
Department of Health, August 2001, pg 5-4.
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C. Current and Future Land Use

The current land use within the service area is mostly residential. There is a 9-
hole golf course within the service area, a pro shop with food service, and a
clubhouse with restaurant and lounge. There are no anticipated changes in the
current land uses.

D, Futu.re Number of Connecnons and ERUs

The number of ERUs. has been forecasted based on hlstorlcal growth Dueto

the fact that some lots are or will be combined, and some lots may not be
improved because of unfavorable site conditions, the estimated total build out
is 1,250 residential units. The system currently has Department of Health's
approval for 1,250 connections. Thus, the growth curve has been limited to
1,250 ERUs. Figure II-3 shows the forecasted number of ERUs. Table I-2
presents this data numerically.

Figure II-3: Forecasted Number of ERUs
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! 1098 Water System Plan, pg 15
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Table 0-2: Forecasted Number of ERUs

‘- Year | No,ERUs | No.ERUs
2006 1,116 1,219
2007 1,133 1,225
2008 1,144 1,231
2009 1,151 1,236
2010 1,162 1,241
2011 1,173 1,245
2012 1,182 1,245
2013 1,191 1,246
2014 1,200 1,248
2015 1,205 1,249
2016 1,213 1,250

E. Future Water Use

The forecasted demand for the system was calculated based on the forecasted
number of ERUs, an ADD of 270 gallons per day per ERU, and an MDD of 540
gallons per day per ERU. The forecasted demands are presented in Table 1I-3,
Without conservation, the water system is forecasted to need a total of 123.2
million gallons of water per year at maximum buildout. This equates to 378

acre-feet per year.

Table II-3: Current and Forecasted Water Usage

| Aunual System Demand

Current 595,620 108.7 334
2012 638,280 116.5 357
2016 650,700 119.5 367

Maximum
Build-out 1,250 675,000 123.2 378
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[II. System Analysis

A.  Water Quality Analysis

The results of water guality analyses performed in the past are presented
below. Future water quality monitoring schedules and procedures are
discussed in Section VLD.

1. Asbestos

The distribution system was last tested for asbestos prior to 1999. The
levels of asbestos in the water were below detection.

2. Bacteriolqgjcal Testing

The system tests two samples from the distribution system for coliform
bacteria each month. In the last five years, there have been four coliform
violations. These were on August 8, 2003, November 4, 2003, March 9, 2005,
and July 11, 2005. In each case, multiple repeat samples were taken. No
coliform was found in any of the repeat samples.

At least two of the samples (November 4, 2003 and July 11, 2005) were
taken from the hose bib on 1ot 476 in Division 3. Because of plastic
-cotmponents.of this particular bib, the bib cannot be sterilized with heat. It
is bélieved that-the coliform in these two samples came from the bib itself,
As part of thenew collform monitoring plan, (see. Section VI.D.2.a) the
system will. be msta]hng sample stations tohelp ellmmate sample
contanunatmn from hose bibs.

3. Inorgamc(jhemlcals (I0Cs) and ‘thlsical Characteristics

Samples from Wells 1, 2, 3A, 38, 4, &5 taken on February 16, 2000, and a
sample from Well 3B taken on February 11, 2003 were tested for inorganic
chemicals and physical characteristics. The quantity of the detectable
analytes and physical characteristics of the samples is presented in Table
IH-1.

The MCL for manganese was exceeded in Well 2 -on February 16, 2000. The
trigger level for turbidity was exceeded in Well 5 on the same day.

The SRL for nitrates, total nitrates and nitrites, iron, silver, zinc, sodium,
hardness, conductivity, and turbidity in one or more of the system’s wells
was exceeded in the recent tests. See Table II-1 for the exact results. See
Section IIL.A.4 for more information regarding nitrate testing.
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Table Il-1: Summary of Detectable I0C's at Sources

EPA-Regulated
Fluoride 2/16/00 Well 1 0.07 mg/L -

! " Well 2 0.09 mg/L -

" ! Well 3A 0.10 mg/L -

" " Well 3B 0.08 mg/L -

" " Well 4 0.08 mg/L -

! " Well 5 0.09 mg/L -
Nitrite 2/16/00 Well 1 0.003 mg/L -
Nitrate 2/16/00 Well 1 (.64 mg/L SRL

" " Well 2 0.43 mg/L -

" " Well 3A 0.56 mg/L SRL

N " Well 3B 0.53 mg/L SRIL

" " Well 4 0.45 mg/L -

! " Well 5 0.59 mg/L SRI.
Tot. Nitrate/Nitrites 2/16/00 Well 1 0.64 mg/L SRL
! " Well 2 (.43 mg/L -

" " Well 3A 0.56 mg/L SRL

" " Well 3B 0.53 mg/L SRL

" " Well 4 0.45 mg/L -

; " Well 5 0.59 mg/L SRL

(Continued on the next page)
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(Table IlI-1: Summary of Detectable 10C's at Sources Continued)

EPA-Regulated (Secondary)
Iron 2/16/00 Well 2 0.11 mg/L SRL
; " Well 5 0.29 mg/L SRL
Manganese 2/16/00 Well 2 0.07 mg/L MCL
Silver 2/16/00 | Well 3A 0.02 mg/L SRL
Chloride 2/11/03 Well 3B 3 mg/L
Sulfate 2/16/00 Well 1 0.98 mg/L
" " Well 2 0.95 mg/L -
" " Well 3A 0.94 mg/L -
" " Well 3B 0.94 mg/L -
" " Well 4 1.03 mg/L -
" " Well 5 1.21 mg/L -
" 2/11/03 | Well 3B 1 mg/L -
Zinc 2/16/00 Well 5 0.22 mg/L SRL
FPA-Regulated Characteristics (Secondary)
Sodium 2/16/00 Well 1 3.83 mg/L -
" Well 2 3.77 mg/L. -
! Well 3A 4.16 mg/L -
" " Well 3B 2.95 mg/L -
! " Well 4 3.57 mg/l. -
" " Well 5 3.82 mg/L -
" 2/11/03 | Well 3B 6 mg/L SRL

{Contitied on the next page)
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(Table HI-1: Summary of Detectable I0C's at Sources Continued)

Hardness 2/16/00 Well 1 32.2 mg/L SRL
" " Well 2 20.0 mg/L SRL
" " Well 3A 15.9 mg/L SRL
" " Well 3B 20.0 mg/L SRL
! Well 4 40.3 mg/L -
" " Well 5 20.0 mg/1. SRL
" 2/11/03 |  Well 38 58 mg/L SRL
Conductivity 2/16/00 Well 1 111 pemhos/cm SRL
" " Well 2 108 pumhos/cm SRL
Well 3A 131 zmhos/cm SRL
" Well 3B 86 pumhos/cm. SRL
" n Well 4 100 pamhos/cm SRL
" " Well 5 103 pmhos/cm SRL
Turbidity 2/16/00 Well 1 0.33 NTU SRI.
" " Well 2 0.72 NTU SRL
" " Well 3A 0.40 NTU SRL
" ! Well 3B 0.87 NTU SRL
" Well 4 0.55 NTU SRL
" " Well 5 2.55 NTU Action Trigger
" 2/11/03 | Well 3B 04 NTU SRL
Color 2/16/00 Well 2 1 color units -
! Well 5 2 color units -

(Continued on the next page)
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(Table 1II-1: Summary of Detectable I0C's at Sources Continued)

2/16/00

" " Well 2 100 mg/L

" " Well 3A 96 mg/L

" " Well 3B 65 mg/L

" " Well 4 72 mg/L -
" Well 5 76 mg/L -

4, Lead/Copper

The system has routinely tested for lead and copper in the distribution
system. Although the system has detected some lead and copper, it has
been below the action level of the Lead/copper Rule, and no treatment is

required.

5. Nitrates

In addition to the nitrate testing done as part of the complete IOC testing,
the samples from Wells 1, 2, 3A, 3B, 4, & 5 were tested for nitrates on
February 26, 2001, july 2, 2002, and December 4, 2004. The quantities
detected in these samples are shown in Table III-2. By examining the data
from Table ITI-1 and Table HI-2, it can be seen that the nitrate levels in all
five wells tested has been steadily declining. For example, for Well 2, the
levels 0.43 mg/L on February 16, 2000, 0.30 mg/L on February 26, 2001, and

below the detection level on December 4, 2004.

It should be noted that the detection level of the tests performed on the
samples taken on July 2, 2002 was 1.0 mg/L. Thus the tests on these
samples were not sensitive enough to be useful in determining whether the
nitrates were increasing or decreasing. The detection level for the December

4, 2004 test was 0.02 mg/L.
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Table III-2: Summary of Detectable Nitrates at Sources

_- Standard
, Analyies . Daie Source | Result Exceeded.
Nitrates 2/26/01 Well 1 0.39 mg/1. -
8 " Well 2 0.30 mg/L
" " Well 3A 0.32 mg/L
" " Well 3B 0.31 mg/L
" " Well 4 0.33 mg/L
b ! Well 5 0.29 mg/L -
" 12/04/04 Well 1 0.30 mg/L

6. Radionuclides

Samples taken from Wells 1, 2, 3A, 3B, 4 & 5 taken on December 14, 1998
and on June 24, 2003. The samples taken in 1998 were tested for both gross
alpha and gross beta particles. The samples taken in 2003 were tested for
gross alpha particles only. Neither alpha nor beta particles were detected in
any of the samples.

7. Disinfectant Byproducts

The water system does not treat its water, therefore no byproduct testing
has been done.

8. VOCs

A combined sample was taken from Wells 34, 3B & 5 on March 27, 2001. A
combined sample was taken from Wells 1, 2 & 4 on March 29, 2001.
Individual samples were taken from Wells 2, 3A & 4 on March 26, 2003. Also,
individual samples were taken from Wells 1, 3, & 5 on December 7, 2004.
Each of these samples were tested for VOCs using EPA test method 524.2,
No VOCs were detected in any of the samples.

9. SOCs

On February 16, 2000 a combined sample was taken from Wells 3A, 3B & 5.
The sample was tested for SOCs using EPA test method 525.2. Individual
samples were taken from the same wells on the same day and tested for
SOCs using EPA test method 531.1. On July 25, 2000, two combined
samples were taken from Wells 1, 2 and 4. One sample was tested using EPA
method 525.2 and the other sample was tested using FPA test method 515.1.
Individual samples were also taken from those three wells on the same day.
The individual samples were tested using EPA test method 531.1. No SOCs
were detected in any of the samples.

Lake Limerick Water System Plan - 2006 Page TII-6



B. System Inventory, Description and Analysis

1. Svstem Qverview

Lake Limerick water system consists of a distribution system and six well
sites. See Figure III-1 for a map showing a layout of the water system.
Storage tanks, booster pumps, and backup generators are located at some of
these sites. Table IlI-3 identifies the system components at each well site,

Table MI-3; Summary of Well Sites

" Wells © - Pumps | Pe

1 Well 1 Booster 1

2 Well 2 None Generator 2!
Wells 3A & Boosters 3A

3 3B % 3B Generator 3

4 Well 4 Booster 4 None

5 Well 5 None None

Booster 6A
6 Well 6 & 6B Generator 6

‘Generator 2 is not currently hooked up, but can be hooked up in a matter of hours if
needed.
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2. Sources

Lake Limerick has seven wells at six sites. The current WFI, WFI update
form, well log and pump curve for each well are provided in Appendix C.
Table II-4 presents the wellhead elevation of each well, the well pump
discharge point, and how the pumps are controlled. For the pumps that
discharge directly into the distribution system, the low pressure set points
are set to turn the pumps on when the hydraulic grade of the distribution
system drops to 617’ at the pump. The high pressure set points for these
pumps are set to turn the pumps off when the hydraulic grade reaches 644,

Table 1I-4: Well Elevations and Controls

, ontrotied by: -
Water Level in Tank
1 & Timer
5 268 Distribution Pressure in
System Distribution System
3A & 3B 390 Tank 3 Water Lev3e1 in Tank
Pressure in
4 280 Tank 4 Distribution System
& Timer
= 320 Distribution Pressure in
System Distribution System
6 300 Tank 6 Water Le\%el in Tank

3. Water Rights and Pumping Capacities

Table IlI-5 summarizes the water rights and pumping capacities of each well.
A copy of the available water rights certificates can be found in Appendix D.
As discussed in the 1998 water system plan, there are no water rights for
Well 3B. An application for permit for Well 3B as an additional point of
withdrawal from Well 3A was filed before 1998, and is still pending.
Meanwhile, Well 6, with very good quality was placed into service in 2005.

The total pumping capacity of all seven wells is 1,000 gallons per minute.
Without Well 3B, the total pumping capacity of the system is 810 galions per
minute. With Well 6 recently being put into service, the water system is not
planning to operate Well 2 except for routine flushing and maintenance, and
emergency backup.
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The system’s current annual water rights allow for the withdrawal of 606
acre-feet of water. At maximum buildout, the system is forecasted to

reqguire 387 acre-feet per year. Therefore, the system has sufficient annual

water rights.

Table III-5: Summary of Water Rights and Pumping Capacities

_ Well | Number | Date | (gpm) [act/ym)| Factor’ (gpm)
Well 1 5566 04/19/66 100 117 72.5 45
Well 2 5887 06/30/67 200 166 5.0 200

Well 3A 5888 06/30/67 100 84 52:1 100
Well 3B - . 0 0 - 190
Well 4 7012 11/19/68 100 79 49.0 79
Well 5 | G2-27215C |11/17/87 190 152 49.6 190
Well 6 | G2-27443C | 10/26/88 200 160 490.6 200

Total| 890 606 - 1000

4, Treatment
Lake Limerick does not treat its water.

-

5. Storage

Lake Limerick has four storage tanks. Table III-6 gives the dimensions and
storage volume of the tanks. The system has a total of approximately
634,500 gallons of storage. A capacity analysis of the system at maximum
build out provided in Appendix E shows that the system has sufficient
storage to meet future needs.

! Qi is defined as instantaneous withdrawal allowed by the water rights.
2 Qais defined as the annual withdrawal allowed by the water rights.

? Service factor is the percent of time during the year the source must be run at Qi to use
up its entire allowable annual withdrawal (Qa).

“ The annual water rights for Well 5 is supplemental to previous water rights and
therefore not included in the total annual water rights.
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Table mn-6: Summary of Storage Volumes

RPN |- Total Usable Operatlonal
BT R AHe:ght Dlameter Storage Storagct::1 Storage
. Name | (9" 1 (f9- | (Kgal) | (Kga) | - Kgab
Tank 1 24 25 84.6 30.6 18.0
Tank 3 30 30 158.6 95.2 31.7
Tank 4 30 21 77.0 51.3 15.4
Tank 6 30 30 158.6 158.6 13.2
Total 478.8 335.7 78.3

6. Booster Pumps

Lake Limerick has six booster pumps. Sites 1 & 4 have one booster pump,
and Sites 3 & 6 have two booster pumps each. The booster pump curves are
provided in Appendix F. The booster pumps at Sites 1, 3 & 4 are controlled
by the pressure in the distribution system at the sites. The pressure set
points on each of boosters at these three sites are to turn on if the hydraulic
grade drops to 617, and will turn off when the hydraulic grade reaches 664”.
Boosters 1 & 4 are on timers and are to balance the water withdrawal from
all the wells. This helps prevent exceeding annual water rights. It also
ensures that equipment is in working order and reduces stagnant water in
the system. Site 6 has two variable frequency booster pumps that were
installed in 2005. This booster station was designed to deliver a constant
225 feet of total dynamic head. The two boosters together can deliver up to
300 gallons per minute to the system.

7. Distribution System/Hydraulics

The distribution system is looped around the lake with a combination of 6”

and 4” mains. Multiple sources and storage tanks are distributed within the
system. The system is closed; that is, it has no open gravity storage, and its

pressure is maintained entirely by the booster pumps, and by the pumps at

Wells 2 and 5.

' Usable Storage = Total Storage - Foot Vohume
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C.

The distribution system was modeled in WaterCAD®. Five scenarios were
analyzed. These scenarios represent the system before and after installation
of Tank 6C, pipe repairs along Mason Lake Road and capital improvements.
The model predicts pressure above 30 psi and velocities below 7.0 ft/s
throughout the system for all five scenarios. See Appendix G for more
details.

8. Fire Flow

The system is not required to provide fire flow. Although the water system
does have firé hydrants, the system may not be able to deliver the required
fire flow while maintaining the minimum pressure. As a matier of policy,
the Lake Limerick water system has decided not to develop fire flow
capability. The local fire district and the local fire marshal have heen
notified and have agreed not to draw water from the hydrants. Copies of
these letters can be found in the appendix of the 1998 water system plan.

Summary of System Deficiencies

Analysis of the Lake Limerick Water System shows that the capacity is
comfortably sufficient for anticipated future growth and both water quality and
water use efficiency (Section 1V) are excellent, With the completion of the Well
6 project, the system does not require any major capital improvements.
However, the following are some areas in which the system could be improved,
in anticipation of future needs:

1. Well No, 3B Water Righis.

Any use of Well 3B takes place without legal authorization under RCW 90.44,
Well 3B is capable of pumping 190 gpm. It has been used as a baseline
supply as one of the most reliable sources in the system. The Department of
Ecology was informed in 1997 of the lack of a permit, and application G2-
29483A was filed on 4/2/97 to appropriate 210 gallons per minute and up
to 254 acre-feet per year.

Wells 2, 5, and 6 are the only other wells of similar capacity to Well 3B, but
Wells 2 and 5 are to be operated only occasionally. This means that the
system will be heavily dependent on Well 6, anud permitting of Well 3B
should be prioritized. It is not known when Ecology will process pending
applications in the Limerick vicinity, but Limerick should monitor this
activity and be prepared to engage Ecology to finalize the Well 3B permit.
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Because Well 6 is now fully in service, the gquantities of water allocation
requested under the application for Well 3B could be accepted by the Lake
Limerick Water System as “supplemental” and thus not additive to other
water rights. Under this proviso, Well 3B could be operated in lieu of Well 6,
or others, as deemed necessary by the system manager, but it could not be
pumped in order to increase the total produced water to more than the total
authorization of all other wells. The specific authorization will be detailed
in Ecology’s report of examination that will be filed if Ecology has processed
the application.

Additional studies may be required by Ecology, but the scope and amount
are not known. An estimated budget of $15,000 is assumed.

2. Routine Meter Calibration.

In order to maintain the accuracy of water use measurements, as will be
required under the Municipal Water Law guidelines, a program of routine
calibration of service meters and source meters. The service meters are
most important because they are generally in more severe service due to
sediment impacts and frequent cycles of high and low values, Calibration
should be done on a regular schedule (typically a five yvear cycle), and
defective meters should be replaced immediately.

3. Water Main Renewal and Replacement.

Any water main over 40 years old can be considered to be approaching the
end of its useful life. For older distribution systems constructed as a single
development over a few years, a program of renewal and replacement is
needed. Annual pipeline replacements, according to a ranking of probable
need, are scheduled. Problem areas and areas known to be oldest in service
should be prioritized. An annual sinking fund, maintained by a constant
revenue source, should be set up to fund the replacements.

4. Fire Flow.

This may or may not be a possible deficiency. The local fire district may
not, for instance, have the capability for full fire flow usage. Providing fire
flow is a system-wide decision, as it involves infrastructure changes
throughout the distribution system. The principal deficiencies identified
with lack of fire flow are not having the ability, in most cases, to knock
down a residential fire but rather only the ability to prevent communication
of a fire to adjacent buildings. Adding fire flow to a system not presently
equipped for it is a significant expense.
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'D.  Analysis of Possible Improvements

System capacity and hydraulic analyses were conducted o evaluate the impact
of improvements. Among the improvements considered were: adding Well 6,
repair of the booster pump at Well 1, and replacement of the Mason Lake Road
pipeline. The analysis (See Appendix E and Appendix G) showed that, after
improvements were completed, there were no remaining capacity or hydraulic
deficiencies. However, no further treatment of these possible improvements is

- relevant since all of thein were completed by the utility priortotompletion of -

this plan.
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IV. Conservation & Source of Supply Analysis

A.  Conservation Program

1. Past Conservation and Goals

The 1998 water system plan established a conservation program and
established the following goals:

» Reduce annual domestic demand per customer by 20/)
+ Reduce peak demand per customer by 15%
» Achieve 5% or less unaccounted-for water!

a. Annual Domestic Demand Reduction

The 1998 water system plan reported that from 1994 to 1997, the ADD
averaged 400 gallons per day per ERU.? With the targeted 20% reduction,
the system’s goal was to achieve an ADD of 320 gallons per day per ERU.
From 1999 to 2004, the system’s measured ADD averaged 213 gallons
per day per ERU. This represents a 46.8% reduction in annual domestic
demand per customer.

b. Peak Demand Reduction

The goal of the 1998 water system plan was a 15% reduction in the peak
demand per customer.: Thé “peak demand” referred to in the 1998 water
system plan has been tdken to be. eguivalent to the terms “pealk day FRU
water requirement” and “MDD”. For 1993 1o 1997, the MDD was 850
gallons per minute per FRU.? With a targeted 15% reduction, the system’s
goal'was to achieve an MDD of 723 gallons per day per ERU. Based-on
available aver age daﬂy demand data, it is estimated that the MDD for
1999 to 2004 is 540 gallons per minute. This represents a 63.5%
reduction in the MDD, however, this may be somewhat artificial because
the MDD is only derived by calculation.

' “Water System Plan ~ Lake Limerick Water System”, published by SEMCON, Inc., Olyrmpia,
WA, approved by Department of Health on October 19, 1998, pg 55

¢ Thid., pg 18
¥ Ihid.

Lake Limerick Water System Plan - 2006 - Rev A.1 _ Page 1v-1



¢. Unaccounted-For Water

For the purpose of this water system plan, the terms “non-revenue water
production”, “non-revenue water usage”, and “unaccounted-for water” are
defined by the following equations and definitions:

s Production - Consumption = Non-Revenue Water Production

« Non-Revenue Water Production = Non-Revenue Water Usage +
- - ... .Inaccounted for Water

« Non-Revenue Water Usage is defined as water used for flushing,
hydrant testing, etc.

« Unaccounted-For Water is defined as water from leaks, net
meter-reading error for the system, etc.

These equations and definitions are based on the terms as they are used
in “Water Conservation Planning Handbook™ and “Conservation Planning

- Requirements”.? Non-revenue water usage is based on estimates. It
should be rioted the net meter-reading error for the system, which is part
of the unaccounted- for water, can be elther positive or negative.

The quantity of unaccounted for water for the last five years is presented
in Table IV-1. The percent of unaccounted-for water has averaged 3.5%
over this period. The percent of unaccounted-for water is 33% lower than
the goal established in the 1998 water system plan.

! “Water Conservation Planning Handbook for Public Water Systems”, (Publication #331-
053}, published by Washington State Department of Ecology, November 1991

? “Conservation Planming Requirements”, (Ecology Publication # 92-24 & DOH #331-008),
published by Washington State Department of Ecology in conjunction with the
Department of Heath, March 1994
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Table I'V-1: Unaccounted-For Water

Year 1999 2000 2001 2002 2003 2004 Avg:
No. of ERUs 999 1,034 1,063 1,076 1,090 1,100 -
Production Data (Mgpy/sys) 97.9 854 713 734 80.1 88.2 -
--Consumption Data-(Mgpy/sys)-94.3 _82.5..69.2._70.8_76.6 844 .

Non-Revenue Water

Production (Mgpy/sys) 36 3.0 21 26 35 38 31
Estimated Volume of Non-

Revenues Water Usage

(Mgpy/sys) 01 01 01 01 01 01 0.1

Unaccounted-For (Mgpy/svs) 35 29 20 25 34 37 3.0
% Unaccounted-For 27 34 29 35 43 42 3.5

2. Future Conservati'on Goals

Because the system’s current conservation program has been so successful,
it may not be p0351b1e for the system to continue to reduce consumption,
non-revenue water usage, and unaccounted-for water, However, the system
should continue to try to increase its conservation. The goals of the
conservation program should be:

e Source and customer meter cahbratlon program

s 5% reduction in average production per day per ERU

o Continue to maintain less than 10% unaccounted-for water
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3. Continuing Planned Conservation Measures

The Lake Limerick Water System is classified as a medium sized system by
the “Conservation Planning Requirements”. The conservation measures that
are recommended for a system of this size and which have been
implemented by the system are listed below.! The system will continue to
implement each of these measures.

--g-Program-Promotion- —

The system encourages conservation through public meetings, news
letters and billing statements.

b. Customer Assistance

The system'promotes conservationn by providing customer assistance
through the same methods mentioned above. Customers can also call
the water system for assistance with conservation.

c. Bill Showing Consumption History

The water system has implemented a billing system that shows
consump'_cion history on the bill.

d. Source Méiér-s
The sjfstem'has meters on all its sources.
e. Servme Meters '

The system has meters on all its existing service connectlons and
reques all: new connec'aons to have service meters.

f. Unaccounted Water/Leak Detectlon

The system w111 do monthly audits to monitor the unaccounted-for water.
The system has been very proactive in finding and eliminating leaks.

g, Landscape Management

Durlng the summer, the customers are restricted from watering their

lawns on either even or odd days, depending on their address. The

community golf course is watered with surface water from the lake.
h. Conservation Pricing

The system’s current rate structure is designed to encourage
conservation.

! “Conservation Planning Requirements”, (Ecology Publication # 92-24 & DOH #331-008),
published by Washington State Department of Ecology in conjunction with the
Department of Heath, March 1994, pg 23
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4. New Planned Conservation Measures

Because the current water conservation program has proven to be so
effective, the water system will continue to follow the existing program. In
addition to the previously mentioned measures, the water system will
implement the following measures:

e source and customer meter calibration program

——._s__replacement of aging pipes that are likely to leak

5. Forecasted Water Savings with Current and Planned Conservation

It is difficult to determine the amount of conservation that will be achieved

in the next six years. Because the system has been so successful at

conservation in the past, it is unlikely that the system will be able to reduce
its water production by a larger percentage. Table IV-2 shows the ADD
averaged over the last seven years (see Section ILB), the MDD and the
forecasted annual production with the current conservation measures. With
the current conservation, the ADD and MDD are forecasted to remain the
same. They are prowded in Table IV-2 for purposes of coniparison with

forecasted ADDS and MDDS in Table V-3 and Table Iv-4.

Table IV-2 F orecasted Producmm W1th Current Conservahon

2006 | 1116 | 214 540 | 87.0
2012 | 1182 | 214 540 92.1
2016 | 1213 | 214 540 94.6
2026 | 1249 | 214 540 97.4
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Table IV-3 shows the forecasted ADD, MDD and annual production with the
planned conservation measures, as well as forecasted annual savings. This
is based on the assumption of 1.02% annual reduction, which equates to 5%

reduction when compounded yearly for six years.

Table IV-3: Forecasted Producton with Planned Conservation

2012 | 1182 197 477 83.6 7.3
2016 | 1213 189 477 83.6 10.9
2026 | 1249 170 431 7.7 19.7

6. Analysis of Cost-Effectiveness of Conservation Measures Not Used

Below are the measures, recommended for a system of this size!, that the
system has chosen not to implement, along with an analysis of the cost-

effectiveness of the measure.
a. Purveyor Assistance

The system does not supply water to any purveyors; therefore, this
measure does not apply.

b. Single-Family/ Mult-Family Kits

This is likely to be expensive. Because customer consumption is already

so low, it is not likely to vield significant water savings.

¢. Nurseries/Agricultural

The system does not provide service to any nurseries or agricultural
customer; therefore, this measure does not apply.

! “Conservation Planning Requirements”, (Ecology Publication # 92-24 & DOH #331-008),

published by Washington State Department of Ecology in conjunction with the
Department of Heath, March 1994, pg 23

Lake Limerick Water System Plan ~ 2006

Page 1v-6



F—

7. Forecasted Water Savings with Additional Conservation

With the 46.8% reduction from the current conservation and the estimated
5% reduction from planned conservation measures, it is unlikely that the
system could achieve much more than 1% reduction with additional
measures. Table V-4 shows the forecasted ADD, MDD and annual
production with additional conservation, as Well as the additional annual
savings. Thisis based on a 0.2% annual reduction, which equates to a 1%

—reduetion-when-compounded.annually for six years. By examiningthe . =

savings, it can be seen that the yield of additional conservation is likely to be
insignificant compared to the yield from current and planned conservation.

Table IV-4: Forecasted Production and Savings with Additional Conservation

2006 | 1116°| 208 | 527 | 849 0.3
2012 | 1182 | 184 466 gL.6 | 14
2016 | 1213 184 466 816 2.0
2026 | 1240 | 163 412 743 3.4

8. Reclaimed Water Use

The only potentlal source for reclaimed water within the system is from
sanitary waste. This is not currently feasible as all the buildings are on
septic systems. To reclaim the wastewater, sewers would need to be
installed or the current septic systems would need to be converted to
stepped-type septic systems with holding tanks for the graywater until the
graywater could be reclaimed through pumping.
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The potential for using reclaimed water is also limited. Reclaimed water
could be used for toilets and for domestic landscape irrigation, but this
would require replumbing the existing houses. It could be used to fill the
tender trucks for fire suppression; however, the amount of water saved is
unlikely to justify the construction of a reclamation facility. The golf course
is currently irrigated with water from the lake; therefore irrigating the golf
course with reclaimed water will not reduce the use of potable water within
the system. It could, however, provide the potential beneficial use of
displacement of water taken from the Lake. A feasibility study is
recommended before pursuing the use of reclaimed water within the water
systeni.

B. Source of Supply Analysis

Plan guidelines recommend an adjunct to the formal conservation program that
analyzes current sources of supply, with the goal of identifying opportunities
to improve source utilization and forego any planned new water rights. As
seen in Section IV, the Lake Limerick Water System expects 1o be able to meet
anticipated needs without increasing water rights. The current pending
application is to add the existing Well 3B to current water rights, without an
increase in total allocation. No other water rights action is anticipated in the
next twenty years.

The Lake Limerick Water System has shown good efficiency gains in the last 5-
10 years, suggesting that sources are at least partially optimized. Enhanced
conservation measures that may be employed include intensive public
promotion and customer education, systematic optimization of metering,
increased investigation of unaccounted-for water, management of non-potable
uses such as landscaping, and inclined block water rates. All of these are
identified in the Conservation Program set forth in Section IV.A.

C. Source Reliability Analysis

The sources of the Lake Limerick water system have an inherent reliability due
to the number of sites available (Section IIL.B). Wells 3A & B and Well 6 are each.
part of a site complex that includes a back up power generator, a storage tank,
and booster pumps. In case another well is lost for some reason, Well 6 or one
of the Wells at site 3, if not already in use, can be started to maintain public
health and safety until the failed well is repaired. In addition to Wells 3 & 6,
Wells 2 & 5 are maintained as secondary back-up wells, and if line power is
available, these can be brought into full operation to make up for supply loss.
The multiplicity of wells, both in primary and secondary use, allow the Lake
Limerick water sysiem manager a significant degree of flexibility, and thus
increase the likelihood that community water needs will be met.
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D.  Water Shortage Response Plan

In the very unlikely event of multiple well failures, severe drought, aquifer
contamination, or other conditions that create an overall shortage of supplies
to the Lake Limerick System, a series of steps should be taken to curtail ail but
the most necessary water demand. The following are recommended in
response to a system-wide water shortage:

« Customers should be notified of pending emergency as soon as possible.

« One member of the water system staff should be appointed Water
Shortage Response Officer, who will coordinate all response activities.

e Response officer will consult with water committee to determine degree
of expected shortage and commensurate response.

o Commumnity property irrigation from potable supply should be shut off
o Customer use curtailment measures implemented as follows

Level | voluntary compliance with directives
Level I mandatory curtailment of outdoor use on staggered schedule
Level M mandatory curtailment of all non-essential use.

The Water Committee should evaluate the nature of any shortage to determine
if there are measures that could mitigate the cause of shortage. During any
curtailment period, water system staff should be vigilant in making sure that
leaks and losses are strictly controlled.

E. Intertes

There are no nearby systems; therefore, it is unlikely that Lake Limerick will
develop interties in the near future,
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Y. Source Water Protection

A.  Wellhead Protection Program

A wellhead protection program was part of the 1998 water system plan. That
plan used the calculated fixed radius method' to delineate the zones of
protection. These radii have been recalculated to reflect the updated forecasted
production for each well. The radii of the zones of protection have been
calculated using the following calculation:

- }_Q_f_
nHrm

In which
r = radius of zone of protection, feet
Q = forecasted production of well, cubic feet per year
t = travel time to well, years
n = aquifer porosity, defaults to 0.22
H = height of screened interval of the well, feet
z =3.14

Table V-1 gives the radii of the zones of protection for 6 months, 1 year, 5
years, and 10 years of travel time. A map of the wellhead protection zones is
provided in Figure V-1.

1 “Wellhead Protection Program Guidance Document”, (DOH #331-018), published by the
Washington State Department of Health, April 1995, pgs 30-32
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Table V-1: Calculated Radii of Zones of Protection

Production of
ell

Weﬂl 1,650,000

Well 2 0 0.0 0 18 0 0 0 0
Well 3 A&B 20 24.6 |3,290,000 10 488 | 690 |1,544| 2,183

Well 4 20 24.6 |3,290,000 20 345 | 488 |1,091| 1,544

Well 5 20 24.6 | 3,290,000 20 345 | 488 | 1,091 1,544

Well 6 30 37.0 |4,940,000 5 845 | 1,196 | 2,674 | 3,781

1. Inventorv of Potential Sources of Contamination

The following can be found within the wellhead protection zones:

e High density population with individual septic systems

e Lake Limerick Golf Course

e Rural areas

o Lake Limerick and associated creeks

e State Highway 3

e Anatural gas pipeline

e The Burlington Northern Rail Road
With the exception of rural areas and State Highway 3, each of these potential
sources of contamination can be found within the 6-month zone of one or more
of the wells. There is only a small area of rural development within the 1-year
zone of Wells 1 & 6. There is a much larger area of rural development within

the 5- and 10-year zones of the wells. These rural areas are zoned “Rural-20”,
which allows one house per 20 acres.
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The area inside the Lake Limerick Water System service boundary is a high-
density population area. The residences within this area are all on
individual septic systems. Septic tank drainfields that are working properly
will provide effective treatment. If improperly designed or not maintained,
septic drainfields can fail and result in a source of contamination.

Another possible source of contamination is the golf course. The golf
course personnel should be notified of the potential risk to drinking water
-and-encouraged fo use minimal.amounts of fertilizer, pesticides, and. . _._

herbicides on the golf course.

Spills or defoliation treatments sometimes occur along the roads and
highways within the We]]head protection area.

Although a natural gas pipeline passes within Well 4’s 6-month zone of
protection, and the Burlington Northern Railroad passes within Well 5’s 6-
month zone of protection, these are not likely sources of contamination. If
the natural gas pipeline were to leak, the gas would evaporate. The
likelihood of a railroad accident is small. There is a remote possibility of a
catastrophic.accident and spill. First responders to the emergency should
have mformatlon about wellhead protection for drinking water,

2 Nomicatlon

Lasted below are the auth0r1t1es that are to be notified of the wellhead
protection program by the Lake Lirnerick Water System, in accordance with
State regulations WAC 246- 290-135. A recommended notlﬁcatlon letter is
given in Appendlx H.

Mas_on .County Sheriff’s Department
P.0O. Box 1037

Shelton, WA 98584

360-427- 9670 x540

Mason County Fire Marshall
410 W. Business Pk. Rd.
Shelton, WA 98584
360-427-9670 x313

Lake Limerick Golf Course
Head Groundskeeper

790 E. St. Andrews
Shelton WA, 98584
360-4267807

Washington State Department of Health
Southwest Regions Office of Drinking Water
P.0.Box 47823

Olympia, WA 98504-7823

360-664-0768
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Washington State Department of Ecology
PO Box 47775

Olympia, WA 98504-7775
360-407-6300

B. Watershed Control Program

None of the system’s sources of supply are under the influence of surface
water, therefore no watershed control program is required. ‘
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VI Operation & Maintenance Program

A.  Operations Program

1. Organizational Structure

The authority for the water system is vested in the Board of Directors. To
fulfill that responsibility, the Board of Directors created a six-member Water

~Committee in 1976;- The -actions of the Water-Committee-are-accountable to - ... .

the Board of Directors. The Water Committee is charged with the
responsibility of ovérseeing the operation and maintenance of the water
system. The six members of the Water Committee are elected, two at each
Annual Membership Meeting, to serve three-year terms. The Board of
Directors.entrusts the day-to-day operations of the water system to the
Water Committee, which in turn directs the operations of the system by a
certified water distribution manager (WDM), who is employed by Lake
Limerick Country Club.

Tt is the responsibility of all of the personnel to perform their dutiesin a
manner that promotes a safe and reliable water supply, and to follow the
laws set forth by the Department of Health, the Department of Ecology, and
Masen County. The spemﬁc responsﬂ:)ﬂmes of key District personnel are
summarized below.

~ Personnel | Respénsibﬂiﬁes
Director/Commitiee | Adopt rates and fees
Set general pohcy and represent the
commumty

Set and approve budgets and plans
Resolve personnel problems
Water Distribution Manager Ensure the water system is properly

operated and maintained
Conduct trouble shooting
Supervise repairs
Deal directly with custorners

Office Personnel Assist the directors and committee
members and the system operators
Manage receivables and payables
Dea] directly with customers
Maintain records
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2. Telephone Confacts
The following are key telephone contact numbers for water system.

Office: 360-426-3581
Engineer: SEMCON, Inc

360-753-5269
360-753-5636 (fax)

Certified System Operator Ken Douglas
(Certificate No. 6766)
WDM1
360-426-4563
Cross Connection Control Ken Douglas
Specialist (Certificate No. 6766)
360-426-4563
The Department of Health Sheri Miller, P.E.
Regional Engineer: 360-664-2543
Department of Health Sandy Brentlinger
Coliform Program: 360-735-5090
Drinking Water Program Arlene Hyatt
Coordinator : (360) 427-9670 ext.293
Mason County Department of FAX: 427-8442
Health
Mason County Fire Marshall: (360) 427-9670 ext 273
Kennedy-Goldsborough Lead agency contact:
Watershed Planning (WRIA 14) Diane Marcus-Jones

(360) 427-9670 ext. 363
DianeM@co.mason.wa.us

Call-Before-You-Dig 800-424-5555
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B. Operator Certification

The system is operated by a certified water distribution manager (WDM1). The
manager is responsible for the day-to-day operation of the system, as well as
maintenance and repairs made to the system.

C. Routine Operating Procedures

1. Daily During Times Of Peak Usage
Keep record of:
¢« Flow total reading from well meters
2. On a weekly basis:
Check generator propane tanks for leaks.
Order propane as required
Keep record of:
s Flow total reading from well meters (during non-peak use)
« Condition of all equipment
3. On amonthlv basis:

Inspect the pump houses, filters, and booster equipment. Conduct an
overall site inspection and clean up.

Keep a record of:
» Booster system pressure

¢« Water level in well, if level instrument is installed (Note whether
pump is on or off during this reading.)

o If the motors sound good
« Status of well head vent and screen
« Signs of leaks or corrosion
s Customer meter readings
4. Tnspect tanks:
Keep record of:
« Condition of gate, lock, and fence.
o Condition of tank ladder. Ensure that it is secured.

» Condition of tank vent and screen. Ensure that they are
secured.
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D.

5. On a semi-annual basis:

Water Quality Sampling Procedures
1. Susceptibility & Vulnerability

Exercise blow-off valves; continue flushing as needed for each.
Exercise each distribution main shutoff valve.
Conduct customer service meter inspection.

Open hatch on tanks. Check water levels against instruments that
may be installed.

6. On a five year basis:
Open and inspect the tank,
Clean tank as needed.

Table Vi-1: Well Susceptibility and Vulnerability Ratings

Well 1 Moderate Moderate
Well 2 Moderate Moderate
Well 3A Moderate Low
Well 3B Low Low
Well 4 Low Low
Well 5 Moderate Moderate
Well 6 Unrated Unrated

Lake Limerick Water System Plan - 2006

The water quality tests that are required are dependent on the well's
susceptibility and vulnerability ratings. Table VI-1 shows the ratings for
each of the system's wells, which are established by the Department of
Health, based on the Wellhead Protection Program presented in Section V.A.
A Groundwater Contamination Susceptibility Survey Form for Well 6 is
provided in Appendix L
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2. Water Quality Monitoring

Table VI-2 shows the current water quality monitoring requirement, which is
set by the Department of Health. The Code of Federal Regulations, Title 40,
Section 141, which is adopted by WAC 246-290-025 by reference states that,
when samples are for organic and inorganic analysis, "[ilf a system draws
water from more than one source and the sources are combined before
distribution, the system must sample at an entry point to the distribution
system during periods of novmal operation conditions.” Therefore, the
system should sample Wells 3A & 3B at the outlet of Tank 3.

a. Bacteriological Testing

Bacteriological tests are performed once a month on samples taken from
the distribution system. Table VI-3 gives the location of the sample sites,
which are shown on the map in Figure VI-1. Routine samples are taken

alternately from three different routine sample sites. See Table VI-4 for
the schedule.

1 “Group A Public Water Systems, Chapter 246-290 WAC”, (DOH #331-010), published by
Washington State Department of Health, July 2004, pgs 234, 251, 257, 344 & 350.
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Table VI-2: Water Quality Monitoring Requirements

Schedule/ Status
Asbestos ASB Distribution 1 sample every 9
years
Bacteriological Coli Distribution 2 samples/ month
o o e e No samples required |~
Dioxin SOC-1613 All Sources through 2007
i No samples required
Endothall SOC-547.1 Each Source through 2007
EDB and other SOC-504 Wells 1, 2, | No samples required
soil fumigants 3A, 38,4, &5 through 2007
] No samples required
Glyphosphate SOC-549.1 All Sources through 2007
o s . Wells 1, 2, 1 sample every 3
Herbicides SOC-515.1 3A, 3B 4 &5 veans
.. : Wells 1, 2, 1 sample every 3
Insecticides SOC-531.1 3A, 3B, 4. &5 e
1 complete I0C
;
V\ggs &1 ’42’ sample between Jan
10C 10C : 2002 & Dec 2010
Wells 3B, & 5 1 sample every 3
years
X Wells 1, 2,
Nitrates NIT 3A 3B 4 &5 1 sample/ year
General ) Wells 1, 2, 1 sample every 3
Pesticides S0C-525.1 3A, 38,4, &5 years
. . No samples required
Diquat SOC-548.1 All Sources through 2007
) Wells 1, 2, 3A,| 2 sampiles every 3
2 1 3
Radium RAD 228 3B. 4 &5 years
VOC VOC-524.2 Vgeﬂs 2,3A 1 sample every 3
3B, 4, &5 years

Lake Limerick Water System Plan - 2006 - Rev Al
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If coliform is found 1o be present in a sample, the sample is considered
an “unsatisfactory sample.” If a sample is determined to be invalid under
WAC 246-290-320(2)(d) the procedures outlined in WAC 246-290-
32002)(e) & () are to be followed. For each valid unsatisfactory sample, a
set of three repeat samples must be taken within 24 hours. The system
should NOT be shock chlorinated before collection of repeat samples
without prior approval by the Department of Health. If samples cannot

~ be taken as outlined above or if any repeat samples are unsa‘asfactm v,

the system operator is to contact the Southwest Regional Office—
Department of Heath, Cotliforin Program at (360) 753-5090. If the repeat
samples test positive for coliform, it will ikely be considered an MCL
violation. The system will be required to send out notification. The type
of notification will depend on whether the system experienced an acute
or non-acute violation.! Sample notifications for coliform violations are
provided in Appendix J. These notifications can also be downloaded
from the Department of Health, Department of Drinking Water’s website
at: http://www4.doh.wa. ,qov/dw/nubhcatlons/nubhcanons cfm. The
downloaded forms can ‘Lhe.n be edited in Microsoft® Word.

The month after a. posmve coliform sample the water system will take
five routine samples. This will include the two sites scheduled for that

- month, the site(s) that tested positive the previous month, and one or

more of the repeat sample 51tes assomated 'Wlth a posmve result

| Emergency Response ngram

The pm'pose of hazard Ixutlganon is to maimntain operatlonal control of the
water supply in the face of adverse conditions. The adverse conditions can be
natural disasters, such as. earthquake storm, or flood; or man-made
emergencies, siich as a terrorlst act or employee accident, Preparedness is the
key to effective emergency response and recovery. Employees will need fo be
trained in procedures developed based on this program. Drills are a highly
effective method of training. It is recommended that employees be cross-
trained so that, in the event of an emergency, they may perform tasks normally
performed by others.

L “Foliow-up to an Unsatisfactory Coliform Sample” (DOH #331- 187}1 published by

Washington State Department of Health, October 2002
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Emergency plans and contact information should be available to the employees.
Please note, however, the general public should not have access to the detailed
emergency response plan. Persons seeking to create a threat could use this
information to gain access to vulnerable parts of the water system. Also, the
tools and equipment that employees might need in an emergency should be
kept handy, and be well maintained. The type of response will, naturally,
depend on the type of emergency.

1. Natural Disaster

Quality construction and maintenance are the best ways to mitigate a
disruption of the water supply during a natural disaster. While it is
impractical or impossible to build a water system sound enough to
withstand the most exireme natural disasters, a well-constructed water
system should be able to withstand the types and intensities of natural

disasters that have a significant potential to occur within the lifetime of the
system.

2. 911 Emergency

If an employee sees a situation that requires immediate response from
police, the fire department or an ambulance, the employee should call 911.

3. Contaminated Water

Per Section VLD of the water system plan, the water quality is routinely
monitored. If monitoring shows that the water has become contaminated, or
if there is some other reason to suspect contamination, such as a chemical
spill in the area, or receipt of a credible threat, further testing may be
required. Also, shutting down part or all of the water system may be
required. Further response would depend on which parts of the system are
shut down.

4, Well Problems

The Lake Limerick Water System has seven wells. If there is a problem with
only one well, the other wells should be sufficient to provide water to the
system during repairs. If a well becomes contaminated, the other wells may
need to be tested as well. In the unlikely event that all wells are
contaminiated, immediate water use reduction must be initiated and other
sources of supply will need to be found, such as trucked-in water, etc.

5. Storage or Distribution Problems

If a storage tank or part of the distribution system fails or becomes
contaminated, it will have to be isolated from the rest of the system, and
repaired, disinfected and/or decontaminated as needed.
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6. Catastrophic Disasters

Catastrophic disasters include complete system failure, major natural
disasters, and terrorist attacks, to name a few. Plans for a disaster of this
magnitude should include designating a command station, establishing a
command hierarchy, and communication protocols including protocols for
contacting the police, the fire department, medical personnel, the media,
affected residences, and/or calling in off-duty employees, as needed. A
secondary location for the commmand station should aiso be designated, in
case the primary location is compromised. Each location should have all the
necessary tools, equipment, documentation and emergency supplies to
operate as a command station in case of emergency. The command
station’s first priority should be to eliminate or mitigate the immediate
threat, as much as possible. There should be a contingency plan for
supplying the residents with a minimum reguirement of potable water and
to attend to any customers known to have critical water needs.

In the event of a region-wide disaster, such as earthquake, flood, or major
fire, the state and counly emergency response teams will implement disaster
plans. The first steps in these plans will be to establish communications
and conduct damage assessment. The first priority of these programs is
preventing loss of life and treating injuries. Restoration of public services
will take place as needed. As a rule of thumb, local areas should be
prepared to be self sufficient for 72 hours.

In the initial 72 hours after a disaster, off-duty water system personnel
should make an effort to contact the office after dealing with their own
families' safety and security. Once on station, water system personnel
should secure the major facilities as needed to minimize loss of water. The
tanks should be secured and tests should be done to determine if the wells
are serviceable. See Section IV.D for dealing with storage problems.
Administrative facilities, such as customer records and computers, should
also be secured.

A patrol should be sent to identify any main breaks, and determine which
can be isolated. During this patrol, an assessment of other damage to the
community should be made. At the same time as the local damage
assessment is underway, attempts should be made to establish
communication with local emergency services and the media.

One person should be assigned to all media contacts. Personnel in the field
should attend to the system needs only, and refer all requests for
information to the media spokesperson. Press releases and press
conferences should be utilized as much as possible. Individual interviews
should be denied as long as critical restoration is in progress and the system
is unstable.
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7. Retrospective

Following any threat, potential threat, or “near miss” incident, Lake Limerick
staff should complete an incident report that identifies the conditions,
actions, and elements of valnerability that characterized the incident, and
make any recommendations for review or action by the Board.

F. Safety Procedures

Al pEI‘SOIJIl'EI are reqmred to adhere to the rules concerning elevated areas,

confined spaces, and electrical safety as regulated by OSHA and WSHA. These
include fall protection when accessing the top of the reservoir, ventilation and
standby personnel when accessing the interior of the reservoir, and insuring
that power is disconnected to any electrically powered device at the facilities,
like pumps and controls. Open flames should not be permitted near the
propane tanks. Asbestos cement pipes should not be disturbed, except by
personnel trained in asbestos hand]jng

OSHA and WSHA regulatlons also apply to personnel work]ng within trenches.

Most of the underground pipelines have about 36” of cover and therefore

should not require trench wall shoring. Nonetheless, personnel should be

familiar with and strictly adhere to shormg requlrements in the unlikely event
. that trench wa]l shormg is requlred

G, ) Cross-Connectaon Control Program

On. June 20, 1998, the Lake hlnenck Country Club Board of Directors adopted
Resolution 98-1, which approved the 1998 Water System Plan. This plan
included several mandated programs and initiatives for the water systemn,
including a Cross Connection Control Program. However, no implementation
schedule was adopted and; to date, the Cross Connection Control Program has
not begun its implementation.

The Cross Connection Control Program (CCCP) is created based on the
authority conveyed by WAC 246-290-490, which states that:

.. All community water systems shall comply with the cross
connecltan confrol requirements...” and,

The purveyors respomtbthty for cross cornection
control shall begin at the water supply source, include all the
public water treatment, storage, and distribution facilities,
and end ar the point of delivery to the consumer’s water
system....”
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The Cross Connection Control Program is aimed at protection of the water
system distribution network from contamination that might enter through one
of the active service connections. Metered connections usually have a check
valve, but these are known to be unreliable, and there is no way of detecting
that a back-flow condition exists. An approved backflow assembly is designed
with redundant components to prevent flow from reversing and, more
importantly, there are pressure ports which a qualified technician can use to
measure directly the performance of the backflow assembly in place.

To be effective, a cross connection control program must identify the potential
hazard from backflows at every connection to the distribution system. This is
accomplished by an ongoing program of inspection of all connections, in some
cases of the on-premises plumbing systems, and frequent testing and servicing
the backflow assemblies. State law provides a certification for backflow
assembly testers (BATs), and for cross connection control specialists (CCCS),
who have the training and credentials to conduct satisfactory inspections and
judge the risk of contamination. -

The first step in developing a program is to decide its basic structure. The Lake
Limerick Water Committee elected to develop a program based on ownership by
the water system of the backflow assemblies themselves. The water system
would then be responsible for purchasing and installing the BAs, and also for
the routine testing and reporting. Using this approach, it is believed that the
lowest overall life-cycle cost to the members would be achieved.

The most common assemblies could be purchased in quantity, and be of
interchangeable design. An open bid process could be used to contract with a
licensed BAT to perform the testing. And finally, the cost of the basic program
would be spread out among all customers, since the program is intended to
cover all of them, eventually, and has as its goal the protection of the water
quality in the entire system.

To initiate implementation, the Board needs to create sufficient authorization.
For that purpose, a draft resolution is provided in Appendix K with the
necessary provisions. Once the authorizing instrument is adopted, the Lake
Limerick Water System should identity a program manager, who should be a
CCCS.

The Lake Limerick Water Distribution Manager has a CCCS license and can be
assigned to review and implement the CCC Program, and to manage and train
staff to carry out the day-to-day activities. The designated CCCS is responsible
for initial and annual review of the program, daily field work, hazard
assessments, staff training, inventory management, public contacts, and
recordkeeping. The Water Committee should encourage other personnel to
obtain CCCS certification so that cross training and back-up will be available.
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The CCCP is to be implemented on the following schedule, based upon the
adoption date of the Water System Plan:

Implementation Date

1 month after plan

ccadoption . ... .

2 month after plan
adoption

3 month after plan
adoption

4 month after plan
adoption

10 month after plan
adoption

Jtem:

Adoption of enabling resolution

Designate-CCC Specialist-(contract, if required) ... . ...

CCC Specialist review and approve program
Beginning training water system staff
Refine and initiate record keeping procedures

Hire or contract BA Tester for routine circuit
Initiate program consumer education

Conduct survey, identify potential high risk sites
Establish inSpecTion procedures for new Services
Obtain. quotations for BA suppher select

Develop ]llCldEIlt response procedures & records

_Begm routme mspecﬂon of med/low risk 91tes

Estabhsh scheduhng of annual mspectlons

Complete inspection of all med risk connections
{(assume average of 1.5 per work day, 600 total)

As noted in the discussion above, the water utility chooses to own and inspect
the backflow prevention assemblies, and schedule and conduct regular (annual)
inspection and service. In the aggregate, the cost of this activity is estimated,

for each unit, to be:
Start-up

$ 45
180
§ 225

Annual

$ 20

Lake Limerick Water System Plan -

Hazard assessment and database input
Furnish and install BAs |
Installed cost, including indirect cost
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H.  Service Reliability

The ability of the Lake Limerick Water System to provide service during certain
adverse conditions has been analyzed and is detailed below. As discussed
below, the system should be able to maintain service during power failure or
during the loss of any one well site. However, it is important that these
problems be rectified as soon as is reasonably possible in order to maintain the
system’s reliability.

1. Power Failure

During a power failure, the system will operate on primary backup
generators at Well Sites 3 & 6. A backup generator at Well Site 2 can be
hooked up. With the four wells at these three sites, the system can produce
535 gallons per minute. At maximum buildout, the PHD is calculated to be
852 gallons per minute. The system would need 47,550 gallons of
equalizing storage.! The operational storage at the three sites with backup
power equals 44,942 gallons. Therefore, the system will need a minimum of
92,4922 gallons of usable storage to maintain daily service to the system.

The system has 284,407 gallons of usable storage at these sites. Therefore,
the system could Tun mdeﬁrutely on backup power.,

2. Well Slte Faﬂure

We]l 6is one of the WO largest wells in the system each producﬂng
apprommately 200 ga]lons per. Imnute ‘Tank 6 has the largest volume of
usable storage of all the: system s'tanks. Becausé of this, the system
depends on Well Slte 6 more than the other well sites.

Ifa problem developed with We]l Site 6, the system would have to rely on
the other five well sites, All the other wells combined can produce 800
gallons per minute. The other tanks combined have 177,106 gallons of
usable storage. Calculations show that, if there are no other problems in the
system, Lake Limerick Water System can sustain service indefinitely using
this combination. However, the calculations also show that without Well Site
6, the system has insufficient standby storage.

Based on this, it can be concluded that, the system can function with any
one well site out of service, However, for reliability, all six well sites should
be maintained in proper working condition.

1ES = 150 (PHD - Q), Eq 9-1, “Water Conservation Planning Handbook for Public Water
Systems”, (Publication #331-053), published by Washington State Department of Ecology,
November 1991,

247,550 + 44,942 = 92,492
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VII. Distribution Facilities Design & Construction Standards

A. Design & Construction Standards

All construction of new or replacement facilities shall be subject to the
following specifications:

e The current Standard Specifications of the Washington
Department of Transportation, including APWA Supplements;

¢ The Recommended Standards for Water Works, A Committee
Report of the Great Lakes - Upper Mississippi River Board of
State Public Health and Environmental Managers (The Ten States
Standards);

« Any standards or specifications incorporated by a registered
engineer in a project design approved by the Lake Limerick
Water System, including the standard details that follow;,

« Standard plans and details adopted by the Lake Limerick Water
System. See Appendix L.

« Applicable Standards adopted under Washington Administrative
Code.

The water system will require that plans and specifications for any new
project be prepared in writing under the supervision of a registered
professional engineer licensed to practice in the State of Washington. A
project file will be opened and all design documents, construction bids and
contracts, progress reports, field reports, change orders, test results, and
project-related correspondence will be copied to this file. Projects involving
construction or major modifications of wells, storage facilities, pump
stations, and interties will be reviewed and approved by the Department of
Health prior to construction. A construction certification by the engineer,
indicating that the project was inspected and found to be in compliance with
the required specifications, will be placed in the file for all projects.

By submittal of this water system plan, the Lake Limerick Water System
requests project approval exemptions in accordance with WAC 246-290-125.
The projects that exemptions are requested for are outlined in the capital
improvement program (Section VII) of this water system plan. In requesting
these exceptions, the Lake Limerick Water System will:

e Maintain an approved water system plan with the Department of
Health, per WAC 246-290-100(5).

» Fmploy the services of a licensed engineer. The Lake Limerick
Water System will notify the Department of Health in writing
before changing their designated review engineer,

¢ Amend the water system plan to indicate any further capital
improvements not included in the capital improvement program
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section of this water system plan, and request the exemption
designated in WAC 246-290-125 in writing. Treatment
improvements ineligible for exemption, or not included in this
water system plan or future amendments, will be submitted for
Department of Health review and approval.

e Maintain a project summary file and construction
documentation for each system improvement completed under
this exemption. This summary file will be available to the
Department of Health upon request, and will include as-built
drawings and engineering certificate.

e Submit a construction completion report in accordance with
WAC 246-290-120(5) for new supply lines and water treatment
facility, and maintain a construction completion report for all
other distribution system related projects,

B. Procedures For Commissioning New Mains

1. Disinfection of new water mains!

Before being placed into service, all new mains and repaired portions of,
or extensions to, existing mains shall be chlorinated so that a free
chlorine residual of not less than 25 mg/l remains in the water after
standing 24 hours in the pipe. The initial chlorine content of the water
shall be not less than 50 mg/l.

Chlorine shall be applied by one of the following methods, to give a
dosage of not less than 50 mg/1 of available free chlorine.

As each length of pipe is laid, sufficient high-test calcium hypochlorite
(65-70% chlorine)} shall be placed in the pipe to yield a dosage of not less
than 50 mg/1 available chlorine, calculated on the volume of the water
which the pipe and appurtenances will contain. The number of grams of
65% test calcium hypochlorite required for a 20-foot length of pipe equals
0.008431 x d?, in which “d” is the diameter in inches.

Alternately, a chlorine gas-water mixture shall be applied by means of a
solution-feed chlorinating device, or the dry gas may be fed directly
through proper devices for regulating the rate of flow and providing
effective diffusion of the gas into the water within the pipe being treated.
Chlorinating devices for feeding solutions of the chlorine gas, or the gas
itself, must provide means for preventing the backflow of water into the
chlorine.

! “Standard Specifications for Road, Bridge, and Municipal Construction”, (Manual M 41-
1), published by the Washington State Department of Transportation, 2004, Section 7-
00.3(24) B
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A mixture of water and high-test calcium hypochlorite (65-70% Cl) may be
substituted for the chlorine gas-water mixture, The dry powder shall first
be mixed as a paste and then thinned to a 1 percent chlorine solution by
adding water to give a total quantity of 7.5 gallons of water per pound of
dry powder. This solution shall be injected in one end of the section of
main to be disinfected while filling the main with water.

Sodium hypochlorite, commercial grade (12.5% C1) or in the form of liquid
household bleach (5-6% Cl), may be substituted for the chlorine gas-water
mixture. This liquid chlorine compound may be used full strength or
diluted with water and injected into the main in correct proportion to the
fill water so that dosage applied to the water will be at least 50 mg/1.

The preferred point of application of the chlorinating agent is at the
beginning of the pipeline extension or any valved section of it, and
through a corporation stop inserted in the horizontal axis of the pipe.
The water injector for delivering the chlorine-bearing water into the pipe
should be supplied from a tap on the pressure side of the gate valve
controliling the flow into the pipeline extension. Alternate points of
applications may be used when approved by the Engineer.

2. Flushing*

Sections of pipe to be disinfected shall first be flushed to remove any
solids or contaminated material that may have become lodged in the
pipe. If a hydrant is not installed at the end of the main, then a tap shall
be provided large enough to develop a flow velocity of at least 2.5 ft/s in
the water main.

Taps required by the Contractor for temporary or permanent release of
air, chlorination or flushing purposes shall be provided by the
Contractor as part of the construction of water mains.

Where dry calcium hypochlorite is used for disinfection of the pipe,
flushing shall be done after disinfection. '

The Contractor shall be responsible for disposal of treated water flushed
from mains and shall neutralize the wastewater for protection of aquatic
life in the receiving water before disposal into any natural drainage
channel. The Contractor shall be responsible for disposing of
disinfecting solution to the satisfaction of the Contracting Agency and
local authorities. If approved by the Engineer, disposal may be made to
an available sanitary sewer provided the rate of disposal will not overload
the sewer.

“Standard Specifications for Road, Bridge, and Municipal Construction”, (Manual M 41-
10), published by the Washington State Departiment of Transportation, 2004, Section 7-
09.3(24) A
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3. Bacteriological Testing'

Before placing the lines into service, a satisfactory report shall be
received from the local or State health department on samples collected
from representative points in the new system. Samples will be collected
and bacteriological tests obtained by the Engineer.

Should the initial treatment result in an unsatisfactory bacteriological
test, the original chlorination procedure shall be repeated by the
Contractor until satisfactory results are obtained. Failure to geta
satisfactory test shall be considered as failure of the Contractor to keep
the pipe clean during construction, or to properly chlorinate the main.

4. Pressure Testing?

All water mains and appurtenances shall be tested in sections of
convenient length under a hydrostatic pressure equal to 150 psi in excess
of that under which they will operate or in no case shall the test pressure
be less than 200 psi. All pumps, gauges, plugs, saddles, corporation
stops, miscellaneous hose and piping, and measuring equipment
necessary for performing the test shall be furnished and operated by the
Contractor.

The pipeline shall be backfilled sufficiently to prevent movement of the
pipe under pressure. All thrust blocks shall be in place, and time allowed
for the concrete to cure before testing. Where permanent blocking is not
required, the Contractor shall furnish and install temporary blocking and
remove it after testing.

The mains shall be filled with water and allowed to stand under pressure
a sufficient length of time to allow the escape of air and allow the lining
of the pipe to absorb water. The Lake Limerick Water System will furnish
the water necessary to fill the pipelines for testing purposes at a time of
day when sufficient quantities of water are available for normal system
operation.

The test shall be accomplished by pumping the main up to the required
pressure, stopping the pump for 15 minutes, and then pumping the main
up to the test pressure again. During the test, the Section being tested
shall be observed to detect any visible leakage.

t “Standard Specifications for Road, Bridge, and Municipal Construction”, (Manual M 41 -
10), published by the Washington State Department of Transportation, 2004, Sections 7-
09.3(24) N, 0

: “Standard Specifications for Road, Bridge, and Municipal Construction”, (Manual M 41-
10), published by the Washington State Department of Transportatior, 2004, Section 7-
06.3(23)
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A clean container shall be used for holding water for pumping up
pressure on the main being tested. This makeup water shall be sterilized
by the addition of chlorine to a concentration of 50 mg/1.

The quantity of water required to restore the pressure shall be accurately

determined by pumping through a positive displacement water meter.
The meter shall be approved by the Engineer.

Acceptability of the test will be determined as follows:

The quantity of water lost from the main shall not exceed the number of
gallons per hour as determined by the formula:

L= NDVP_
7400
In which

L = allowable leakage, gallons/hour

N = number of joints in the length of pipeline tested
D = nominal diameter of the pipe in inches

P = average test pressure during the leakage test, psi

Alternately, the following formula' may be used to determine
acceptability of the pressure test:

[ —_SDyP
266,400
In which

L = allowable leakage, gallons/hour

S = gross length of pipe tested, feet

D = nominal diameter of the pipe in inches

P = average test pressure during the leakage test, psi

There shall not be an appreciable or abrupt loss in pressure
during the 15-minute test period.

! "Standard Specifications for Road, Bridge, and Municipal Construction”, (Manual M 41-

10), published by the Washington State Department of Transportation, 2004, Section 7-
09.3(23)
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Note: Both of these formulae calculate an allowable loss of water. A
measurement of actual water loss to compare to the allowable loss is a
requirement. Gauges used in the test shall be accompanied with
certifications of accuracy from a laboratory approved by the Engineer.

Any visible leakage detected shall be corrected by the Contractor
regardless of the allowable leakage specified above.

Should the tested section fail to meet the pressure test successfully as
specified, the Contractor shall, at no expense to the Lake Limerick Water
System, locate and repair the defects and then retest the pipeline.

All tests shall be made with the hydrant auxiliary gate valves open and
pressure against the hydrant valve. After the test has been completed,
each gate valve shall be tested by closing each in turn and relieving the
pressure beyond. This test of the gate valve will be acceptable if there is
no immediate loss of pressure on the gauge when the pressure comes
against the valve being checked. The Contractor shall verify that the

pressure differential across the valve does not exceed the rated working
pressure of the valve.

Sections to be tested shall normally be limited to 1,500 feet. The
Engineer may require that the first Section of pipe, not less than 1,000
feet in length, installed by each of the Contractor’s crews, be tested in
order to qualify the crew and the material. Pipe laying shall not be
continued more than an additional 1,000 feet until the first Section has
been tested

Prior to calling out the Engineer to witness the pressure test, the
Contractor shall have all equipment set up completely ready for
operation and shall have successfully performed the test to ensure that
the pipe is in a satisfactory condition.

Defective materials or workmanship, discovered as a result of hydrostatic
field test, shall be replaced by the Contractor at no expense to the Lake
Limerick Water System. Whenever it is necessary to replace defective
material or correct the workmanship, the hydrostatic test shall be re-run at
the Contractor’s expense until a satisfactory test is obtained.
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VIIL Improvement Program Schedule

The Lake Limerick Water System has accomplished most of the significant
improvements recommended in the 1998 Water System Plan, and as a result,
the systern now has only limited deficiencies. Water meter installation has been
completed and with additional conservation measures has resulted in
measurable improvement of water use efficiency. A pipeline on St. Andrews
Drive was determined to be a six inch main rather than the expected 4 inch.
This line was indicated by hydraulic analysis to be a significant bottleneck, but
the discovery that it was actually six inch made this issue moot.

The most significant system improvement undertaken since the 1998 plan was
the testing and commissioning of Well 6 in 2001. Pumping tests and water
quality evaluation were conducted 10 assess the suitability of this well to be
added to the system. The tests confirmed that Well 6 could sustain a yield of
about 200 gpm, and the quality of the water is excellent. Following this, a
design was prepared and funds were obtained from the state revolving fund in
order to complete installation of a permanent well and a storage tank. This
project was completed in the spring of 2005, and the well was commissioned.

With the exception of obtaining an appropriate water right certificate for well
3B{application pending), there are no known specific deficiencies of a critical -
nature in the Lake Limerick Water System. However, there is a need to
continuously carry out system improvement by regular renewal and
replacement of any part of the infrastructure that may be nearing the end of its
useful life. A program of regular renewal and replacement is recommended; to
be continued until all facilities have been serviced. The key elements of the
recommended system improvement program are as follows:

A. System improvement program

1. Meter calibration program

To ensure accurate billing and to track water use efficiency as required by
the Municipal Water Law, the service and source meters need to be
calibrated every 5 years, or more often if an error is evident. Calibrating all
service meters will require calibration of about 250 meters per vear over the
5 year cycle.

Estimated annual cost: $5,200
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2. Backflow prevention assemblies

As set forth in Section VI-G, some residential connections will require
backflow prevention assemblies (BAs). To estimate the cost, it is assumed
that a total of 600 units will be installed, all double-check-valve assemblies,
and the cost per unit is $180 installed. Due to the large number of
connections and the time and expense of installation of the BAs, the
installation is scheduled to extend over a period of about a year and a half.
The testing and maintenance of the assemblies will be included in the
operating and maintenarnce budget for the system.

Estimated cost: $§ 108,000

3. Water main replacement progsram

The distribution system is comprised mainly of asbestos-cement pipe. As
the service life of the pipe approaches, a long term approach to replacement
of the pipe should be to replace, as funds are available, older sections, and
sections known to have operational deficits, such as leaks. This item is
budgeted as a certain amount each year, which is to be expended for a

specific project, or carried to the next year as a sinking fund for water main
renewal and replacement.

Estimated annual cost: $10,000-$30,000

The following is a proposed time schedule for improvements:

Table VIII-1: System Improvement Schedule
(Costs in Current Dollars)

YEAR 2 2006 2007 2008 2009 2010 2011 2012 2013
Meter Calibration 5,200 5,200 5,200 5,200 5,200 5,200 5200 5,200
Backflow Prevention 58,000 50,600
Main Replacement 10,000 10,000 20,000 20,000 30,000 30,000
Total 5,200 63200 65200 15200 25200 25200 35200 35200
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IX. Financial Program

The Lake Limerick Country Club is a multipurpose mutual association that
provides for many of the community’s needs. The water system is a part of the
constellation services, and some of the water system transaction records are
kept in accounts consolidated with other enterprise units within the
Association. The water unhty has gradua]ly been settmg up a complled set of

developed separ_ately for the water s*ystem but some components of Balance
Sheets are consolidated. Thus, a complete balance sheet for the water system
alone is not available.

A. Rates and Charges

Since October, 2004, charges for water service include an annual fee of $204 for
a metered lot, and a separate annual fee for a non-metered lot of $60. A
metered lot is charged $17/month base rate which carries an allotment of
12,000 gallons per month. -Additional use above the allotiment is charged at
$2.00 per thousand gallons A non~metered lot is charged a fixed monthly rate
of $5.. The installation of a meter incurs a one-time charge-of $1,000. Tn 20086,
the Water Committee approved a change for metered use to a total of $20 per
umt per month and $8/month non-metered both effectlve October 1, 2006.

The fixed allotment of 12 000 ga]lons per month is equlvalent 10394

gal/ day/ account. ‘This value lies between the estimated average daﬂy use (270
g/d) and maximum dailyaise (540 g/d). During pedk demand season, a
residential unit would bé likely to exceed 270 g/d a number of times, but
whether this makes the monthly total exceed the allotrnent would depend on
the duration of high demand condmons, such as Weather

At the current fixed rate of $17’/mo and if consumption was Just 12,000
gallons in that month, the customer would theoretically sense that the marginal
cost of water is $1.42 per thousand gallons. Above the allotment, the use
charge of $2.00 per thousand rate represents an increase in the marginal cost
of water of 40%. The informed customer would be expected to avoid the
margmal cost change, a ’cendency referred to as prlce elastlcrty

At the new rate of $20/month, the percelved margmal cost just at the threshold
of 12,000 gallons is $1.67 per thousand gallons. The “above-allotment” cost of
$2.00 per thousand then is an increase of 20% in marginal rate. Although the
customer may actually have greater monthly expense for water, there is a
lowered price elasticity due to the smaller percentage difference. For future
rate increases, it is recommended that the utility consider shifting a greater
share of rates to the water consumption charge, and also reducing the amount
of the allotment for the base rate.
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B. Current Financial Condition

The following table summarizes actual Income Statements for fiscal vears 2004
and 2005, and an adopted budget for 2006.

Table IX-1: Income Statements and Current Budget

Budiget
Sales 345,026 262,580 282784
Connection Fees 5,120 21,000 10,000
Other Charges 148 830 300
Gross Income 360,297 284,410 293,084
Labor 85,246 75,666 80,460
Taxes 17,007 1,249 1,000
Accounting 795 2,062 1,000
Advertising - - 100
Bank Charges 211 2,164 1,200
Depreciation 39,687 45,000 52,905
Subscriptions 175 - 500
Engineering 2,751 11,212 10,000
Equip. Rent - 705 570 800
Insurance : 11,437 6,730 6,000
Legal 10,052 6,695 12,000
“Licenses, Permits 2,670 2,506 2,000
‘Newsletier 1,601 1,636 1,500
Postage 4,802 5,299 7,000
Prof Services 134 143 1,500
Mainienance 17,871 15,650 14,000
Security Contract 2,606 2,500 7,500
Service Contract 1,000 2,500
Supplies 4,717 5,559 5,200
Telephone 1,645 1,842 2,000
Utilities 15,664 16,749 20,000
Vehicle 2,009 2,441 2,000
Testing 489 1,738 3,000
Total Expenses 223,354 209,911 231,665
Net Cperating Income 126,943 74,499 61,419
Interest income 2,553 1,260 1,000
Non-COp Income 6,013 2,229 1,700
Interest Expense 1,031) 1,083 -
Non-Op Expense 15 434 15,000
Subtotal Other Income & Expenses 7,520 1,892 (12,300)
Net Income 134,483 76,491 49,119
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The recent income statements reflect a positive net operating income, and
significant depreciation expenses. These factors suggest that current revenue
requirements are being met. Actual revenue in 2005 averaged $227 per year, or
$19 per month per lot. This value is in the lower half of average water rates in
the region.

Balance sheets are only available for the entire organization, since assets and
liabilities are generally not disaggregated to show the water system portion.

- However, the whole balance sheets for the last five years give some useful_ ..
insights.

Table IX-2: Recent Balance Sheets, Lake Limerick Country Club

2001 2002 2003 2004 2005
Current Assets 273,852 350,203 361,721 310,834 473477
Fixed Assets 2,573,642 2,656,487 2,837,916 3022480 3,840414
Less Accumulated Depreciation  (1,380,731) (1,422,096) (1,804,001)(1,715,614) (1,706,825)
Net Book Value 1,192,811 1,234,391 1,233,915 1,306,866 2,142,589
Other Assets 46,013 54,888 63,318 99,938 79,386
Toial ASSS’[S 1,512,776 1,648,482 1,658,954 1,717,‘6_38 2,695,452
Current: Llabllmes ' 72254 117,712 75,468 62,951 169,596
Long Term- Liabilities 7878 36,732 3183 26,172 494,817
Capltal S | 1,364,343 1,494,038 1,560,203 1628515 2,031,030
Total Llabl_[ities 1,512,,'?75 _ 1,648,462 , 1,65.8';954 1,717,638 2,695_,452

The current assets are typically 3 or 4 times the current liabilities. Net book
value remained steady in the early years, but in recent years has shown
significant increase. This reflects the commitment to maintain and improve
capital facilities. The increase in debt (long term liabilities) in 2005 is an
impact of developing the Well 6 facilities using a State Revolving Fund loan.
Debt-equity ratio is still far less than one.

Also,.a brief inspection of the 2004 depre(:latlon schedule for the orga.mzatlon
was conducted to identify likely ; assets of the water system. As a result of this
analysis, thc following estimates are made:
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Table IX-3: Net Cirrent Value of Water System

Total Cost of Plant in Service $ 1,757,236
Total Depreciation (EOY 2004) (632,192)
Net Plant in Service $ 1,125,044

C. Forecasted Financial Conditions

The 2006 budget adopted for the water system, together with the proposed
system improvements, was used to estimate the financial conditions of the
water system through 2013. This forecast is shown in the table below:

Table IX-4: Forecasted Financial Conditions

YEAR --> '32‘6%96‘*‘ 2007 2008 2000 2010 2011

Sales 282,784 206,923 311,769 327,357 343725 360,911
Connection Fees 10,000 10,000 11,000 7.000 11,000 11,000
Other Charges 300 500 500 500 500 500
Gross Income 293,084 307,423 323260 334,857 355225 372.411
Expenses wio Depr 178,760 193,061 208,506 225,186 243,201 .262.657
Depreciation 52,905 75,000 75,000 75,000 75,000 75,000
Total Operating

Expense 231,665 268,061 283,506 300,186 318,201 337,657

Net Operating

Income 61,419 39,362 39,763 34,671 37,024 34,754
Reverse

Depreciation 52,905 75,000 75,000 75,000 75,000 75,000
Other income 2,700 3,000 3,000 3,000 3,000 3,000
Other Expense (15,000) (10,000) {1,000) (1,000) (4,000) (1,000)
Loan Payment (20,000 {20,000) {20,000) (20,000) {20,000} (20,000)
Improvement

Pragram (5,200) (63,200) (65,200) {15,200) (25,200) (25,200)
Net Funds Forward 23,919 24,162 31,583 76,471 68,824 68,554
Funds Accumulated 23,919 48,081 79,644 156,115 224,939 291 493

Lake Limerick Water System Flan - 2006

2012

378,957
8,000
500

388,457

283,670
75,000

358,670

29,787

75,000
3,000
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51,587
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75,000

381,364

26,041
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47,841
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In this table, sales are escalated at 5% annually, and total expenses are
increased at 8%. It is believed this escalation will cover increased testing
requirements, The connection fees are calculated at $1,000 per new service
(See Section II). Depreciation is increased in 2006 to recognize booking the Well
6 facility in 2005 at $ 548,000(25 year S/L). The loan payment is also budgeted
from 2005. The total system improvement cost, as estimated in Section VI is
included as debits. “Other expense” shows an enftry in 2005 and 2006 for

. payment to reserves, with an accumulated amount of about $30, 000.

The calculated funds carried forward if depreuanon is mcluded indicate that

the financial conditions produce a steady accumulation of reserves, with a
balance of over $390,000 predicted for 2013.

Lake Limerick Water System Plan -~ 2006 - Rev A.1 Page 1X-5



1]

Appendix A: Request for Increased Connection
Approval (Approved in 2001)



STATE OF WASHINGTON

DEPARTMENT OF HEALTH
SOUTHWEST DRINKING WATER OPERATIONS
2411 Pacific Ave. » P.O. Box 47823 = Olympia, Washington 98504-7823
(360} 664-0768 » FAX (360) 6641-8058
TDD Relay Service: 1-800-833-6388

August 29, 2001

Kenneth Douglas

Lake Limerick Water

East 790 Saint Andrews Drive
Shelton, Washington 98584

Subject: Lake Limerick Water System, ID # 44150,Mason County; Analysis with New
Demand Data, DOH Project #01-0609, FINAL APPROVAL

Dear Mr. Douglas:

This letter acknowledges receipt of the Construction Report for the completion of installation of
the subject project for this water system that was signed by your engineer John Segerson and
dated July 2, 2001. The construction report indicates that this project has been completed
according to plans and specifications that were approved by this office. On the basis of the
design analysis for this project, which was prepared by your engineer and approved by this
department, this water system is approved for 1250 Equivalent Residential Units.

Sincerely,

JE D DAVIS
WSDOH Regional Engineer

cc: John Segerson, PE
Mason County Health Services
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SEMCON, Inc
618 South Quince St. Suite C, Olympia, WA 98501-1535
Phone: 360-753-5260 ® Fax/Data: 360-753-5636 K Internet: semcon@olywa.net
M Engineering M Planning M Management M Information Technology

June 7, 2001

Mark Toy, Regional Engineer
Southwest Drinking Water Operations
Department of Health

P.O. Box 47823

Olympia, WA 98504-7823

Subject: Lake Limerick Water System, I#44150T, Mason County
Request for Increased Connection Approval

Dear Mark,

In 1998, the Department approved a water system plan for the Lake Limerick
water system, and subsequently approved the capacity of the system for 1,100
ERU. A recent census of the customers of the Lake Limerick system revealed
that there are currently 1,068 residences and community facilities for which
water is being supplied. The assessment of system capacity in the approved
water plan utilized the following estimated values of water requirement per

ER1.
Average Day _ 400 gal/ERU
Maximum Day 850 gal/ERU
Maximum Hour 60 gal/ERU

Production statistics of the system, dating from 1993 to 1997, were used to
establish these values. At the time, the values were noted as being somewhat
high for the customer characteristics of Lake Limerick.

In 1998, the duties of water system manager were assumed by Mr. Ken Douglas
(WDM-I). Since that time, an aggressive conservation program has produced a
significant change in the characteristic water use by the system. Int addition to
optimizing well controls and eliminating frequent tank overtopping, all
connection 1o the golf course irrigation has been eliminated, and the system
has been audited for leaks and other wasteful water uses. A significant
number of both system and customer leaks have been identified and corrected.
Recently, all connections have been provided with meters and data is being
collected for the purpose of setting future water rates based on use.

In the attached Figure 1, the monthly water production is plotted from 1993 to
the present. The successful reduction in water use is readily seen in these
data, together with the increase in the number of customers served. The peak
monthly water use has been reduced from about 19 million galions to about 12
million gallons, while at the same time the number of connections has
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increased from 783 to 1,068. The average daily production per ERU in the 12
months from November 1999 to December 2000 was 227 gallons.

In Figure 2, there is a plot of daily production in August of 2000 (this was a
special study, since daily readings are not normally taken), expressed in gallons
per FRU. The highest recorded demand was just over 500 gallons per day per
ERU. The trend in the data is down, suggesting that higher demand may have
been experienced in the previous month. In fact, the total production for July
was 12.2 million gallons, whereas August production was 11.6 million gallons.
It is possible that the maximum daily production occurred in July, but there is
high confidence that the amount would have been below 650 gallons per day
per ERU. . .

Based on the above, the following values should be reasonable for revising the
system capacity:

Average Day 300 gal /ERU
Maximum Day 650 gal/ERU
Maximum Hour 40 gal/ERU

This letter report is to request, and provide justification for, increasing the
approved connections for the Lake Limerick system to 1,250 ERU, which is the
expected full buildout.

Evaluation of Source Capacity

The Lake Limerick Water System enjoys water rights for 890 gpm and 446 acre-
feet per year. The 830 gpm (instantaneous withdrawal) includes Well 6. Due to
an oversight at the time of construction, a water right was not obtained for
Well 3B, which has a capacity of 210 gpm. An application for this water right
has been pending since April 24, 1997. The 446 acre-feet per year (annual
withdrawal) provides enough commodity for 1,328 ERU

The current source pumping capacity is 850 gallons per minute, including Well
3B. This total was determined by reviewing the actual metered flows. In
addition, where wells are pumped directly to the distribution system, the
pump curves were evaliuated to determine the pumping rate that would be
expected at a hydraulic grade elevation of 535 feet. At this grade elevation,
there would be 30 psi at all services, The number of FRUs that could be
supported by the source pumping capacity of 850 gpm is 1,695.

Total capacity of pumps delivering to the distribution system is 1,150 gpm.
This total includes the production of Wells 2, and 5, which deliver directly to
the distribution system, and booster pumps at Wells 1, 3, and 4. This peak
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pumping rate will support 1,427 ERU, using peak hourly flow estimated from
maximum daily demand. (See attached calculations)

Source capacity is thus most constrained by the annual water rights, which
support 1,328 ERU using the revised demand factors.

Evaluation of Storage Capacity

The storage capacity was evaluated using the methodology of the June 1999
Water System Design Manual. The calculations are included in an attachment.
The storage system is capable of supporting 1,632 ERT, using an actual storage
volume of 335,000 gallons, with the folowing allocation of storage
components:

Operational Storage 8,600 gallons
Equalizing Storage 67,234
Standby Storage

In Tank Volume 259,166

Source Credit 855,360

Total Standby Storage 1,114,526
QOverall Total Volume 1,190,360 gallons

Evaluation of Distribution

In addition to the distribution pumping capacity evaluated above, the piping
network was also evaluated by hydraulic analysis (model output data attached)
to determine the probable maximum flow capacity. Using the analysis
constructed for the water system plan, total demand was adjusted until an
unacceptable condition was identified. At the total demand of 1,091 gpm, the
limit was determined to be the 4" main from Well 3 to the Road of Tralee,
which experienced 7 [t per sec velocity. The demand of 1,091 gpm is
equivalent to 1,345 ERU (See attached calculations)

Summary of Capacity Evaluation

The following summarizes the estimation of capacity of the Lake Limerick
water system:

Source Capacity, Average Day 1,328 ERU
Source Capacity, Maximum Day 1,695
Distribution Pump Capacity 1,427
Storage Capacity 1,632
Distribution Line Capacity 1,345
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‘The above evaluation indicates that, as a result of good management of water
use, there should be sufficient capacity in the system to serve the intended
buildout of 1,250 ERU. Hopefully this information will permit you to approve
the requested connection increase. If you need clarification of any of the
above, or have any other questions, please feel free to call me,

Sincerely,

John Segerson, P.E.
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Figure 1
Monthly Total Water Production
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Daily Production, gat/ERU

Figure 2
Daily Water Use, August, 2000
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Calculation of System Capacity,
Lake Limerick Water System

June, 2001
ERUFACTONG
ADD:= 270 Average daily demand, gallons/dayERU
MDD := 650 Maximum daity demand, gallons/day/ERL
C=16 F:=225
N = 1068 Current ERUs
PHD := @-(C-N +F)+18
1440
PHD = 891 Maximum hourly demand, gallons per minute
PHD. 60

PLANT IN SERVICE DATA

Total Source Production

Q = 850 Actual Total Pumping Capacity, gpm
Q;:= 190 Largest Pump in Service, without standby capability
t:= 90 Average Pump Duly, in percent of 24 hr day

= 50.05 Maximum hourly demand, gallons per hour per ERU

Q,:=Q-Q Actual Reliable Pumping Capacity (remove largest source), gpm

L= 90 Pump Duly, reliabie capacity, percent of 24 hr day

Vg = 144-Qt  Volume from source production

V.= 14.4.Q.t, Reliable Volume, without largest source

Total Distribution Pumping Capacity
Qp:= 1150 Total pumping capacity o distribution system

Total Useable Actual Storage Volume, gallons
V= 335000 Gross total
Vg = 8600 Operational Storage
Vay = V-V Available for Equalizing and Standby
CRS = V,y + V, Total Capacity-Related Storage

VTS = 1101600
V, = 855360

Vay = 326400
CRS = 1181760



LA ACHTY BASED

I LS {'Li!‘

k_::\'*"

MNUMEBER OF EfRls

CRS + 150-[Q - (1\1—?&)}7‘] ~

441

2700

N:=
150. MDD -C + MDD
1440
SELECT ERU CAPACITY BASED ON MINMUR REDUIRED AR T
Vv Y%
N (Vav) (V) =192 (V) = 1632
FERU(N) = |N if =—x N > 200 N 200
(VAV) otherwise (V . VO) =200

200 ERU(N)

N = ERU(N) N = 1632

ALLQCATION OF STORAGE

Vgs =150KI‘£3 J(CN+F)+18 Q]

Vo = 8600
Vs = 67234

Va+ V, = 1114526
Vga = 259166

V, = 835360

VO + VES + VSA = 335000

Vga= Vay - Vg
VSM = CRS - VSA

Operational Storage

Equalizing Storage

Total Standby Storage
Standby Storage, in actual volume
Standby Storage, in source credit

Check Sum, actual storage

LARACITY BASED ON PEAK PUMPING 5541#1.“
fx\fﬂ LM :’1 F
| 1440
Ni=— (Qp— 18) —— | - F
C {(QD ) (MDD) }



LWPACITY BASED ON MAXIMUM DISTRIBUTION RATE

Qp := 1091 Reset peak pumping rate based on distribution limit
1 1440
Ni= —. - 18)| — | -F
c [(QD ) [MDD) ]
N= 1343



Lake Limerick Water System hydraulic analysis. Demands increased until minimum
pressures and maximum velocities obtained to determine maximum allowable demand
on system,

MAXIMUM DIMENSIONS

I !
I [
| Number of PIpPES .uviiervnnararcasarses 1000 |
[ Number of pumps ...... et ea e s e 250 |
|  Number junction nodes........... see-n. 1000 |
|  Flow meters ........... Crer e e . 250 |
| Boundary nodes ......... trresrasnasass 100
! Variable storage tanks ....... feraaeea 250 |
| Pressure switches ....civiiriinrnvnnnas 250 |
| Regulating ValvesS.....iverivvviansanaas 250 |
] Items for limited output ............. 1000 |
]  limit for non-consecutive numbering ..10260 |
o e e +

Cybernet version 2,18, SN: 1132180497-1000
Extended Description:

UNITS SPECIFIED

FLOWRATE ..... enesaa = gallons/minute
HEAD (HGL) ........., = feat
PRESSURE ...v.vvennns = psig

QUTPUT OPTION DATA
OUTPUT SELECTION: THE FOLLOWING RESULTS ARE INCLUDED IN THE TABULATED QUTPUT

ALL CLOSED PIPES ARE NOTED
ALL PIPES WITH PUMPS

ALL PIPES

ALL JUNCTION NODES

MAXIMUM BND MINIMUM PRESSURES = 6
SYSTEM CONFIGURATION
NUMBER OF PIPES .......... b e .. {p) = 102
NUMBER OF JUNCTION NODES ..........(3}) = 80
NUMBER OF PRIMARY LOOPS ...........{1}) = 17
NUMBER OF BOUNDARY NODES .......... (f) = 6
NUMBER OF SUPPLY ZONES .....ceenuan (z) = 1
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SIMULATION RESULTS
R T L R R R R L R o U A gy

The results are cobtained after 6 trials with an accuracy = 0.00162

SIMULATION DESCRIPTION

CyberNet Version 2.18. Copyright 19%1,92 Haestad Methods Inc.
Run Description: Basic Network
Drawing: LIMERICK

PIPELINE RESULTS

STATUS CODE: XX ~CLOSED PIPE BN -BOUNDARY NODE PU ~PUMP LINE
¢V ~CHECK VALVE RV -REGULATING VALVE TK -STORAGE TANK

PIPE NODE NOS. FLOWRATE HEZAD PUMP  MINOR LINE HL/

NUMBER #1 #2 LOSS HEAD LOSS VELO. 1000
(gpm) {(ft) {ft) (ft) (ft/s) (ft/fz)

1 224 101 123.70 0.73 0.00 0,00 1.40 1.55
2 102 101 -56.73 1.60 0.00 0.00 1.45 2.63
3 102 103 50.18 1.21 0.00 0.00 1.28 2,09
5 105 103 ~10,28 0.13 0.00 0.00 0.26 0.11
6 1086 105 3.62 0.02 0.00 0.00 0.09 .02
7 108 106 10.99 0.15 0.00 0.00 0.28 0.13
10 108 111 -33.89 1.62 0.00 0.00 0.87 1.01
14 115 111 62.52 0.54 0.00 0.00 0.71 0.44
16 117 115 -12.63 0.12 0.00 0.00 0.32 0.16
18 117 119 -2,10 0.01 0.00 0.00 0.05 0.01
20 118 121 -19.28 0.32 0.00 0.00 0.49 0.36
22 121 122 -8.95 0.01 0.00 0.00 0.10 0.01
24 122 124 -37.02 0.22 0.00 0.00 0.42 0,17
25 125 124 81.85 0.15 0.00 0.00 0.93 0.72
26 115 125 -84,96 0,59 0.00 0.00 0.95 0.77
27 126 124 -36.65 0.19 0.00 0.00 0.94 1.17
28 126 128 13,94 0.17 0,00 0.00 0.36 0.20
30 129 128 -7.40 0.04 0.00 0.00 0.19 0.06
31 129 130 1:67 0.00 0.00 0.00 0.04 0.00
32 130 131 -21,33 0.05 0.00 0.00 0.54 0.43
33 132 131 7.16 0.03 0.00 0.00 0.18 0.06
34 132 126 -13.71 0.13 0.00 0.00 0.35 0,19
35 130 133 14.82 0.15 0.00 0.00 .38 0.22
36 133 135 9.91 0.12 0.00 0.00 0.25 0.10
38 136 135 -2.38 0.00 0.00 0.00 0.06 0.01
39 136 137 ~-3.34 0.01 0.00 0.00 0.09 0.01
40 137 138 ~7.43 0.04 0.00 0.00 0.19 0.06
41 139 138 ~8.83 0.04 0.00 0.00 0.23 0,08
42 135 139 -3.11 0.00 0.00 0.00 0.08 0.01
43 140 138 21,99 0.26 0.00 0.00 0.56 0.45
44 141 140 28.54 0.16 0.00 0,00 0.73 0.74
45 141 142 -47.86 0.04 0.09 0.00 0.54 0.27
47 142 144 ~-55,22 0.20 0.00 0.00 0.63 0.35
49 144 146 ~65.04 0.12 0.00 0.00 0.74 0.47
50 145 146 -12.27 0.04 0.00 0.00 0.31 0.15
53 150 146 77.31 0.52 0.00 0.00 0.88 0.65
54 151 150 87.12 0.29 0.00 D.00 0,99 0.81

Lake Limerick Hydraulic Analysis Results Page 2



55
56
539
60
61
62
64
66
68
69
70
72
74
75
76
77
78
80
82
84
85
36
89
%0
92
24
96
97
98
99
101
162
104
107
108
110
112
114
115
116
117
120
123
124
126
.127
128
130
132
133
134
135
i3e
137
138
138
140

Lake Limerick

152
152
156
157
158
158
160
163
165
166
167
le2
170
158
166
171
174
172
174
178
178
179
179
188
185
185
188
180
190
182
192
197
199
195
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202
202
191
213
213
212
210
215
215
217
218
223
103
222
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220
214
221
221
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166

151
153
152
158
151
160
162
le2
163
165
166
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170
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176
179
180
188
183
183
188
176
189
1351
151
185
195
197
159
199
200
204
204
176
212
210
208
214
217
219
217
218
223
223
222
222
219
220
222
224
122
202

-70.30 0.05
18.00 0.30
-49.04 0.25
-36.77 0.09
~68.26 0.17
35.62 1.64
19.26 0.30
-60.31 1.13
~-52.95 3.13
-41.50 0.70
403,38 6.21
~49.23 1.25
25.21 0.55
29.36 0.14
261,42 3.66
255.69 2,17
-54 .53 3.20
i88.08 3.20
230.33 2.04
-70.35 0.38
58.08 0.24
13.91 0.10
37.63 0.58
12.36 c.21
~0.08% 0.00
~-11.36 0.21
327.00 1.92
96.76 0.26
-100.03 6.54
71.85 0.20
-76.76 0.18
2.28 G.01
22,73 0.60
~-81.02 0.61
107.02 0.47
120.11 1.18
47.81 2.25
-34.72 0.39
153.07 1.42
25.36 0.21
18.00 0.27
B.18 0.05
88.35 1.09
-97.35 6.52
-31.22 0.59
76.77 2.55
B5.77 3.63
26.81 1.07
75.31 2.34
61.25 1.55
-138.47 7.93
-100.71 3.17
~94,99 5.03
157.45 0.95
-i61.54 1.33
-17.44 0.13
176.10 1.63
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142
201-BN
202-BN
203-BN
204-BN
205-BN
206-XXBN

214
121
224
151
167
125
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JUNCTTIOTN

JUNCTION
NUMEER

157
185

178.43 0.57

-16.05 ¢.01
-286.87 0.51
-159.06 0.08
-436.34 1.42
-174.17 0.88

34,76 0.47
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Hyd
Hyd
Hyd

Eyd

Hyd
Hyd

Hyd
Wel

Hyd
Hyd

15

lgp W“'4

16

17
14
13

12

11

10

9
12

8
7

Well 5

Hyd

Hyd

Lake Limerick

5

4

EXTERNAL  HYDRAULIC
DEMAND GRADE
{gpm) (ft)

5.73 603.25
6.54 6C1.65
13.09 600.44
13,91 600.31
7.36 600.33
22.90 600.47
28.63 602.10
9.82 602,63
14,72 602.52
17.18 602.52
5.73 602.84
10.63 602.85
.18 603.07
7.36 603.22
9.00 602,88
6.54 602.70C
5.73 602.67
-8.18 602.67
3.27 602.71
6.54 602.75
4.91 602.51
10.63 602,40
5.73 602.39
4.09 602.40
5.73 602,44
5.73 602,40
6.54 €02.70
3.27 602.85
7.36 602.9¢
9.82 603.08
12.27 603.18
0.00 603.22
9.82 © 603.74
1.64 604.02
3.27 603.97
18.00 603.68
12.27 603,72
3.27 603,63
- 3.27 603.46
16.36 601.82
8.18  601.52
7.36 600.39
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475.00
475,00
475.00
475.00
470.06
475.00
475.00
475.00
475,00
475,00
477.00
475.00
475.00
475,00
475.00
475.00
475.00
475.00
475.00
480.00
480.00
500.00
500.00
500.00
500.00
500.00
500.00
460.00
500.00
500.00
480.00
480.00
470.00
475,00
475.00
490.00
500.00
505.00
525.00
515.00

2.02 3.05
.00 0.18 0.04
.00 3.25 7.34
.00 1.80 2.46
.00 4.95 15.96
.00 1.98 2.91
.00 0.89 1.06
PRESSURE  JUNCTION
HEAD PRESSURE
{ft) (psi)
103.25 44 .74
101.65 44.05
125.44 54,36
125.31 54.30
125.33 54.31
125.47 54.37
132.10 57.24
127.63 5%.31
127,52 55.26
127.52 55,26
127.84 55.40
127.85 55.40
126.07 54.63
128.22 55.56
127.88 55.41
127.70 55.34
127.67 55.32
127.67 55,32
127.71 55,34
127.75 55.36
127.51 55.26
122.40 53.04
112.39 48.70
102.40 44,37
102.44 44,39
102.40 44,37
102.70 44.50
102.85 44 .57
102.90 44,59
143.09 62.01
103.18 44,71
103,22 44,73
123.74 53.62
124,02 53.74
133.97 58.06
128.68 55.76
128.72 £5.78
113.63 49,24
103,46 44,83
96.82 41,96
76.52 33.18¢
85.39 37.00
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.00
.09
13
.09
27
.82
.27
.54
.91
27
.45
.91
.00
.27
.54
.91
.54
.45
27
.09
.18
.09
.18
.82
.36
.00
.91
.00
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.00
.54
W13
.09
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.36
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MAX TMUM JUNCTION
PRESSURES NUMBER
(psi)
€2.01 162
61.81 183
58.06 210
57.24 163
55.78 199
55.76 172
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597.27
596,56
602.77
€603.32
592,90
580.73
587.53
583.58
583.19
582.96
582.86
582.15
582.15%
582.36
585.50
585.76
592.30
5%2.49
692.68
592.68
583.28
583.75
554.83
592.68
584.47
584,52
584.78
585.00
585.57
5B86.66
583.18
595.73
593.77
590.59
602.65
601.70
599.36
603.98

VALUES

500.00 97
500.00 96.
510.00 92.
510,00 93,
500.00 92,
500.00 80
480.00 107.
470.00 113.
475.00 108,
475.00 107.
475,00 107.
500.00 82.
475,00 107
475.00 107.
465,00 120,
475.00 110.
495,00 97.
490.00 102.
480.00 112.
480.00 112.
505.00 8.
500.00 93.
500.00 94,
500.00 52.
480,00 104.
500.00 84.
490.00 94.
480.00 105,
475.00 110.
470.00 116.
465.00 128.
470.00 125
480.00 113,
480.00 110
460.00 142
495.00 106.
475.00 124.
480.00 123
MINIMUM
PRESSURES
(psi)
33.16
35,60
36.62
37.00
38.26
39.32

.27

56
77
32
90

.73

§3
58
19
96
B6
15

.15

36
50
76
30
49
68
68
28
75
93
68
47
52
78
00
57
66
18

.13

77

.59
.65

70
36

.98
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49

15
84
20
44
26
32
60
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52
21
99
16
41
83
83
26
63
14
16
27
62
07
50
91
55
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48
30
82
81
24
89
72
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SUMMARY oF INFLOWS AND CUTFLOWS

{+) INFLOWS INTC THE SYSTEM FROM BOUNDARY NODES
(~) OUTFLOWS FROM THE SYSTEM INTO BOUNDARY NODES

PIPE FLOWRATE
NUMBER {gpm)
201 286.87
202 159.06
203 436,34
204 174.17
205 34,76
NET SYSTEM INFLOW =  1091.21
NET SYSTEM OUTFLOW = 0.00
NET SYSTEM DEMAND =  10091,21

k%% CYBERNET SIMULATION COMPLETED ****

DATE: 3/29/2001
TIME: 11:54:45

Lake Limerick Hydraulic Analysis Results
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Appendix B: Municipal Water Law and Required
Attachments



Lake Limerick Water System (44150 T)

Attachment 2: Municipal Water Law Water System Plan/Small Water System Management Program General

Approval Checklist

For each element, please identify where in your Water System Plan (WSP) or Small Water System Management Program (SWSMP)
submittal the requirements of the Municipal Water Law identified in the column labeled “Element” arc addressed.

The “Application” column identifies the type of plan (WSP or SWSMP) and the size of systern the element applies to.

Addressed
e in plan on Documentation
Application Element pages Attached
indicated
Water rights ahd system capacity. - R - e c ‘
The water rights self-assessment you have included in your WSP and SWSMP must be complete and must
adequately reflect your water right status. Please review your self-assessment for completeness, accuracy and
WASI{, ;;:3 Sg{cesf consistency with your water righis. ll’ageg)m_-
% If there are factors (i.e. supplemental, seasonal, etc.) to your water right that are not addressed in the self- 10. App D
assessment format, provide additional statements on how these factors affect your self-assessment.
The system capacity analysis tust incorporate the water right quantity parameters {QaQi) found in your water
WSP and SWSMP | rights self-assessment. Identify the number of connections, population served, and/or Equivalent Residential Units | Page(s)Li-5
All size systems | (BRUs) that you are currently serving and identify your current instantaneous and annual water usage. Water use | App E
demand should not exceed existing water right QaQi.
The system capacity analysis must incorporate the water right quantity parameters (QaQi) found in your water
WsP rights self-assessment. For a 6-year planning horizon, evaluate the number of connections, population served, Page(s)11-4
All size systems | and/or Equivalent Residential Units (ERUs) that you are planning on serving, utilizing historical water usage and | & -5
future population projections. Water use demand pro_]ectlons should not exceed ex1stmg water rlght QaQi.
Service Area Delineation . _ " : ‘ L e S
Provide a map and descnptmn of the water system service ared. The map must delmeate vour retail service area
WSP and SWSMP
All size systems {existing and future) as well any other service area (existing and future) you wish to include in your water right Page(s)1-8
Y place of use. Provide clear differentiation between the two boundaries.
WSsP a}nd SWSMP i provide a copy of the land use map(s) for jurisdictions served by your system. Page(s)I-8
All size systems —_
March 2004 Revision
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Addressed

ot in plan on Documentation
Application Element pages Attached
indicated
Conservation
New language has been added to RCW 70.119A, which states, ... municipal water suppliers shall continue to meet
the existing conservation requirements of the department and shall continue to implement their current water
WSP and SWSMP | conservation programs.” P N/A
All size systems | Describe what, if any, previous efforts will be discontinued. For discontinued efforts, identify why continuation of age(sl A
these efforts would be ineffective or provide documentation that the discontinued program had a prescribed end
date or savings level.
Must meet current conservation requirements. Please review the requirements (attached) and provide identification Page(s) L1-4.
WSP of where in your current WSP each of the elements is included. HI-10.IV-1
All size systems to 9. App D
&E
S_WSMP Provide a completed Water Conservation Program (Element 14 of the SWSMP). Page(s) N/A
All size systems Sa—
WSP . Describe the projects, technologies, and other cost-effective measures that comprise your water conservation e
Systems serving | program. Mustbe
1000 or more attached’
connections
wsp . Describe the improvements in the efficiency of water system use resulting from implementation of your water b IV
Systems serving | qonservation program over the last six years. age(s) 1V~
1000 or more 4
connections
WSP

Systems with
inchoate water
rights serving 1000
or more
connections

Provide a demand forecast for the next 6-years based on the water savings expected from the planned conservation
measures.

Page(s)IV-5

WSP
Systems with
inchoate water
rights serving 1000
or more
connections

Provide a demand forecast for the next 6-years based on the water savings expected if implementing additional
conservation measures that were considered cost-effective, including those that were not chosen to be implemented
at this time.

Must be

attached -

Attachment 2 2

March 2004 Revision




Addressed

All size systemns

3. Conditions of a non-technical nature that may affect your ability to provide new water service
(annexation procedures, water rights issues, local ordinances, etc.)

project, and describe your procedure for handling disputes and appeals when water service requests
are denied

4. Your system’s procedures for granting or requesting extensions of time during a water service related |

s in plan on Documentation
Appiication Element pages Attached
| indicated
WSP Exploring opportunities for water reclamation is an element of the Municipal Water Law that must be addressed in
Systems with | this plan Page(s)[V-6
greater than 1000 | Systems > 1000 Connections must complete Attachment 9: Water Reclamation Checklist for Systems with 1.000 BN
connections or more Connections or provide comparable decumentation.
Duytesewve . . . oo oo o e
Describe how your system responds to requests for new water service by providing:
1. The process for service requests, including timeframes
2. How you determine that your system’s capacity is adequate to provide new water service (including
WSP sufficient water rights)

Local Govérnmetit Congisténcy

WSP or SWSMP
All size systems

Consistency with applzcable adopted local plans regu!arzons and polzc fes must be determmed prior to plan
submittal. For each appropriate planning agency provide a completed “Consistency Statement Checklist”
analogous documentatzon

-Witershéd Coordination

WSP or SWSMP
All size gystems
in Watershed
Planning Process
per RCW 90.82

If your system is located in an area developmg a watershed pIan per RCW 90.82, descrlbe your eﬁoﬂs to
coordinate with the local planning unit. We have attached a list of Water Resource Inventory Areas (WRIA)
where watershed plans are currently in development along with contact names for each area.

Pg [-4

Attachment 2 3
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- Mtachment 5:

Consistency Statement Checklist

Water System Plan and Small Water System Management Program

This checklist is intended to ensure consistency of water system planning documents with
adopted local comprehensive plans and development regulations. Each local planning
jurisdiction in which the water utility provides service will review the relevant water system
planning information and provide a signed consistency statement to the utility for submittal to
the Department of Health. Ifthe local planning agency will not respond, the highest authority
within the utility (chair of governing body, executive director of private companies, etc.) must

sign to verify consistency of the plan information.

Water System Name: Lake Limerick

Planning Document Title: Water System Plan

Local Planning Jurisdiction: Mason County

PWS ID: 44150 T

Plan Date: Nov 2005

with a 60-day timeline for local agency to respond. Include: name of contact,
date, type of effort aitempted, and response from local agency.

P syin - - i
Consrstency Statement .;::gf,i,.!,;, 1 Ve~ NowNot
(Reference Municipal Water Law Section 5 and'8, .- Dogument- .| A'ppligablleo -
- emendmeit to chapter 90.03:386 and chapter 43.20 RCW) (comile“?;i by ,
The retail service area, and any other areas not served by a separate public water Pages I-7
system, and land use identified in the WSP is consistent with the adopted
comprehensive plan and adopted development regulations and policies. &-8
For WSPs only: The growth projection used to forecast water demand for the
retail service area is consistent with the adopted city/county’s population growth P
" X ST . - ages 1I-1
projections (and commercial development projection if applicable). Ifa different 4
growth projection was used, the alternative growth projection and methodology 10 -
proposed is acceptable based on explanation given.
For WSPs only: New potential large water users (that may have a significant
impact on the water system) that the city/county is aware of have been identified N/A
in the WSP.
For city-owned systems only: All policies regarding water service outside
the corporate boundaries are included in this WSP. These policies are consistent N/A
with the adopted comprehensive plan and development regulations.
Where the local planning agency is unable to sign a Consistency
Statement: Provide documentation of efforts to coordinate with local agencies N/A

I certify that the above statements are true to the best of my knowledge and that these statements support the

conclusion that the subject-planning document is consistent with adopied comprehensive plans,

development regulations, and other policies.

Signature

Printed Name, Title, & Jurisdiction

Date

**For any issues of inconsistency, please provide comments on how they can be resolved. **

Attachment 10 1




SEMCON, Inc.

1211 Fourth Avenue East, Suite 101, Olympia, WA 98506-4211
Phone: 360-753-5269 ‘® Fax: 360-753-5636 B e-mail: mary@semcon.us .
B4 Engineering B Planning M Management ¥ Information Technology

November 25, 2005

Lake Limerick Water System's Forecasted
Water Savings With Conservation

Prepared by: Mary Wilkes
Engineering Technician

The following is intended to satisfy the Department of Health requirement set
forth on Page 2 of Attachment 2 of the Municipal Water Supply - Efficiency
Requirements Act of 2003. It was prepared as an attachment to be submitted

to the Department of Health along with the review draft of the Water System
Plan.

The System's water conservation program is detailed in its water system plan,
which states:

“5. Forecasted Water Savings with Current and Planned Conservation

It is difficult to determine the amount of conservation that will be achieved
in the next six years. Because of the system has been so successful at
conservation in the past, it is unlikely that the system will be able to reduce
its water production by a larger percentage. Table IV-2 shows the
forecasted ADD, MDD and annual production with the current conservation
measures. Table IV-3 shows the forecasted ADD, MDD and annual
production with the planned conservation measures, as well as forecasted
annual savings. This is based on the assumption of 1.02% annual reduction,
which equates to 5% reduction when compounded yearly for six years.

Forecasted Water Savings with Conservation Page 1 of 3



Table IV-2: Forecasted Production with Current Conservation

Annual

Bmﬂ!%(éﬁ;m
2005 86.5
2011 | 1173 213 540 91.3
2015 | 1205 213 540 93.8
2025 | 1248 213 540 97.2

005 | 111t | 211 | 534

0.9
2011 | 1173 199 482 6.3
2015 | 1205 191 482 10.0
2025 | 1248 172 435 18.8

6. Analysis of Cost-Effectiveness of Conservation Measures Not Used

Below are the measures, recommended for a system of this sizel, that the
system has chosen not to implement, along with an analysis of the cost-
effectiveness of the measure.

a. Purveyor Assistance

The system does not supply water to any purveyors; therefore, this
measure does not apply.

b. Single-Family/ Multi-Family Kits

This is likely to be expensive. Because customer consumption is already
so low, it is not likely to yield significant water savings.

1 “Conservation Planning Requirements”, (Ecology Publication # 92-24 & DOH #331-008),
published by Washington State Department of Ecology in conjunction with the Department
of Heath, March 1994, pg 23
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¢. Nurseries/Agricultural

The system does not provide service to any nurseries or agricultural
customer; therefore, this measure does not apply.

7. Forecasted Water Savings with Additional Conservation

With the 46.8% reduction from the current conservation and the estimate
5% reduction from planned conservation measures, it is unlikely that the
system could achieve much more than 1% reduction with additional
measures, Table IV-4 shows the forecasted ADD, MDD and annual
production with additional conservation, as well as the additional annual
savings. This is based on a 0.200% annual reduction, which equates to a 1%
reduction when compounded annually for six years. By examining the
savings, it can be seen that the yield of additional conservation is likely to
be insignificant compared to the vield from current and planned
conservation.

Table IV-4: Forecasted Production and Savings with Additional Conservation

2011 | 1173 186 472 83.8 1.2

2015 | 1205 186 4772 82.0 1.8
2025 | 1248 165 417 75.1 3.3

Forecasted Water Savings with Conservation Page 3 of 3



SEMCON, Inc.

1211 Fourth Avenue East, Suite 101, Olympia, WA 98506-4211
Phone: 360-753-5269 ® Fax:360-753-5636 E e-mail: mary@semcon.us
M Engineering 4 Planning & Management ¥l Information Technology

November 25, 2005

Lake Limerick Water System's Conservation
Projects, Technologies & Measures

Prepared by: Mary Wilkes
Engineering Technician

The following is intended to satisfy the Department of Health requirement set
forth on Page 2 of Attachment 2 of the Municipal Water Supply - Efficiency
Requirements Act of 2003. It was prepared as an attachment to be submitted

to the Department of Health along with the review draft of the Water System
Plan.

The System's water conservation program is detailed in its water system plan,
which states:

“3. Continuing Planned Conservation Measures

The Lake Limerick Water System is classified as a medium sized system by
the “Conservation Planning Requirements”. The conservation measures
that are recommended for a system of this size and which have been
implemented by the system are listed helow.1 The system will continue to
implement each of these measures.

a. Program Promotion

The system encourages conservation through public meetings,
news letters and billing statements.

1 “Conservation Planning Requiremenis”, (Ecology Publication # 92-24 & DOH #331-008),
published by Washington State Department of Ecology in conjunction with the Department
of Heath, March 1894, pg 23
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bh. Customer Assistance

The system promotes conservation by providing customer
assistance through the same methods mentioned above.
Customers can also call the water system for assistance with
comnservation.

C. B111 Shomng Consumpnon Hlstory

The water system has Jn:lplemented a bﬂ]mg systern that shows
consumption history on the bill.

d. Source Meters
The system has meters on all its sources.
e. Service Meters

The system has meters on all its existing service connections, and
requir—es all new connections to have service meters.

f. Unaccounted Water/Leak Detectlon
The system wﬂl do monthly audlts to momtor the unaccounted—for
‘water; The system has been very proactlve in flnchng and ‘
e]nnmatmg leaks .

g. Landscape Management

Durmg the surmmer, the customers are restricted from watering
their lawiis on either even or odd days, depending on their
address. The community golf course is watered with surface water

from the lake.
h. Conservati.On Pricing

The systeru’s current rate structure is designed to encourage
conservation.

4, New Planned Conservahon Measures

Because the current water conservation program has proven to be so
effective, the water system will continue to follow the existing program. In
addition to the previously mentioned measures, the water system will
implement the following measures:

Page 2 of 3



+ source and customer meter calibration program

« replacement of aging pipes that are likely to leak”
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SEMCON, Inc.

1211 Fourth Avenue East, Suite 101, Olympia, WA 98506-4211
Phone: 360-753-5269 B Fax: 360-753-5636 k= e-mail: mary@semcon.us
& Engineering I Planning M Management ¥ Information Technology

November 25, 2005

Lake Limerick Water System's Response to
Requests for New Water Services

Prepared by: Mary Wilkes
Engineering Technician

The following is intended to satisfy the Department of Health requirement set
forth on Page 3 of Attachment 2 of the Municipal Water Supply - Efficiency
Requirements Act of 2003. It was prepared as an attachment to be submitted
to the Department of Health along with the review draft of the Water System
Plan.

The System's response to requests for water service is detailed in its water
system plan, which states:

"F. Service Area Policies

The system currently has approval from the Department of Health for 1,250
single-family residences, or equivalent. Some connections are presently not
being utilized. Property owners wishing to develop their property are charged
a $1,000 hookup fee and receive a certificate of water availability from the
water system. "

Response to Request for Service Page 1 of 1



WAC 197-11-960 Environmental checklist.
ENVIRONMENTAL CHECKLIST
Purpose of checklist:

The State Environmental Policy Act (SEPA), chapter 43.21C RCW, requires all governmental agencies to consider
the environmental impacts of a proposal before making decisions. An environmental impact statement (E1S) must be
prepared for all proposals with probable significant adverse impacts on the quality of the environment. The purpose of this
checklist is to provide information to help you and the agency identify impacts from your proposal (and to reduce or avoid
impacts from the proposal, if it can be done) and to help the agency decide whether an EIS is required.

Instructions for applicants:

This environmental checklist asks you to describe some basic information about your proposal, Governmental
agencies use this checklist to determine whether the environmental impacts of your proposal are significant, requiring
preparation of an EIS. Answer the questions briefly, with the most precise information known, or give the best description
you can,

You must answer each question accurately and carefully, to the best of your knowledge. In most cases, you should
be able to answer the questions from your own observations or project plans without the need to hire experts. 1f you really
do not know the answer, or if a question does not apply to your proposal, write "do not know" or "does not apply."
Complete answers to the questions now may avoid unnecessary delays later.

Some questions ask about governmental reguiations, such as zoning, shoreline, and landmark designations.
Answer these questions if you can. 1f you have problems, the governmental agencies can assist you.

The checklist questions apply to all parts of your proposal, even if you plan to do them over a period of time or on
different parcels of land. Attach any additional information that will help describe your proposal or its environmental
effects. The agency to which you submit this checklist may ask you to explain your answers or provide additional
information reasonably related to determining if there may be significant adverse impact.

Use of checklist for nonprojeci proposals:

Complete this checklist for nonproject proposals, even though questions may be answered "does not apply.” IN
ADDITION, complete the SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS (part D).

For nonproject actions, the references in the checklist to the words "project,” "applicant," and "property or site”
should be read as "proposal,” "proposer,” and "affected geographic area,” respectively.

A. BACKGROUND

1. Name of proposed project, if applicable:
Lake Limerick Water System Plan

2. Name of applicant:
Lake Limerick Water System

3. Address and phone number of applicant and contact person:
Kirk Osborne
E 79 5t. Andrew Dr
Shelton, WA, 98584
(360) 426-4563
4. Date checklist prepared:
Nov 2, 2005
5. Agency requesting checklist:
Department of Health
6. Proposed timing or schedule (including phasing, if applicable):
N/A
7. Do you have any plans for future additions, expansion, or further activity related to or connected with this proposal? If

yes, explain. Some infrastructure replacement is forecasted by the water system plan. These projects will take place
after plan approval. Some projects may require separate SEPA compliance.



8. List any environmental information you know about that has been prepared, or will be prepared, directly related to this
proposal.

None

9. Do you know whether applications are pending for governmental approvals of other proposals directly affecting the
property covered by your proposal? If yes, explain.
No

10, List any government approvals or permits that will be needed for your proposal, if known.
Plan approvals by Washington State Departments of Iealth, Ecology, and Masen County Department of Community
Development.

11. Give brief, complete description of your proposal, including the proposed uses and the size of the project and site.
There are several questions later in this checklist that ask you to describe certain aspects of yvour proposal. You do not need
fo repeat those answers on this page. (Lead agencies may modify this form to include additional specific information on
project description.)

Proposing a water system plan, pursuant to WAC 246-290-100

12. Location of the proposal. Give sufficient information for & person to understand the precise location of your proposed
project, including a street address, if any, and section, township, and range, if known. If a proposal would occur over a
range of area, provide the range or boundaries of the site(s). Provide a legal description, site plan, vicinity map, and
topographic map, if reasonably available. While you should submit any plans required by the agency, you are not required
to duplicate maps or detailed plans submitted with any permit applications related to this checklist.

Within the Lake Limerick Water System service boundary area, as depicted in Figure I-1 of the proposed water
system plan. This area is located in Township 21N, Range 3W, in Mason County

TG BE COMPLETED BY APPLICANT EVALUATION FOR
AGENCY USE ONLY

B. ENVIRONMENTAL ELEMENTS
1. Earth

a. General description of the site {circle one): Flai, rolling, hilly, steep slopes, mountainous,
other .. Hilly

b. What is the steepest slope on the site (approximate percent slope)? 67%



TO BE COMPLETED BY APPLICANT EVALUATION FOR
AGENCY USE ONLY

¢. What general types of soils are found on the site (for example, clay, sand, gravel, peat,
muck)? If you know the classification of agricultural soils, specify them and note any prime
farmland.

Clay, gravel, sand, top soil, and filk (based on well logs)

d. Are there surface indications or history of unstable soils in the immediate vicinity? If so,
describe.

No

e. Describe the purpose, type, and approximate quantities of any filling or grading proposed.
Indicate source of fill,

None

£ Could erosion occur as a result of clearing, construction, or use? If so, generally describe.
No

. About what percent of the site will be covered with impervious surfaces afier project
construction (for example, asphait or buildings)?

N/A

-

. Proposed measures to reduce or control erosion, or other impacts io the earth, if any:
N/A

a. Air

a. What types of emissions to the air would result from the proposal (i.e., dust, antomobile,
odors, industrial wood smoke) during construction and when the project is completed? 1f
any, generally describe and give approximate quantities if known.

None

b. Are there any off-site sources of emissions or odor that may affect your proposal? Hf so,
generally describe.

No

o

Proposed measures to reduce or control emissions or other impacts to air, if any:
None



TOBE COMPLETED BY APPLICANT EVALUATION FOR
AGENCY USE ONLY

3. Water

a. Surface:

1) Isthere any surface water body on or in the immediate vicinity of the site (including
year-round and seasonal streams, saltwater, lakes, ponds, wetlands)? If yes, deseribe type
and provide names. If appropriate, staie what stream or river it fows into.

Lake Limerick, Cranberry Creek, Lake Leprechaun

2)"Will-the project require-any work -over; in,-or adjacent to (within 200 feet) the described -
waters? If ves, please describe and attach availeble plans.

Not relevant to-plan

3) Estimate the amount of fill and dredge material that would be placed in or removed
from surface water of wetlands and indicate the area of the site that would be affected.

Indicate the source of fill material.
N/A

4) Will the proposal require surface water withdrawals or diversions? Give general
descnpmon purpose, and approxjmate guantities if known.

No

5) D_désj:h_e pfqposai Tie WIthm a flOOiyear,ﬂooapiai'n? 1f so, note location on the site plan,
N/A - | | | |

6) Does the proposal mvolve any dlscharges of waste materials to surface waters'? If s0,
describe the type of wasie and ant1c1pated volume of discharge.

N/A

b. Ground: _
1) Will ground water be withdrawn, or will water be discharged to ground water? Give

general description, purpose, and approximate quantities if known,
The water system currently withdraws water from its wells to sapply the water to the Iocal population. The

water system plan does not propose sxgmficant change to this.

2) Describe waste material that wﬂl be discharged into-the ground from septic tapks or
other sources, if any (for example: Domestic sewage; industrial, contauung tha
following chemicals. . . ; agricultural; etc.). Describe the general size of the system, the
number of such systems ‘the number of houses to be served (if applicable), or the number of animals or

humans the system(s) are expected to serve.
Al the houses in the area are op septic systems. Development permits and domestic waste systems are

subject to approval under county code.



TO BE COMPLETED BY APPLICANT

¢. Water runoff (including stormwater):

1} Describe the source of runoff (including storm water) and method of collection
and disposal, if any (include gquantities, if known). Where will this water flow?

Will this water flow into other waters? If so, describe.
N/A

2} Could waste materials enter ground or surface waters? If so, generally describe.

NfA

d. Proposed measures to reduce or control surface, ground, and runoff water impacts, if any:

N/A
4. Planis

a. Check or circle types of vegetation found on the site: - N/A

deciduous tree: alder, maple, aspen, other

evergreen tree; fir, cedar, pine, other

shrubs

grass
pasture

crop or grain

wet soil plants: cattail, buttercup, bullrush, skunk cabbage, other

water plants: water lily, eelgrass, milfoil, other
other types of vegetation

b. What kind and amount of vegetation will be removed or altered?
None

¢. List threatened or endangered species known to be on or near the site.
None

(=9

vegetation on the site, if any:
None

5. Animals

=

site: - N/A

birds: hawk, heron, eagle, songbirds, other:
mammals: deer, bear, elk, beaver, other:
fish: bass, salmon, trout, herring, shellfish, other:

b. List any threatened or endangered species known to be on or near the site.

N/A

. Proposed landscaping, use of native plants, or other measures to preserve or enhance

EVALUATION FOR
AGENCY USE ONLY

. Circle any birds and animals which have been observed on or near the site or are known to be on or near the



TO BE COMPLETED BY APPLICANT EVALUATION FOR

AGENCY USE ONLY
c. Is the site part of a migration route? If so, explain,

N/A

d. Proposed measures to preserve or enhance wildlife, if any:
None

6. Energy and natural resources

a. What kinds of energy {electric, natural gas, oil, weod stove, solar) will be used to meet
the completed project’s energy needs? Describe whether it will be used for heating,
manufacturing, etc.

None, as directly part of the water system plan

b. Would your project affect the potential use of solar energy by adjacent properties?
If s0, generally describe.

N/A

¢. What kinds of energy conservation features are included in the plans of this proposal?
List other proposed measures to reduce or control energy impacts, if any:

Water conservation is part of the plan. This could lead directly to reduced energy consumption,

7. Environmental health

a. Are there any environmental health hazards, including exposure to toxic chemicals, risk
of fire and explosion, spill, or hazardous waste, that could occur as a result of this proposal?
If so, describe.

No

1) Describe special emergency services that might be required.
None

2) Proposed measures to reduce or control environmental health hazards, if any:
The water quality is rouiinely monitored for contaminates.

b. Noise

1) What types of noise exist in the area which may affect your project (for exampie:
traffic, equipment, operation, other)?
N/A

2) What types and levels of noise would be created by or associated with the project on a
shorl-term or a long-term basis (for example: traffic, construction, operation, other)? Indi-
cate what hours noise would come from the site,

N/A



TO BE COMPLETED BY APPLICANT EVALUATION FOR
AGENCY USE ONLY

3) Proposed measures to reduce or control noise impacts, if any:
None

8. Land and shoreline use

&, What is the current use of the site and adjacent properties? o

Current vicinity of plan area is mostly residential. There is one golf course and assocmted sllops Surround area

is rural,

b. Has the site been used for agriculture? If so, describe.
N/A

&

Describe any structures on the site.
Houses, pro shop, clubhm:%, pump houses, water tanks, workshop for water sysiem.

=

Wﬂl any striciures be demolished? Tf so, what?
“N/A - ' ‘

e. What is the (;u_rrex'it zoning classification of the site?
Rural residential.

f. What is the current comprehensive plan designation of the site?
Lake Limerick Country Clab

If applicable, what is the current shoreline master program designation of the site?
N/A

oo

=

Has any part of the site been classified as an "environmentally sensitive” area? If so, specify.
N/A

i Approximately how many people would reside or work i the compieted project?
Approximate‘]y 2500, same as it is now.

j. Approximately how many people would the completed project displace?
N/A

k. Proposed measures to avoid or reduce dispiacement impacts, if any:
N/A



TO BE COMPLETED BY APPLICANT EVALUATION FOR
AGENCY USE ONLY
. Proposed measures to ensure the proposal is compatible with existing and projected land

uses and plans, if any:

Approval by Department of Health, Department of Ecology, and Masen County Department of Community
Development.

9. Housing

a, Approximately how many units would be provided, if any? Indicate whether high, mid-
die, or low-income housing.
N/A

b. Approximately how many units, if any, would be eliminated? Indicate whether high,
middle, or low-income housing.

N/A

¢. Proposed measures to reduce or control housing impacts, if any:
N/A

10. Aesthetics

a. What is the tallest height of any proposed structure(s), not including antennas; what is
the principal exterior building material(s} proposed?

N/A

b. What views in the immediate vicinity would be altered or obstructed?
N/A

¢. Proposed measures to reduce or control aesthetic impacts, if any:
N/A

11. Light acd glare

4. What type of light or glare will the proposal produce? What time of day would it mainly
occur?

N/A

b. Could light or glare from the finished project be a safety hazard or interfere with views?
N/A

¢. What existing off-site sources of light or glare may affect your proposal?
N/A

d. Proposed measures to reduce or conirol light and glare impacts, if any:
N/A



TOBE COMPLETED BY APPLICANT EVALUATION FOR

AGENCY USE ONLY

12. Recreation

a.

What designated and informal recreational opportunities are in the immediate vicinity?
N/A

. Would the proposed project displace any existing recreational uses? If so, describe.

N/A

Proposed measures to reduce or control impacts on recreation, including recreation op-
portunities to be provided by the project or applicant, if any:

N/A

13. Historic and cultural preservation

a.

Are there any places or objects listed on, or proposed for, national, state, or local preser-
vation registers known to be on or next to the site? If o, generally describe.

N/A

. Generally describe any landmarks or evidence of historie, archaeological, scientific, or

cultural importance known to be on or next to the site.
N/A

. Proposed measures to reduce or control impacts, if any:

N/A

14. Transportation

a.

Identify public streets and highways serving the sife, and describe proposed access to the
existing street system. Show on site plans, if any.

N/A

. Is site currently served by public transit? Ifnot, what is the approximate distance to the

nearest transit stop?
NA

. How many parking spaces would the completed project have? How many would the

project eliminate?
N/A

. Will the proposal require any new roads or streets, or improvements to existing roads or

streets, not including driveways? If so, generally describe (indicate whether public or
private).

N/A



TO BE COMPLETED BY APPLICANT EVALUATION FOR

AGENCY USE ONLY
e. Will the project use (or occur in the immediate vicinity of) water, rail, or air transporia-
tion? 1f so, generally describe.

N/A

f How many vehicular trips per day would be generated by the completed project? If known, indicate when peak
volumes would occur.,

N/A

g. Proposed measures to reduce or control transportation impacts, if any:
N/A

15. Public services

a. Would the project result in an increased need for public services (for example: fire pro-
tection, police protection, health care, schools, other)? 1f so, generally describe.
Water System Plan must be consistent with county growth management. Will include programs to increase

safety and reliability of public drinking water within its service area. Projects recommended for infrastructure
improvement will require separate SEPA compliance.

b. Proposed measures to reduce or control direct impacts on public services, if any.
N/A

16. Utilities

a. Circle utilities currently available at the site: electricity, natural gas, water, refuse serv-
ice, telephone, sanitary sewer, septic system, other.

N/A

b. Describe the utilities that are proposed for the project, the utility providing the service,
and the general construction activities on the site or in the immediate vicinity which might
be needed.

None, plan only

C. SIGNATURE
The above answers are true and complete to the best of my knowledge. T understand that the Jead
agency is relying on them to make its decision. ; )
gency ying ) Gone.uranee LIDwm -~

.......................... WIAQW LS e,
g /2. / /2 / 2oy

Signature: .1 bt

Date Submitted: {2-./ pl/?—
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TO BE COMPLETED BY APPLICANT EVALUATION FOR

AGENCY USE ONLY
D. SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS

(do not vse this sheet for project actions)

Because these questions are very general, it mzy be helpful to read them in conjunction
with the list of the elements of the environment.

When answering these questions, be aware of the extent the proposal, or the types of
activities likely to result from the proposal, wonld affect the item at a greater intensity or

Tat a_fastel rate than if the proposal were not | 1mplemented Respond briefly and-in-general -~ ~-— e e

terms. .

1. How would the proposal be likely to increase discharge to water; emissions to air; pro-
duction? storage, or release of toxic or hazardous substances; or production of noise?
No increase is anticipated.

Proposed meagures to avoid or reduce such increases are:
Not. appheable '

2. How would the proposal be hkely to affeot plants ammals ﬁsh or marine life?
‘ No change

Proposed measures o protect or. conserve p]ants ammals ﬁsh or marine 11fe are:
Not apphcabie ‘

3. How would the proposal be likely to deplete energy or natural resources?
The water system currently thhdraws water from its wells 1o provlde water for the current populatmn This
does use water and a small amount of energy A Water conservaﬁon pr ogram is part of the water system plan,
which-could reduee the a_mount of water w_ithdrawn from the wells and the amount of energy consumed,

Proposed measures to protect or conserve energy and natural resources are:
See.above

4. How woﬂd the proposal be likely touse or affeet envxronmentally sensmve areas of
areas degignated (or eligible or under study) for governmental protectmn such as parks,
wilderness, wild and scenic rivers, threatened or endangered species habitat, historic or
culturatl sites, wetlands, floodplains, or prime farmlands?

No effect is anticipated.

Proposed measures to protect such resources or to avoid or reduce impacts are:
Not applicable

1



TO BE COMPLETED BY APPLICANT EVALUATION FOR
AGENCY USE ONLY
5. How would the proposal be likely to affect land and shoreline use, including whether it
would allow or encourage land or shoreline uses incompatible with existing plans?

No effect is anticipated.

Proposed measures to avoid or reduce shoreline and land use impacts are;
N/A

6. How would the proposal be likely to increase demands on transportation or public
services and utilities?

Ne effect is anticipated.

Proposed measures to reduce or respond to such demand(s) are:
N/A

7. Identify, if possible, whether the proposal may conflict with local, state, or federal laws or requirements for the
protection of the environment.
Every effort has been taken to ensure that the proposed water system plan is consistent with applicable
laws. Review and approval by the Department of Health, Department of Ecology, and the Mason County
Department of Community Development are heing concurrently sought.

12



Appendix C: WFI, WFI Update, Well Logs, and Well
Pump Curves



f Niaskingiis Stz xpnrtian! of
@) Health

Suopraterhir Hoaktl Srageitis

Date Updated:  01/08/2003

WATER FACILITIES INVENTORY (WFI) FORM

Laip i ar' Ihvakieg Warker ONE FORM PER SYSTEM
RETURN TO: Southwest Reglonal Off ce, PO Box 47823, O[ympia WA, 98504
“ SYSTEM ID NO : 2, svsm-:m NAME L ] I COUNTY: s -~ 4. GROUP . ° 5, TYPE
E ) "|LAKE LIMERICK WATER MASON A | Comm
IMARY CONTACT HANE & WAILING ADDRESS - , [7- oweR Name 6 wa B Ovmer Nimber 003162
KENNETH DOUGLAS - WDM 1 ' LAKE LIMERICK COUNTY CLUB INC
F 700 ST ANNRFWS NR KFNNFTH DOUG) AS TmrF MANAGER
SHFI TON WA 08RR4 F 790 ST ANDRFWS DR

SHELTON. WA 98584

Prir;mry Gentact Daytime Phona: (560) 4264583 . (-);mer Daytime Phone: (350) 476-4563
IPﬂmnryConiacl Evening Phone: (360) 428-0775 Cwner Evening Phone:

IPrlmazy Contact MobileiCall Owner MobllafCall Phene: (360) 426-0775
(360) 426-8922 Emal_Iws@hots.com rax {360) 956-8967 all

E WAC 24F 290 420(9) re(|l||rPs thatw:lter systems prov:c!e 24 hour contactlnformahon fof emergenmes )

SATELLITE MANAGEMENT AGENGY , SMA (chack only ofie)

B Nolanaicatie (Skio to #12)
.:| Owned and Managed
£ Maneqed Oriy
O ouned oniy

SMA NAME:

D Auricmurai

I ommercial  Business

O Pay Cere

18] Food SenvicatFood Parmit

H 1.000 or more person event for 2 ar more

O HosoitaliClinis W Resiconial

1 Industrial c Schod

O3 Licensed Residentid Faclity O Temoorery Farm Worker

a Lodaing H Other {church, firo station, etc.):
davs par vear Y8 Recreational / Ry Park

15 s
] Assuciation
T Giv/ Town

S S T |14 STORASECAPACITY Gallons)
& Investor il Special District
B private 7 se 320,000

DOH 331-011 {Rev., 06/02)

- SEE NEXT PAGE FOR A COMPLETE LIST OF SOURCES -~

Water System Copy Page: 1



WATER FACILITIES INVENTORY (WFI) FORM - Continued

- “Comin

- |LAKE LIMERICK WATER MASON

167 1 210 | SWSW 27| 21N} 03w
110 | 200 | NWSW |27 | 21N 03w
434 | 190 | SESW |27 | 21N ] 03W

606 |wELL #38
S07 |WELL #5
500 JWELL #8

=< |« |< 1< 1< | =< |somcéwereres

3¢ {3e [>¢ [>¢ Joe |o< < hamai

DOH 331-011 {Rev. 06102) Water System Copy Page:



WATER FACILITIES INVENTORY (WFI) FORM - Contmued

1 SYSTEM iDNO o '.‘j_52 svsrm NAHE ‘ LT |8couNryil T doerour |2 B TYPE
v B 44150 T LAKE LIMERICK WATER MASON . ‘%;3 Comm
: ACTVESERMCE | DOWUSEOMY | ¢ Do USEON.YI‘
= GONNECTIONS CALCULATEL Nk
AC]NE comgmou :
e} 0 - 805
A, Full Tims Smgla Famity Residences (chpkd 180 days ormars per yoar) 595
B. Pard Tme Single Fanily Residerces (Occupied Jeas than 180 days per year) i
A. Apariment Bulldings, condos, duplexes, bamatks, doms 0
B. Full Time Residontial Units In Apartmenks, Gondos, Duplexes, Dors tet are oceupled 180 days ar mars 6 year W}
i Paﬂ‘" Resldentid Units in Apartmants, Condos, Duplexes, Dionns that are octupied less than 1@0 daysiyear 0
27 Noh RESIDEH'HAL CONRECTIONS {How many of a‘folltming oy !ou Tave?). ' ; N
A, Recreaiona! Servicas {Campsites, RV Siles, Spigals, als)) 215
B, Inefitutionel, Commercial or industrial Servicee . 2

28 TOTAL BERVICE CORNEQTION

A, How many part-fime residents are present each month?

B. How many days per month are hey present?

31, TEMPORARY & TRANSIE | Qo e o foa ] ey b | oaul | oae |ose fooor frww | ooeo
How many visitors, attendees, travelers, campers, 800 800 900 3000 6000 6000 8000 8000 €000 6000 900 800
.enls or customers hava access to the waler system

'nnr-h monlhd

B How many days per month are they preseni?

A. 1f you have schools, daycares, or businesses connecled
(o your waler syslein, how many studenls daycars

ancinr simninvaeg gra precapt saph 12

B. How many days per month are they pragent?

o s [ [ [y [ [ B e oo [nor oo
OUTINE COLIFORM SCHEDULE - == - - 1o ' Fp e i Foe b g

35, ReasonforSuhmItﬂngWFl_ R , . Ao o _ .
[JUpdate - Change - [ |Updata -No Change [ linactivate [JRe-Activate [ IName Change [ MNew System [ | Dther
36. | certify that the information stated on this WH form is correct to the best of my knowledge.
SIGNATURE: DATE:
PRINT NAME: TITLE:
DOH 334-011 {Rev. 06/02) Water System Copy ) Page: 3



Envlronmental Healtl: Prograns
Dinision of Drinking Waier

,}5-" Washirgton State Department of
‘ ’Health WATER FACILITIES INVENTORY (WFI) UPDATE FORM

1. SYSTEMIDNO, | 2, SYSTEMNAME = .. .= 3.county. | 4.GROUP | 5.TYPE
441507 - | Lake Limerick Water Syste Mason County A ] Comm.

6. PRIMARY CONTACT NAME & MAILING ADDRESS . .. 7. OWNER NAME & MAILING ADDRESS .| 8;“Owner Numbers, -

Kenneth Douglas TITLE: WDM1 L.ake Limerick Country Club, Inc. 003162

E 790 St, Andrews Dr, Kenneth Douglas TITLE: Mananger

Shelton, WA 98584

E 790 St. Andrews Dr

Shelton, WA ©8584

STREET ADDRESS STREET ADDRESS IF DIFFERENT FROM ABOVE

ATTN: ATTN -

ADDRESS ADDRESS

eIy STATE zp cITY STATE ZIp

9. 24 HOUR PRIMARY CONTACT INFORMATION

10. GWNER CONTACT INFORMATION

Primary Contact Daytime Phene: 360-426-4563

Owner Daytime Phone: 360-426-4563

Primary Contact Mobile/Celt Phone:

Owner Moblle/Cell Phone:

Primary Contact Evening Phone: 360-426-0775

Owner Evening Phone: 360-426-0775

Fax: 360-426-8922  |t-mail lws@hctc.com

Fax 360-426-8922 EMail: llws@hctc.com

11. SATELLITE MANAGEMENT AGENCY - SMA{check only orie) ~ . -
B Not applicable {Skip to #12)

[1 Owned and Managed SMA NAME: SMA Number: .
[1 Managed Only
1 Owned Only
12. WATER SYSTEM CHARACTERISTICS (check ALL that apply) "~ G e
1  Agricultural [0  Hospital/Clinic b4 Residential
0 Commercial ! Business O  Industrial 1  School
0 Day Care O Licensed Residential Facility [ Temporary Farm Worker
Food Service/Food Permit [0 Lodging X Other (church, fire station, etc.):
1 1,000 or more person event for 2 or more days peryear [ Recreational / RV Park CountryClub .

13. WATER SYSTEM OWNERSHIP {mark only one) -~

{1 Association O County O Investor [ Special District
{1 Cityf Town [ Federal Private O state

14. STORAGE CAPACITY (galions)




15, |. 16 AL CF o 18 19. (200 - 21 22|23 S 24
c SOURCE NAME | wrerme § sourcecatecory f use f FimeatMewt loeeth] . F SOURCELOCATION
LIST UTILITY'S NAME FOR SOURCE | | BN SRERE e bV et '
ANDWELL TAG 1D NUMBER, - ﬁ 5 : E e kX . Em g § |
o e SRR I = = 1 e E LB L _
¥ Example; WELL# X245 -~ | INTERTEE [ =02 sE | g Il g fe= ;-EE g | E
- , syseMbd | al 1o el LR 18 B o | Fe 5 rE |
2 | IRSOURCE IS PURCHASED ORINTERTIED, | NumBzr | (&5 |m|@(e== =) Bl JOh U] [EzlelS) |22 22 o2 |,
ErE LSTSELLER'SNAME - -y | S eEEes RS =IRIEE I5h ] 58 = | E
] E . TTLE B Jm%ggm;%mmq Elg ME&E plE -—-l':.“tg é‘im..
s xample: SEATTLE - -‘3’-5.&=E§ﬁ&?§§§.m‘m =355 %IE-'.' &1 + 15|58
21 . S | I%%E%%%wagsmmﬁgngmﬂms N o | =~ L8 85
502 [Well 2 X X | Y 103 | 200 |NENW | 27 |2AN| 3w
X X Y IX 13t | 100 Jswsw| 27 |21N| 3w
X X Y [X g2 75 |SESW| 27 |2IN| 3w
X X Y 89 | 45 INENE| 27 [2IN]| 3W
X M Y IX 167 | 190 JSWSW | 27 (21N 3W
X X Y IX 110§ 190 FNW SW| 27 |24N| 3w
fs0b [weil 6 X XY IX 4341 200 JSESW| 27 |2IN| 3w




ACTIVE CALCULATED DoH
BERVIGE ACTIVE APPROVED
CONRECTIONS | CONKECTIONS | CONNECTIONS

25, SINGLE FAMILY RESIDENGES | Houses / Mig Housing / Trave! Tratiers{ RVs {How many do you have?) | Connections

A. Full Time Single Family Residences noted on line 25 {Cecupied 180 days or more per year 1,114

B. Parf Time Single Family Residences (Cceupied > 180 days per year){Example: Summer homes used by owners) 0

26, MULTI-FAMILY RESIDENTIAL BUILDINGS (How many do you have?) Connections

A. List the Total number of Apartment Bulidings, condos, duplexes, barracks, dorme etc on your Water System 0

B, Fulf Time Residential Units in the Apartment Bldgs, Condes, Dupiexes, Dorms that are occuplied < 180 days per vear 0

C. Part Time Residential Units In the Apartment Bldgs, Gondes, Dupiexes, Domes that are occupied > 180 days per vear 0

27. NON-RESIDENTIAL. CONNECTIONS / Buiidings [ Factories | Services  (How many do you have?)  Connections

A. Recreatonal Services (Campsiles, RV Sites, Spigots, Cabins, eic.) _ . 134

Conneclicns vecupied 180 days er more per year by the same person{s), those connections belong in 25A

E. Insfitutional, Commerelal / Business, School, Day Cars, Churches, Fire Stations, Industrial Services, etc. 2

| 28. TOTAL SERVICE 1,250

28, FULL-TIME RESIDENTIAL POPULATION

FULL-TIME RESIDENTIAL POPULATION

A. How many Full Time residents are served by this system 180 or more days per year? (Resldents Living on the connaclions from lines 25A and 268)2,500

JAN | FEB | MAR | APR | MAY

30. PART-TIME RESIDENTIAL POPULATION

JUN | JuL

AUG

8EP | DOCT

[ Now

DEC

A, How many part-time resitlents per month? (Snow Birds)
{Property Owners Visiting/Living on the connections from line 25B)

8. How many days per month

are the Part Time Residents from line 30A present?

31. TEMPORARY & TRANSIENT USERS / POPULATION | JAN | FEB | MAR | APR | MAY

JUN

JUL

AUG

SEP { OCT

NOV | DEC

A, How many visitors, atfendees, travelars, campers, patients or cusfomers
par month have access to the waler system? People per month using the
facilites from line 27A)

B,  How many days per month is water accessible to the Public in line 31A?

(How many days per month Is the faciily / business open?)

REGULAR NON-RESIDENTIAL USERS / POPULATION

A, If you have schools, daysares, churches or businesses connected fo your
waler system, how many students, daycare children and! or employees
are present each month?

{P=ople Working, stucdying, or cared for, on connections from line 27B)
B.  Howmany days per month is water accessible to the Public noted in line

32A% (How many days per month is your facifty / business open?)

JAN FEB MAR APR | MAY JUN JUL AUG SEP DCT NOV DEC
33. ROUTINE COLIFORM SCHEDULE :
ONCE EVERY 3
QUARTERLY ANNUALLY i

-34. GROUP B NITRATE SCHEDRULE

35, Reason for Submitting WFI:

Update-Changes i1 Uipdate-No Changes T inactivate ] New System[J Pre-Acfive [1 Name change [ Re-Activate (1 Other

Check the appropriste reason jor this WF corcaction peiow

36. | certify that the informatio stater@ this WH form is correst to
»6?7/6")

SIGNATURE: L

the best of my knowledge.

DATE: /Z‘

25’/05

tree: DDA

/D()(Ag/a S

7 ; =
PRINT NAME: f/&,u/u‘/zf A




ACTIVE | CALCULATED DOH
: ) . BERVICE [~ -ACTIVE. APPROVED
: L : ’ - R CONNECTIONS - . LCONNECTIONS | CONNECTIONS
25. SINGLE FAMILY RESIDENCES / Houses / Miy Housing  Travel Trallers! RVs. {(How many do you have?) | Connections | s
A. Full Time Single Family Residences noted on line 25 (Occupled 180 days or mors per year) 1,1 14
B. Part Time Single Famity Residences (Occupied > 80 days per year)(Example: Summer homes used by owners) i}
26. MULTI-FAMILY RESIDENTIAL BUILDINGS - . ffHow manydo youhave?) . Connections
A, List the Total number of Apartment Buildings, condos, duplexes, barracks, dorms etc on your Water System 0
B. Fuif Time Residential Unifs in the Apartmeni Bldgs, Condos, Duplexss, Dorms thaf are occupled < 180 days per year 0
C. Part Time Residential Unifs in the Apartment Bldgs, Condos, Duplexes, Dorms that are oczupied > 180 days per year 0
27. NON-RESIDENTIAL CONNECTIONS / B_uildings'_TEadtotEes [ Services . (How many'dd you have?) “ Connections -
A. Recrsationa! Services (Campsites, RV Sites, Spigots, Cebins, efc.) 124
Connesctions occupled 180 days or mare per year by the same person(s), those connections belong in 25A
B. instiiutional, Commercial / Business, School, Day Care, Churches, Fire Stalions, Industrial Serviges, atc. ? -
|, s e T8 TOTAL SERVIGE [+ 4,250 :

29, FULL-TIME. RES[DENTIAL POPULAT]ON

: v FULLwTIH!E RESV‘:ENTIAL POPULATION_
A. How many Full Time residents are served by this system 180 or more days per year? (Resments Living on the connections from lines 25A and 268)2 500

30.” PART-TIME RESIDENTIAL i’-'bPULAfrio_u’ o

A, How many part-time residents per month? (Snow Birds)
{Proparty Ownars Visiting/Living on the connections from line 258}

B.  How many days per month
are the Part Time Residents from line 30A present?

31 TEMPORARY B TRANSIENT USERSI PDPULATiON

A, How many visitors, attendees, travelers, campers, patients or cusfome!
per month have access to the water system? People per month using the
facilities from line 27A)

B.  How many days per month is water accessible to the Public in fine 31A?
{How many days per month is the facillty / business open?)

T REGULAR NON- RESIDENTIAL USERS | PDPULATION T | e | wan | AR | A

A you have schools, daycares, churches or businesses connected to ycur

water system, how many students, daycare children and! or employees
are present each month?

(Peapte Working, studying, or cared for, on connections from line 27B)

B.  How many days per month is water accessible to the Public noted in line
32A7 {How many days per month is your facility / business open?)

———— ' R TR R ] AT TRCT [ToV | 0EC

33, ROUTINE COLIFORM SCHEDULE 1A D e B ST

' — E— B e ONCEEVERYS
-y SUNRTERLY YERRS:

34, GROUP B MITRATE SCHEDULE

35. -Reason for Submitting WFI:

“Ghiack the appropriate reason for this WL comsction below
Update-Changes 1 Update-No Changes [ Inactivate 3 New System [ Pre-Active 1 Name change [1 Re-Activate 11 Other

36. 1 certify that the information stated on this WF! form is correct to the best of my knowledge.

SIGNATURE: DATE:

PRINT NAME: TITLE:
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WATER WELL REPORT
' STATE OF WASHINGTON

' ontmsen o, € 823,

Parmadt Ne, .., R —

(1) OWNER:
Namwe Lgr aﬂﬁﬂ'g CDU!-"?:I} CL*& /A/Llﬂfdmp

(11) WELL TESTS:

War a pump et maae? B Ves

Druwoown iz amouni water jevel iz
u“rvd below siale level

o Na U yes by whom%ﬁ‘.&_” ﬁ “,..3

nadrem G725 A E, e YieWl:_# & palmn, with ?ﬂ N, drewdown aner 4/ hr,
Sx:.ﬂ-rz.g. 93] - - ; .

(2) LOCATION OF WELL: o T .

CnEnUHA’O‘J _ . frwnera oumber. Ul any.- Q_\ NIy A slime laken as yero wnen PUMD turned off) (water leval
S MNW wsenon 27T 20N B3 W W Time Water Level Hme Water Livel

Baunn( g dtsance frm 1an oe r'uh-dl'. 1ian CUETET R

ik SouTH fméﬁs‘r QT
\AM’ Cal. Smerions 1.7,

bpasT L L J-T‘&S'

) ———— - f—-.-..—. —— e —— 4
/4’ PR

{3} TYPE OF WORK (check):

New Well X Dorpenine = Recandatiung Suandan 1D

.! abandanoment, aeser e malenal and proceluce in leem M1

(4) PROPOSED USE (check): (3Y TYPE OF WELL:

Darnestic noustnal 5 Municipal 3 Roary 1 Dnven O
B! o Mumaps b Cable Jettet O
brosgaton 7 Tast Well T Other b Dug fio A

Welded 3

{§) CASING INSTALLED:

Threaded &
n

Ja_" Diata. from .. j fnw /O _j . Gaite

e Dlam., from — w0 N Gage

e —emn T Diam, froim 1. 1o fn. Cage

(1) PERFORATIONS: Pertoraied? {3 Ves Y No

Tyoe of pertorator wsed . e e

SIZE of pectonvons ey
e —w .- Derioratians from - It o 11
e . e = pqnnra\jnm trom .o AL to ft.
e v e . pertoraibons frem - it 10 n
f———t — perioratiom [rom it to [iN
e —e—w ptiuralions fram i L. to It,

(ﬂ‘) SCREENS: well sereen installed ¥ Yes T No

usnfecturers Kome 8 O hw SoN

Tyu___SfS-:& Lasy Q"IT:-.\ Modsl No. P

Diam, /L @y Blot sue 35 settron /O3 mw /A4 .

Dlam. . Slot szc 5oy [rom 0. 1w n.

(9) CONSTRUCTION: .

V.an e, gravel packed? T Ve L"Nn Sue of graval:

Grase 1 cacwd from N w i,

w4 oo locw sexl provided? J Yer £ No Tu what depin? f.

Matcinal_used in aoal— e meas —-

Did wn) itrata cunlan | unukable u.m:r1 o Yu A Ne

Ty nlq.ﬂ et _pfpm ol strata "

Nﬂ;a;d t* sabing sraws off

(10) W 4I'ER LEVELS; \

staur v e, _J /0 0 telow i surtacy _paie Fu el

Agtesat, | hesare e

{he. per Muarre ipch  Dale
DT - —en L o LT PR

Watar 1. controlied by

5. ¥, Mo 733t By, 0-62) - L2 — 541, 5108

tCaAp, varve, T

= Dal Dl'";esl:w.. 67[7 /'L-.] - ...... l )
Bulet test s 297 palsmin. woln 3 4 f drawdown after &
Anecuian fow gjm. Daln v
Vax a chemical analvsix raxdet [ Yex [J No

(12) WELL LOG: A e
Dentn gribied = /), r2ln .

Formation: Detenbe by color, character, rixe of materiul and atruciurs, and
shotw thieknsese of aguijers awrd the knd and noture of the material in soch
MRzrum penetraied, with of iedst ome entry [oY each chongs Of jormalion,

P

Temperalure ul water

Diamater of wall ...
Drepth ol completed well

o MATERIAL FROM | TO
7eP5e G- o1 o
_...Cbm G“- L' 2]
_C'.J-m._.‘ f;.« 0o
e Comena G ¥ Oty A o
Lo e & “"‘i‘q <o ;7?
ﬁ-&u—..‘!— 5 ey 25 2
- ‘_cA..r = ‘_,/.-L [ 25 'gaT
:__ f.‘f '9:;
. zé.‘ " uzm L pe

%L%%%@Lﬁ_m_: -

1
1 1
f
1

Wark mared 7?1 ay. 3 v&7 compieed 7?7?!5: F
{13} PUMP:

Munufacturer's Name e e

116_2’

Type: . o eimn e s . HP, i

e s s 11

Well Drillers Statement:

This well was drilled under my jurisdletion and this report is
true o the bedt ol my knr.w. ledge and belief.

NAME ,5 Jﬁﬂ
(Pemn llrm or mrpnnuon:

o =le v...c-:?.fyu..zxﬁ 3. SZ& %J

1Wall Driller)

Licvnse Ng_i 3— C){—- ‘:3‘/ :Z ? Date. JA"’"—Q—.K? . 19,&/

VUSE ADDITIONAL BHEETS 1F NECLSSAHY) [t
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i_,

Well 34

- WATER WELL REPORT

STATE QF WA

Pl OM2ina ana it Copy w e

1he Divinien af Wales Hewiurises

Netid Cogy = O pter’s Cin
T Loapy = Driter's Copy

SHINGTON

el il
Applicston No. “D 6"3‘]/

Penuil N, ...,

117 OWNER:

vame L LKE LimEgice Cxvwrsy

Mdrem Sore o ()£
S:‘-‘&:“ - fe et

e L8 Lo rE D

{2} LOCATION OF WELL:
Caunty HASCM Ouners number. Ll agry-

SW SR seerion 17T T 2N, T IW

Denning lﬂu Autance frem h‘-\'“rl'\ or subdivisaan curper

F o4
2

WM

$2 S

o=

,ay:w ' deer /.:ﬁ: EAsT OF SW. _ca_.icc.

tfas

£7- 240"

1) TYPE OF WORK (cheek):
New Well Derprnng 7F Revandibaning LY
Ir Ababdanteri, AT Dlderial amd proestiure I tem 11

Abandon 7

(4) PROPOSED USE (check): (3) TYTE OF WFLI..

- i - Rotary 7 Univen

Somestie O Industnal O P lumepar 22 = e
b Cable | Jetted

Trgatron T Test Well [0 Other ] Dug = Nored 0

Threaden o Welden {7

¢6) CASING iNSTALLED:

/0" “ Dtam. frvm / HAR /9’ f 1 Guge
T Diam {rom 3. 1o f1  Gage
= Tuam, frem 1w f1 Grxs

(7) PERFORATIONS: Perinrated) [T Vea X Na

Type of perforator used e
SIZE of perinaunas \ by . in. .

v .. perioratinng from . to .

periorativny ' am o .

perturatiohs rum Lo n

pertorationy irmm it In 1

e .. pertaralinny fruns ) I Lo fn.

U Nen T NB

(B} SCREENS: Well wereen a0 taliest
Manufasturer's Namr -:S-Dh tu .5 OI(/
STairdless STee |

hiudel Jiu.

195

L]
Diam. /O..Mlm 11e 30 Set frum /.3/ ft. to
Diam. Slot e Set from o tu 1
{9) CONSTRUCTION:
Was well giavel packed? [Z Yes X No Sue o gprovel
Gravel placed from n.ow n
Wat a surface seal provided: (o Yer [ No To what deptn? 1.
Malesiel uned LN Mal--
Nid any atrdle SuRlull BNusble waive? Soves TN

T pt of water? Oleplh of sliala

Method of sealing sirsta off

(10) WATER LEVELS:

State_levar 470 i Lelow Land surfavcs Date w,{,

Aftmlan pressury lua, per squate inen D-_l.l.l"

Water is conymiled by .
wap, valve, el
. °
O ):/? B
p——

A K, Noo 138 Hey edy —B-dZe M Tt

L

TUSE ARDITIONAL SHEETS IF NECESHARYY

' RS | Urawdown 11 amuount wal
(11) WELL TESTS: wered Delaw statle level fevel i1

Wi W pump ted maae'l_ﬁ Ves
Vield '?O

__Ral/rum. with 7 ? fi. drawdown aMer é/ hre.
=

" - "

Hevavery rldta 1tume taken as tern when pump tumed off} {water level
Mersittead rnm well 1op o water level}

Time Waler Lepel

Time Water Leve|

Date of lest
Darler test

Sopalsinln witn ¢ O B drawdewn aftse J/ hre,
g.pan. Date

Wae a cnemical analyus mace? [JYes ) No

Arvesizn low

Tomperatitre aof walel

(12} WELL LOG: Tameter of wett .o inchex.
Depih drilied /.éf_z____i'..‘ Depth o) sompleled well yrel 1,
Furmuatinn Duarnhe by enlor, character, nize of materal and structure, sne

e thickiers of aquiters and the kmd ond nature of the matenal o sach
Mrarym ;wm-l .ﬂtd. unth oi Ir..-.ll: oned eHITY for each chonpe of jormaiion

T _ MATERIAL . o | oM | To
A K/ R e L3
'3 7@
‘G _sﬂmu G~ wter) |72 192
Cmm Loz 99 ‘7 &
Sem  fuws (b g IS &
‘-"‘-S‘-‘ r--.-L. fo¥ i g 1.
_C, 5""- e —— - ho
G e s gy
. {—"'.11:3.,.(’1..___ FAA] [
L e i«,._fi [ /3
( e e o i [ Lo
[ 4 Y S - (e al
S X LA e baf e
! i
-__' . T i
. - |
Work started Lr,‘_ﬁ__ : 19 . Campieied 1A
A : _ M
(13) PUMP?
Manufacturer's Namr PR e et
Type! HP. . sttty

Well Driller's Sialeaneul:
Thix well was drilied under iny urisdictlon ang this report (s
true tu the bust of my Knoewledge and bellet,

/’ 2
NAME "
)P-mn fimh, br euruurnllo(:

{®) (Q ol 4 53

Wol

Licunse Nowdd 3 ~eo37 A Dulu.diu/»v&\ /‘] " 1g_éf

|'!‘vpn r ||rln'l

Adtlvens

Logned]

L

;.
,__.‘n 1t yer, by whumt Lifell l“?"“‘”‘)’.

]



WATER WEH.: REPORT

300, uUé,H

Applination No [

& AR -diatance from secﬁon or subdivision sorner

———

@ rnorosm) USE:

Domestie [ Industriel [ Munieipal d

(10) WELL LOG.

. Irigation [1 'TPest Well [ Other ~ O3 Descrive by color, chavicter, #t28 6f material o m,,d:f.'
. ' ] ., Owner's humber of well Y- "m"mtgﬁmmg" a% f:ﬂﬂ ”:'gmmﬂmng"%d mhh’”h?ﬂmag??twm
(4) TYPE OF WORK: {if more than onel..., .y MATERIAL FROM | TQ
. New wall . Method: Dug ] -
Deepened Cable [J Dxiven [] - :
Reconditioned [J aotary,p/ Jetied [J Shot clay 0 3t
: | ._Emxd pan : 3] 72
{5) DMENSIONS. Diameter of ‘well. ... B ...... !.nchas. -@m’l & mﬁ i AN
Drilled....... ?? £t. - Depth of completed weli... 12'2 ...... hﬂﬁ:ﬂ EEE o 81‘{”
(6) CONSTRUCTION DETALLS: ~ 7 7] *“gz;{?i”g gind 4 95°_
 Casing installed: 8. _» piam. trom 0 #0177 1, | PN TR
Threaded rvassnsiene DA, £7D . to . s
Weld:d\gf oo™ DI, f.ro: 2. o tt. Cenented grevel 1204 134¢
- - - Sand, gravel & waler ¥ | 35070
Perforations: vYes[J No 9/ Hzrd van 1 0 161 f
Type of perforator used Gravel & water 158 | 7Py
SIZE of perforatlons ... L BY e 11, -
[E— - perforations from ft. to £t.
remevsesssrirmeeee. pEFfOTAtionE from #. to #® |-
e pETfOrations from #, to .
Scteens: Yo Mom g es” -

(7) PO}

(8) WATER LgVEL

Static-level

(8) WELL TESTS:
Was & pump test made? Yes [ % No
Yield: gal./min. w&ﬂi o

" "

Reco data tnnetakeunmnwhanpump'tnmedo mgm-le\rel
;:;.nyured trgm well top o wate eli ﬁ') ¢

Time Wuter Leuel '

( ;tarimm f‘nlﬁnln‘l’.;ri
WELL DEILLER’S STATEMENT: .
-"This wen was dri]led under my jurisdxctmn and this repart is )

5/B/BT

h-uetbthe hestotmy knowledge and belief

NAME

Bedell Pump & Drilling Oo,
. {Pexson, firm, “or corporstion) {Type or print)

- 4583 E, DM.oidnsan S5t. Shelton, Vash.




Pe Otiptnal and Fizst Coepny with
the Divissan of Water Ra-oftr ses
Stovrnd Ty — Liwerrer £ Cnpy
Third Capy — Drilless Copy

WATER WELL REPORT
BN STATE OF WASHINGTON

N

Applicauon Ne., |,

Permit No, .., od

o O P O L_.

3) LOCATION OF WELL: Covnts.. ) \a,w'v?»--

Daaring and cistance from sechmi o sulslivison eorer

Address e [ B e T Ay p
e L e S8 T2 m3 W,

ol T

{3) PROFPOSED USE: Domestic [0 lndustrial 0 Munlcpal [

Irmation O Test Well 7 Other o

L

Dawner's munbee ol weil

(4) TYPE OF WORK:

(m) WELL LOG:

Formatian: Deseribe by calor, chamcter, sure nf matenal and atrueture, onrd
shiaye thicknesr of aguifery ansd the Xind and nature of the maotrnal tn wach
LIt penetrnied, unth ot leasr one entry mr foch chanps of formation,

yif more than ongj.... it dors i MATERIAL FROM | TO
New well Meolhod; Du: D th:md [} 7 - T T
Deepened g Cable [} Dnven [ | ;7?:’ F <o) V4 T
Reconditoned ) Rotary [ Jetled [ Cemy br o) Z VSO
{5) DIMENSIONS: diameter at well .. E2 ... inchea - ﬂ_ .
boled [ L/ 1. Depth of compieted weilowd £ £, 2am (49
GG 1 ATO
(6) CONSTRUCTION DETAILS: R 1@ Pall
Casing installed: /&2 bam. e wnl o 010 ALl 1 | - 6 (S 58 16
Tureaded [ * Diam. trom . . -4 %--1 s A, ‘;J_L((__C:‘-‘ sy L7 O
Welded [y [ - TPY O 2 R, . "'5 ﬁ
Perforatians: ' ‘{Lpﬁ S_C.l“?, 2o ond 28 L
of p;r!‘t:uo ':n = ‘(';;._,_WAL foll| \;/ 1? r ‘?},—
Type Qralor us
SIZE of perforatiom — .. —. in, | ~e= 6—‘—-5—@-7 - . Pl |95
werforstions from | - ! -5 x-S
perforationa (rom ... N W 1. T N M -4 i 1L
[——— ., (31U 1. 1a L
Screens: va (i NeD i
Mmmwtr‘;NmL._.TﬂJﬂ sl i
Type__ e Bode]l N | - .
Dlam. S22 Siot mze . e 1ot e 10 /!/—n n —
IHaen, Slot siee trom 1 10 =L i
Gravel packed: yesg  No ﬂ Size of pravel
Gravel placed from ... =
Surface seal: Ve O Ne [ To what depihi? eoummmnm. T, —
Matertal used D1 seal, oo .
Did any strata contaln unusable water? Yo Q) Ne [
Type of Walert. .. .cremmemmmmnns DEPER D $ETRLR oo rerraoms s T ;
Mathod af sealing strata o - [
. ]
(7) PUME: nanummcturers Name
Typa: . HP — i
(B) WATER LEVELS: oo e et .. .. -
Statle Jevel el DOJOW Lop of well Dalp
ARESIAn PPETRLIE oo £ mce oK. per square inch  Dale... T
Artaaian waler bs controllatl BY. cmm o comeiminmmanrm, com o - -
{Cap, valve, ele)) _l
|
WELY, TES . Drawdown in amount waler level s o =
(9) . TS‘ lowared beluw étutle level WO staried o e .. Codvdpluetegd JEFSPTUURUU || IR
Was & pump test made? Yes 3 No [ U yet, by whomPa. v e o consienes
Yield: EAL/min. with ft. drawoowny atter  heeo | WELL DRILLER'S STATEMENT:

" " .t "

- " - "

HAecovery data (ihme taken as raro when puinp (wrnel off) (waler level
manured trom well top to water lovel}

Time Water Level | Time Water Lerval Time Wuter Level

Dale of tERl, o oem e = s e TR g
Boattan imyl, 3 5 :al.mun. +Ith, 9 L. drawuowa aner / Tirs.
ArLesian AoW. . o cenmarmmese © memeenes B0, Dole
Temperature nf wuler. W-'.u o r:lu.‘mu.nl .m..!ull m.ulei \'r.- L ‘\.1 ]

l[{; D087 GG BB, 4518,

This vl was drllled under my jurisdletion und thls report is
true to the best of my knowledge and bellef

NAME.. /ﬁ'z((c// f)l‘f//('i’. ...................................................

|Person, ‘lrny, or varpbiration) {Type or su'l.nl.)

AdumﬂﬂO“gQﬁié’ﬁisj ":—/fgl\;’/ /4/?' Sf?
[Signed].. %%’”//‘

License Nu ZZ':P

"Il D)

Dﬁlr-//"'"'/:l‘

{USE ADDITIONAL SHEETS [F NECESSARY)
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L

well 1

@GOULDS PUMPS

®
L/=f #1

Model 60GS

METERS FEET

_ 800
,. MODEL 60GS
225 RECOMMENDED RANGE SIZE COMPOSITE
- 40 - 80 GPM RPM 3450
700 .
200{ A
Bl
600 et
175+ aPM
2 Tl
£ oo 00 ~~
3) B0GS75~17 STAGES ™~ __
= 125 N % EFF
£ T 400 50
a -~ :155
J S0GS5E0 - 11 STAGES .~
£ o120 T - 730
| o _<
o 300 D . 145
& B -4p
75} ’
-+ 60GS30 - 7 STAGE 15
200~ T T —— 30
501 60G520L 5STAGES o5
eI T Tl 420
sk ' gogbis—4sTAGES T 15
/ » 10
/ ) -5
0 20 40 B0 100 GPM
L [} L I L |
0 5 10 15 20 25 m3hr
CAPACITY
DIMENSIONS AND WEIGHTS
I W.E. WMotar Mator Mator W.E.n 1 W.E ang [ 3RS
HP Stages | Orcer No. | Order Na. PH Volts Langth Langth L0 Molos Weight i
So7940 T T TR0 1 TIe6 T | 150 | 28 355 !
S07978 200 - l
i 4 60GS15 | 507970 230 ’
N i 11.8 15.0 26.8 306 W
507979 575 . . "y
508540 i 230 |15 74 355 T A Efieciive
! 508978 200 3 i
2 i 5 60GS20 | 508970 230 Syl o
508975 3 00 13,6 171 30.7 365 : o
- 508979 575 i
500940 1 230 235 21.2 447 62.2 |
500978 200 N
3 7 60GSA0 | 509870 230 ‘ ‘
<09975 3 ppes 20.6 212 418 53.2 woron | |
509979 575 .
! 510940 i 230 205 309 | THO4 8327 | oy
i i . 510978 . 200 B - %E{
5 11 ! B0GSS0 | Si0970 | 230
“sigers ] ° ~a | B8 30.8 54.5 67.2
b | S109787 — 573 I IS T N
, 5i7978d 200~ B T
{ 74 1 17 | 606575 | S119704 3 230 296 43,2 72.8 85.2
o | i 5119754 460
NOTES:

For complete pump, order water end and imotor.,
W WUE. = waler end or pump withoul molor.

2 LA = [ength ol assembly — complele pump — water end and motor,

* Non-slock molors have a 6 week feacl tinde.



Well
Model 150H e (| #FZ ) GOULDS PUMPS

METERS FEET
800

—80
RECOMMENDED RANGE RPM 3450
50 - 240 GPM . 60 Hz
F
00w EFFICIENCY A7
200
=)
& 150l 900 =50
I [+)
, [
o - : -
= : : ; ‘2’
‘zf 4(]0 150H156 + . '3 J4p ]
& 3 g 2
. : ; . L
« 100F . : i ]
5 300. - N b 3D
= ; U SR . : ...... i S
150H1,04§.....;. ——— 5 ‘
%i -‘ /: T H50H07 3 ¥
50- { - - g : - § 1y j : . [ ‘ - —-.'-__ 1
\4‘?#’"‘?— P L T T St B oo
100° T e s e T - - 10
oL 0 LU I e e L dp
72 ) o 240 GPM
] | 1 1 o H 1 ] 1
0 10 20 30 40 50 60 m3/hr
CAPACITY
Gurve Reference SU 507
DIMENSIONS AND WEIGHTS
Wi [ ator | W.E. | Mofor D'SCHARGH NFT
: Molor| Malor | W.E, wl, Maotor| Motor | W.E Wi
HP|Stages| Order | Crder [PH LOA HP |Stages| Order | Order |PH '|LCA
v ﬁg, No. Volts | Loth. | Lgth.| ™[ (Ibs.) . No. No. Volts | Lgth. [Loth,| |(bs.)
§10940| 1 | 230 | 29.5 [18.0147.5] 95 §13970| 1 | 230 | 331 {39.3|72.4| 255 ~— 582
510978 200 $13978 200 gwf;?“c:l\;?
& 2 |150H05 2{ 810970 230 15] & [150H15 6| 513071 230 -
stoa75| 3 | dgp | 235 | 180415 95 Siagro| 3 | Gag | 280 |30.3167.3 229 wnh;l?;)rls
510979 575 513979 575
§11970| 1| 230 | 28.0 [24.3 [52.3| 185 514978 200 :
st1g7s| | 200 20| & |150Hz08 14971 a | 230 | aq6 7 45 3179.9) 274
75| 3 l1s0H073 $11971 5 | 230 | 540 | 243 485! 180 Biyrat I B R - S .
811972 450 ' i —| (3%
. '511979 575 515978 200 ' (4" MTR.)
512070 1 | 230 | 306 [20.3|50.9215 | 25| 10 jiscHes 1 315971 3 | 2301 232 ) 50.3 1925 316 ] e
Si29780 | 200 *51597¢ | 575 MOTOR (6" MTR.)
10| 4 150410 4| 512971 230 L
s12072! 3 | ago | 255 [29.3{54.8| 185
*512979 575 v Il
(All dimensions are in inches and weighis in [bs. Do not use for construction purposes.)
*Non-stock motors have a six (8) week lead time.
Water end and metor must be ordered separately and are packaged separately.
| &

64



® ® Well 38
Composite Performance Curves
Minimum Well Size 671D

80 GPM » 5 thru 20 HP » 3450 RPM ¢ 60 HZ 6P 120 GPM ¢ 5 thro

Well 34
Meters | Feet { Meters [ Feet
1100 - 1000
20{HP 1 16 Stage Most Efficiant 300 L
320+ Operating Range
1000 ™
\ 900
§ \ i 280
280 900 . 200 25tﬂ
15|HP { 12 Btag \
80O 240~
-] [
240 \\ 700
20|HI
- 700 N -
o 200 AN g 200 goo |1
R NN =
= HP-} 8 Stage \ S 15IHE
) .__: Tt uy I_ 1504 500 T
500 \
\\ \ he
L i 400
40'0’ 7' HR - 6 Stage N N\ \ = 1204
120 T ﬁ
AN 70 TOHF
Y 300
300 5Pl Stage =N \% - 60 71l
80+ _%?(: \m\l\ n 50 ' B0
200 - X\\ 40 20 M5 hp
“ NENSN
w0y ~ i:ligi w4
0 0
0 20 40 60 80 100 120 140 GPM 0 0 0 20
. By 1 L T
0 4 8 12 16 20 24 28 32 mdih 0 5
Capacity

200 GPM » 5 thru 50 HP « 3450 RPM » 60 Hz* 6T 250 GPM ¢ 5 thru

Meters | Feat ; Meters | Feet
EQ|HP {15 Bia
1100 == ~ P2 1100
| ™ Mos1 Efficien | 50/HP | 15
320 \\\ Operaling Range 320
1600 . 1000 AN
e
N NERN
2609 o, |_0HP{12Btage | | !
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1 BOWL DIAMETER: 58/16 In.

BOWL NO.: 3485 Cast lron
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Appendix D: Available Water Rights Certificates
and Application for Water Rights for Well 3B
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Cenrrrtears Recorp New._.l2 . Page No. 3366=4 N J_/U,:R‘
S Stare aF Wasnregron, County or.._ Hason
TR ICIE
N)" 'R S

. Certificate of Ground Water Right

Tssieid in areovdanee wilh e vkl of Chinster 263, Taws of Washinmton far 1045, ned arenchoenls (hoveds, mol [
rides nnd repplainog of e Stale Superviae of Waler Bensacees Iberennder.

T 1s To Crnerney Tha LAKE LIMERTCK CORPORATICK AND GSBERG CONSTIRUCTION COMPANY

Ofu ... v Scatble, vashington

JETTR R 111731 177121 Preny
Lo the sutislaetion of the State Supernisar of Water Resonrees of Washinobon, of u right to the e of

the ground tonters of o..well |

loceted within.... Plab of lake limerieck Division No. 1, NELNE}

See.......27 Twp 2 N, R.3V. WM,

for the purpose of... gommunity domestie supply

under and subject Lo provisione contetieed in Ground Weler Permit No 7551 ...ixsted by the Stofe
Supernisor of Waler Resourees wad that sid righi fo (he nse of soid growud oniers s Ieen puefiei g
in acvordence with the oy of Woshingteon, wnid s herelby confirmmed by (he State Supereizor of \Watler

Resourees of Washington mid entered of record in Volume......22...__ nt poge.  5566=A

that the right hereby confirmed dates from Aprdl 19, 1966 :that the quentiiy of gravwnd

water uwcler the right horeby confirmed [or the purposes afovesaicd, is lintdied o o emn acholly

pec year, for conmunity deomestic supply.

(I _;?_aj:':"!-:r.
I T
. 0

Special propisions required by the Supervisor of Wuter Resonrces: SRR Voysepy e

)l

gt '
KL PPN O 0 O Wl I

'
b

A deseriplion of the Tends fo wbieh sueh gronad waler right s appretenants 0 Gy e
23w
ORI R i

Flat of Luake Limerick, Division No. 1, within Seecs. 22 & 27, T. 21 N., R. 3 W.W.M.

et T L .
) "(“ 'A' ' '/‘ at 0 d (-J" '5(' ) WH, HUAL FRIAGE
~ R NP> A g £ — L AXCISL T
wer A I IR A R P TpAiD;. s
S vhotrds . NOY 1 B19G5
” W
Lempirg Jc.(_______

7 JOIN 1, cotr

Sagnd _,5L_~_ Tress, Maxens Eonniv
The right to the nse aof the grannd water aforeswid Tevely confirmed s restrivied la the konds or

place of use hevein desevibed, vecept us procided is Sveetiong 6 and 7. Chapster 122, Lanns o 14210,

WITNESS the awel annd sivnatnre of the State Supervisor of Weter Resoure, . - M0 o0

wlm‘h ..... ey of.... Movember - qn 66 .
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Cenrrricate Recomp No... 12 Pace No._2B87-A

Statr or Wasineton, CoUNTY oF

oo Certificate of Ground Water Right

Issuerd In areardance with the provisians of Chapler 201, Lawa of Washinglon {or 1045, pnd nmenchments (horeln, and fhe
rules and resulntions af the Depirbment of Waoter Jtessurees Uherewnder,

Tres 15 To Crnoey That..... WAKE LINERICK COUNTRY GLUB, 1NG,

of Senttle, Washington ' , has made proaf

to the satisfaciion of the Depertment of Water Resources of Washington, of o right lo the wse of

the gromwd waiers of o well (123

locoted within,. kot 1, Plat of Lake Limexick Nivisioc Mo, 2 {SELNWL)

560027 , Twpa2lo o N, L3 WL WM,
for the prurpnse of community domestic supply
under und subject o provisions conleined in Ground Water ;}’crrrl;_it No..Bl84  issued by the De-

partment nf Wnter Resources and that said right to the use of said ground twaters has beon perfected

in pecordance with the laws of Washington, and is hereby confirmed by the Department of Water

Resowrces of Washinglon und enfered of revord in Volumen— 12 .. at pnge....5887=A.. e

that the right herelby confirmed dntes from June 30, 1967 ; that the guantity of yrownd
water wnder the right hereby ennfirmed for the purposes aforesaid, is limited o an amount octually

beneficially wscd for said purposes, and shall not exceed 200 gallons per minute: 166 scre-feet

per year, for corrmmnit.}' domeatic supply for 2000 persous as of 1970 T

Specinl provisions rcquircd by the Department of Water Resources:

A description of the lands to which such ground water right is appurtenant:

Sec. 27, LESS that part of the sasterly 630 feet thereof locared southerly of the
Mason Leke Rond; the §55% of Sec. 22; the south 200 feet of the NS} of Sec. 22

the SELSEY of See. 215 that portion of the SWYSWY of See. 23 lyinp northerly aof

the aoutherly ripht-nf=way 1lne of Manon Lnke foods AND the southerly 200 Leet ol the
NWESWY of Sec. 21; ALl 40 T. 21 N.oy . 3 W.W.M,, LESS rightrs ol way.

nrﬂ,pnfl)_,g___ﬂl.w_._-

—

\3/ {[ ReEL ‘/uz.a I'PJ““:LCL—

L Ny ar . R T ST Y
Loii

Hulh L Tgrerr

conmnd 2207 . ny
......__E?Z%'— A LSBT 7T MBS

_Jx v Hoed
o REQUES "-‘gF‘C Y

The rmhl‘. fo t‘hb u:e, of the water oforesaid hereby confirmed is restricted 1o the lends or p!ncc of
use herein® acsrrzﬁeﬂ cxr:t.pl as provided in Sections § and 7, Chapter 122, Laws of 1929,

This. t:erﬂﬂcnlo- of geounil waler right s specificnlly subject to relinguishment for nonusc of water '

#s proviﬁed An Section I8, Ump!t.r 233, Lanws of 1967,

- v
WI'I;.;F.‘.;S Hu. scul mnl -m are s tho Assistant Direeine, Dipision of Watler Management, Depari-
ment of Wrr!m Huwurrcv uﬂ‘uri ihis...... th .dey of..December , 10_67
. . Lﬂ][f . Y
]})n(- ('!.m,..?(f’“-{
b 5 e orintecd) o 7 L Lpt —
Axsirtand Dirertor
) A5 1'-" I/ tdee )j ZJ Dlvirion of Water Management
Do aih \4{:_, ?Z-Cl_) 2 f(h.. /f,«ud Department of Wnler Resources
» @ : -
) 1} - =3
b1 ln"‘h + o Lt - I:".-Jl- o ‘._3-..-\". l——l—-—.
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Crunrieicate Jtueonn Np, 12 . Pace No SBEB-A - 3

STATE oF WaAsHINGTON, COUNTY OF Mason (',\).)..l-l-‘}‘){?J (3:

ongnus  Gertificate of Ground Water Right

Isxued in aceardanes with he pravisions af Chapler 26, Lows of Washinglon for 1945, nnd amendments thereta, nnd the
rules and repiintons of e Department of Water Resmurecs thereunier.

COUNTRY CLUB, INC.

Tins Is T'n Conriey Thai, ., LAKE L

0 I Seattle, Washington Jrax meeele prond

to the sutizfuction of the Department of Waler Resources ef Washington, of a right to the use nj

the ground walers of w.., well (13)

located within... kot 5, Plat of Leke Limerick Divigicn No. 2 (SWhkSWE)

St 2] ey T 2L N L3 M WML

for the purpose of ... Sommuniky domestic supply

under and subject to pronisions contained in Ground Water Permit No....HBLG;’___._._issucd by the De-
j ! fernt v

H

partment of Water Nesnurees anel (hat srid right (o the use of said greund waters has been perjecieail

in nccordance with the leos of Whrshington, nnd ix herchy confirmed by the Department of Water

Remources of Washington nad entered af vecord in Volume_ 12 at page...a88B=A

that the right herehy caniivmed sntes fram June 30, 1967 ; that the quantity of growsed
water under the right herehy confirmed for the purposes oforesaid, is limited to an amount mchirally

beneficially used for saitl purposes, nnd shell not exceed.__ 100 _gallona per minute: B4 _serenfeet

per year, continunuslv esch year for community domestic supply for 2000 [ersons s
of 1570

Specinl provisions reguired by the Department of Woter Resources:

A deseription of the lds 10 1ehich sneh grawnd wuler right iz appurtenant:

Sec. 27, LESS that part of the easterly 630 feet thereof located southerly of the
Mason Lake Wand; the S%8% of Sac. 224 the south 200 feot of the NYSY nf Sec. 22
the SELSR) af Rre, 2103 that portion of ths SWLSWY of Sec. 23 lyinp nocther)y of
the montherty ripht-nfoway 1fne of Moson Lake Rood; AND the southerly 200 foot of
the NWYSWY ol See, 233 ALL In T. 2] N., R. 3 W.W.M., LESS righta-of-way.

,’}I.L/ 2 Riv wpfo2__rien____
v ____:..-f-_)‘_g' ol RIFT . 1,!_,,?‘ l"r.'"IE.w/ii

IR eI
— ) .
R 2277 ] TR

— T BT DEC 7 M 9:yp
HTOUEST cr',j;";,'; ?,:.x"

: ; . , W drn.
The right 10 the nse of the water aforesaid hereby confirmed is restricted to the lands or place of "'.;"‘
LT

use hc:binﬁi{;}vﬁi{;&d, ezeept as provided in Sections fi and 7, Chapter 122, Laws of 1929,

T}i;-t cériiﬂﬂ_ﬂc ol gronnd wnier right is specifically sithject {o relingquishment for nonuse of waier
as_p;:-iﬁdcd in Seetion 14, Cliapler 232, Lows of 1967
ey o o

£

.

. - o Pl '
WITNESS the senl nud signatire of the Assistant Director, Division of Water Manageaenr, Depnri-
- i .

T

ment of Waler Revorrees affived this, 5th, (13T S December 18,07

N

‘7)/.141’" . ol vL.. e
._a‘“‘.-_.ﬂ. K ,,-‘J'JL.,,l et A (?‘f‘ .rr.x"'_i, "-../‘ s
N - - -y . e EAl R T e PR vl [ - T
. v I; a2 - ‘f” Tl 2y f ' Aaszixtant Direetny
Ara¥lles 5 4 e oy Dirdalon of Water Managenien
d” : . Drpartment of Water Hespureer

i

e - — T e
P T T R, e NP et iy = marre—p——
RRIEIR 220 AL Sr Ay ey e e i e e e U . I P ISR ey -
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T Cirerrescary, cosn No,. 2By PARE NoJ012-A
SN N EEE)

RIS T PLARPL CQH

Stare or Wasuiveron, CounTy or.._Masen - ‘
SIPTITINIL VA rTn hil el it 1 L}'
CERTIFICATE OFF GROUND WATER RIGIIT ARCE
Fhesabeal 40 peeardanree wilh e penvirinna or Chapler 2m, Laws of Wikhlamion ey PrES, nonl nniepirimenta therein,
Ml e e aml rerulatins aE il ennriment ol Feolues Vherpirm ey b
Tiis 1s To Crnriry That LAKD LIMERICK COUNTRY CLUB ESTATES
of feattle, Yashington » has mude pronf

to the satisfaction of he Departient nf Feology of o right o the use af the public growsnd warers of

the Siate of Weashingion Jrom . e, @ WXLl

located within._ Lot 506, of Ehe Mlat of Loke Limerick Division No, 3

See..—.22 ., Twp. 2l N, R_3.W WM.,
Jur the purpose(# of community domestic supply
wider and specifically subject 1o provisions conteined in Ground Water Nermit No 2218

tssued by the Department of Feolagy and that said right 1o the use of snhl ground waters has been per-
fected in necardance with the tnws of Washington, and is heveby confirmed Ly the Department of Ecolagy
mnel entered of reeord in Valiome 15 pageTOL2 =1 that the prievity of Hhe right Devehiy confirmed
detes fram Novamber 19, 1968 thet the tpatidifg u]; gramned toeter nader the pigin beaehy eonrs
fivweend fur thae apeesaild poorpases, de wrtod 1o i amunnd aetantig hewefreintln wsed jor soid PHEE R,

aned shall vy pyeeed' 100 yallons per minute, 79 acre~feet per vear for

community_domestlc. supply. during ontlre venr.,

A deseription of the lands to which such pground water right.is appurtenont iz as Jolloiws:

. Plat of Lake Limerlck, pivision No. 3 located in Secs, 21, 22, 23 and
27, T. 21 N.y Rs 3 W.W.M.

RECORNED 2_> FILED

rrl o A FRAME L
W 'mllr-m

Al Lo A SUN
RUTH L [t

70 SEP 30 AW 10: 32

REDQUEST OF {nng, -
. ‘ . Frtead _,_(_.L
.{'[LJL")Z rl{ & d::‘-ﬁdy'h.-m(-j_ _/__/_.{ ¥ N

DA

The gt 10 e of waie resed herehy confirmed ix restrated o {ne feeieds v place of wae herenr
deseribed, exrept as provided in ROW D0.03.380, BRI and D A4.000.

This ceriifiente of promul wnior rigb i speciliontly subjrei 1o relinapuislunent for nomse of senler
i provided in RCW 904,181,

Glven under wy und and xenl of this effive ot Olympin, Washington, titis ... 29th_ ..., day

1
‘a 4

i O ..Sep tember . ., 10..70..

JOIN A, BIGGS, Direetor
. © Departmoent of Beolupy
"U"U-{ _[e ‘

l-;nl:lm-«_rlnn Lialn

{ , y
£ )  imes o, - Aland /
t]K..@ﬁl..._............ / . g4 . s
B FOL g, it § |’-"-~-—-"’l,)z{7 T ,-«r({?’l/___
o \-/—-frwy e [ orer RLYIL Glen ). Fipdler
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DEPARTMENT UF ELULUJY [ PR TR

o -
S606135 CERTIFICATE OF WATER RIGHT . = 5
D SUACE WEIBE  eeund n trotrruisncs = ha provisions of Charter 14+, L of Wimbsiogross for 1917, w-—mmmhmﬁm%
e Dispuartrmend i €onkegy. |
1 CGround Water Mnmmmmdcz-;mmu-ufwmu|u1-¢m--m“um.www,,
Yot Derseriemac 81 Ecoieny.)
PTYORETY DATE APPLICATION MUMOER PETSAT MULREN CENTWICATE HUMOEN
November 17, 1987 G2-27215 G2-27215 P G2.27215 C
Hang
Lake Limerick Caommunity
ANONC AR MINEET) L=da) MmIATR 77 coon)
East 790 St. Andrew Drive Shelton Washinpion DBS584

1Hs 15 10 cormjy ihat the heremn named apphicant hes mude prow) to the satisjaclion of e Depaniment of Leology of @ ngiid 1o e usc
aof the puhlic waters of the Statfe af Washingron as herein defined, and under and specifically subjeet to the provisions contained in the
Prrmit issued by the Departeient of Ecology, and that taid right 1o the use of said waicrs haz been perfecied In accordance with the lmwey
aof the State of Washington, and ix hereby conftrmed hy the Depantment of Ecoligy and ensered of record at shown, but is tinvited 10 an
amoun actually beneficially wsed.

PUBLIC WATEHS TO BE APFROPRIATED

BOLsTY
A weli

TRTITAIY OF B BUYF ACE WATE PR

MATRA AL CUSG FEET PEH BECOND BAIOMUAS TIALLONS PER MIRAUTE WAXRILRA ACRE-FEET FER YEAR

190 152

MHANTITY TYrE OF LAD, PP ey OF LoF
152 acre-feet Fcr year Communtity domestic supply Year-round, as necded
{supplemental)

— . LOCATION OF DIVELQSION/WITHDRAWAL
TAVOTRIATE LOCATION BOF DREFSION =W [FORAWAL
150 fe=t north and 1,200 feet east of the west quarter corner of Section 27.

LOTATED WITHN fIMALLERT LECLAL SUBONERON SEETION TOAVIHSNES M PANGE, [E. DRI W.) WM. WARLA COUNTY

Sa NWY: 27 21 w 14 Mason
RECONDED PLATTED PROPEATY

o BLOCK OF FWYE NALE OF FLAT OR ADDITION

LEGAL DESCRIPTION OF PROPERTY ON WHICH WATER IS TO BE USED

Area served by the Lake Limerick Community Water System.

I'.‘lr‘fl: -

CRRMRICATE



PROVISIONS

The well access port shall be maintained at all times.

“Issued as 4 supplcmental souree of supply 16 rights enjayed under Ground Water Cerflficates 5566-A, 5867-4,
5888-A, and 7012-A.

The right to the use of the water a}‘orr:smli hereby confirmed is resmicied to the Iands or place of ise herein
described, except ar provided in RCW 90,03.380, $0.03.390, and 90.44,020.

Thh cartificale of water right la specifically subject ta relinquishmant {or nonuas of weter as provided In RCW
90,14.180,

Given under my hand and the seal of this office ar Olympia, Washington,
this  ist day of __ March L1991

Mary Riveland, Oirector
Department of Ecalogy

A I TR
ENGINEERING DATA ' —
ok__ i) by e, (el cona
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FOR COUNTY USE ONLY
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STATE CF WASKINGTON

~ DEPARTMENT OF ECOLOGY
CERTIFICATE OF WATER RIGHT
D Surface Water Mt B% SCONSCT et o Dokt ! Chvoimd |17, Lok v e mnan, Ao [BLF, B aeerirminmn Sbven, el Fos A sl recimm of
P Defeteirst of Eoovagy}
Ground Watar M-mnmummmdumh\mnmmmnmmmd
LS — )
FRRPRTY CATR ARPLICATCN MAMER IFETTET AR CERTIEIATE, NJMBEN,
Cctober 26, 1588 G2-27443 G2-27443 2 G2-27443 C
e
Lake Lemerick Country Cub
MO, ETRERT) = iy ¥ coof
E. 790 St. Andrews Drive Sheltan \Washinpton 98584

{hos o @ ey tRar Lne ROPE hamed dpplcani RS miaGe R0OJ 10 the Sas]achon Of hie Leparonent of ooty 0] @ REht 10 1he Wie
of the public weerr of e Stare of Washington as hervin drfined, and under crd specifically subject 1o the proviions consained in the
Permmit fvsued by the Deparmment of Ecology, and that sald Hgit fo the use of saud waiers has been perfected in gecordance with ihe laws
of the Statr of Washington, and it herely conjimmed by the Departmens of Ecology and entered of record as shown, bus is lintited 1o an
amouryt acruall beneficially weed,

RUBLIC WATERS TG BE APPROPRIATED

m(ND.G)

TREUIGWRT LF WF BUNFACE WA TS,

ik Xl LIS FEET MR I

bACh ] OALOM FER LrITE

200

AT M ACFE-FEET PER TEAR

160

CUWTITY, TYPE DF LG, FEFCES CF USE.

160 Bere-fest per year

Community domestic supply

Year-round, as needed

LOCATION OF DIVERSIONMWITHDRAWAL
WRSRLTT LAY CF DA TN i AL,
850 feet north and 350 feet west of the south quarter corner of Section 27.

TUNTY

mmmmmm BECTION TCRAIE™ M RANGE, [ OR Y.} Y.ML wWALA
Mason

SEYi 5WY 27 21 I 14

RECURDED PLATTED PROPERTY
OF [ONE MALE CF MAT TR ACCITON

Lo Lo,

LEGAL DESCRIPTION OF FROPERTY ON WHICH WATER IS TO BE USED

Area served by the Lake Lemerick community water system.
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PROVISIONS

The well neeess pane shall be maintained at all umes.
The Water Resources Act of 1971 specifies certain critera regarding utilizaden and management of ths waters

of the state in the best public imerest. Use of water may be subject to regulation at certain times, based on the
necessity 10 maintin water quantides sufficient for preservation of the natral environment

The right 1o the wse of the water aforesaid hereby confirmed is resiricted o the lands or place of use herein
deseribed, except as provided in RCW 90.03.380, $0.03.390, and 00.44,020,

‘Thia certificate of watsr right le apeciiically subject to ralinqulshment tor nonuse of waier as provided in ACW
20.14.180.

Given wnder my hand and the seal of this office ai Olympia, Washington,
this st dayof Harch L1 9

Mary Riveland, Cirector
Department of Ecology

i Ty et by (ﬂﬂ.,{_,._,_ ff-bﬂMS“}"—'-
— ]
FCR COUNTY USE ONLY
el
p K
CERTIFICATE 2

No, G2.27443 ©



RECEIVED MAY 2 1 1997

STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

PO, Box 47775 » Olympia, Washington 98504-7775 ¢ (360) 407-6300

May 13, 1997

Lake Limerick Country Club
East 790 St. Andrews Drive
Shelton, Washington 98584-5688

Dear 8Sir or Madame:
Re: @Ground Water Application No. G 2-294B3

Your application for the appropriation of water has been assigned the above
refergnced number. Please refer to this number in future correspeondence.

Enclosed is a notice of your application which must be published pnce a week for
two_consecutive weeks in a qualified legal newspaper of general circulation in
the County or Counties is which the storage, diversion, and use is to ba made and
in other newspapers as directed. A list of these newspapers in your county is
enclosed. The applicant is respongible for the pavment of the publication.

Pleage read the notice carefully to make sure it is correct. Should you find an
- error, please return the notice to our office for correction.

You should mail or deliver the enclosed notice to a newspaper regarding
publication as soon as possible. When you receive the affidavit of publication
with the news clipping from the newspaper, please forward the original to this
office promptly.

Since your application 1s for service of more than one residaence, it ins
conzidered a publie water supply. Public water supply systems are required to
be approved by either the Local Health Department or the State Department of
Health, depending upon system size. If you have not already done so, I suggest
that you contact your Local Health Department or DOH, Drinking Water Sectlon,
Olympia, Washington, for further information.

Sincerely,

Ah Catloec

Sheri Carroll
Shorelands & Water Resources

§C:th
Enclosures



State of Washington
Application for a Water Right

Please follow the attached instructions to avoid unnecessary delays.

Section 1: APPLICANT < PERSON, ORGANIZAleN,‘-OR-WATEm;s?sTEM

Mame LAKE LIMERICK COUNTRY CLUB {1DE44150T) Home Tel:(360 ) 426 - 7892

Mailing Address_ EAST 790 ST. ANDREWS DRIVE Work Tel:( 360 )_426- 7892
City__SHELTON Siate WA Zip-+4_ 98584 +_ 9688 FAX:(360) 426 -B922

Section 2. CONTACT - PERSON TO CALL ABOUT THE-APPLICAT[ON
] Same as above

Mame JoOhn Segerson Home Teli( ) N/A
Mailing Address 2B45 Schirm Loonp R4 NW Work Tel:( 360 ) _B866-4165
Cily_Qlympla State WA Zip+4_98502 +_9685 FAX:(350 ) B6E -1695
Retationship to applicant gonsulting Engineer

Section 3. STATEMENT OF INTENT

The applicant requests a permit to use not more than 210 ( B gallons per minute or

O vuble feet per second) from a O surface water source or & ground waler source (check only one} for the
purpose(s) of community Domestie : . Attach n “jegal”
déseription of the place of use. (See instruclions.) NOTE: A tax parcel number or a plar number is not sufficient.

Attachment A Area Served by Lake Limerick Water System
Eslimate a mazximum annual quantity to be used in acre-feet per year: 254 :

[ Check if the water use s proposed for a short-term project. Indicate the period of time that the water will be
needed:

From ! / to / !

Section 4. WATER SOURCE

If SURFACE WATER . _ -~ -~ - || If GROUNDWATER

Name the water source and indicate if steeam, spring, A permit is desired for ___ 1 well(s).
like, ete. 1f unnamed, write "unnamed spring,” '
"unnamed stream,” ete.:

' (.r.f'lj#fjl"‘r',z{dl
Numher of diversions: //f,"/ J‘ff?/ fut 1/ jﬁ

e

Source Bows into {name of body of water): Si'r.'e’f& dupth of well(5): casing 109

Depth 177!
Screened Interval 167-177°

LOCATION

Enter the north-south and east-wesl distances in feet from the point of diversion or withdrawal to Lhe
nearest section corner:

Approx. 1165' N & 790' E tr SW cnr Sec 27 T2ZIN R3IWWM

(Approx 30' west of Well 3A -~ G2*0BB34C, Cert 05888}
1T locktion of source is platted; complete
U oaf % of Seciion Tawnship Range(EIW) Counly below:

Lot Block Subidivivion

SW SW 27 21N 3w Mason

Lk Vi

A
For Ecnlopy Use Data Recoived: Z{./I/Q 5// ﬁ Priotity Date: é‘é;ﬁ Q&F Z
[4
Ay

SEPA L¥at Exemnpl FERC License ¥ Dapt. Ol Haslth ¥

L1

.‘:.." . ‘
Dnis Accentod Ar Complete y rﬂ(}i/ﬁ By Tjnle Ralurned By - WHIAY /4[
ECY 04D-1-14 APPLICATION

Appl. Nou: 61 (Q’; Qdﬁg

Rev 12094 F




Section 5: GENERAL WATER SYSTEM INFORMATION

Name of system, if named: __LAKE LIMERICK WATER SYSTEM .(DOH ID#44150T)

Briefly describe your proposed water sysiem. {See instrucliops.)

An existing Type A water system in a platted development of
1380 lots. Thie is for an existing well, designated Well #3K, :
which is used as primary supply for the entire year. The well /4??
delivers to an existing 150,000 gallon storage tank, which has 4

booster pumps for distribution. The well is presently equipped
with a pump cepable of 210 gpm output.

Attachment B, Drilliers Report
Do you already have any water rights or claims associated with this property or system? B YES U NO

PROVIDE DOCUMENTATION.
Attachment C, Existing Water Rights

Section 6. DOMESTIC / PUBLIC WATER SUPPLY SYSTEM INFORMATION
(Completed for all domestic/public supply uses.)

A.

Number of "connections” requested: 1,100  Type of connection m_ﬂesjf_enti a1
omes, Apartment, Recreational ttl',lf.‘ )

Are you wlithin the area of an appmved water system? B YES NO
If yes, explain why you are unable to connect to the system. Nofte: Reglonal water systems are identified by
your County Health Depariment.

Complete C. and D. onty if the proposed water system will have fifteen or more connections.

C.

Do you have a current water system pian approved by the

Washington State Depariment of Health? O YES & NO

If yes, when was it approved? Please attach the current approved version of your ptan,
Water System Plan In Progress

Do you have an approved conservation plan? DYES ® NO

If yes, when was It approved? Piease attach the current approved version of your plan,

Conservation Plan In Progress

Section 7. IRRIGATION/AGRICULTURAL/FARM INFORMATION

A.

B.

(Complete for ell irrigation and agriculturé uses.)

Totai number of actes to be irrigated:

List total number of acres for other specified agricultural uses:

1

Use Acres .
[Ise Avcres -
Use Arres

Total number of asres to be covered by this application:

Family Farm Act (Initiative Measure Number 59, November 3, 1977)

Add up the acreage in which you have a controlling interest, including only:
4 Acreage trrigated under water rlghts acquired after December 8, 1977,
1 Acreage peoposed to be irrigated under this application;
1 Acreage proposed to be irrigated under other pending application(s).

1. 15 the combined acreage greater than 2000 acres? O YES o0 NO
2, Do you have a controlling interest in @ Family Farm Development Permit? o YES o NO
If yes, enter permit no:

Farm wses:
Stockwater - Total # of animals Animal type ‘ - (If dairy cattle, see below)
Drairy - # Milking # Non-milking o

APPLICATION



Section 8, WATER STORAGE

Will you he using a dam, dike, or other structure to retain or store water? O YES ¥ NO
NOTE: If you will be storing 10 acre-feet or more of water and/or If the water depth will be 10 feet or more ai the degpest point,

and some portion af the storage will be above grade, you must alse apply for a reserveir permit, You can get a reservoir permit
apptication from the Department of Ecoingy.

Section 9. DRIVING DIRECTIONS

Provide detailed driving instructions w the project site,
Follow State Highway 3 north from Shelton about 3.5 miles.
Turn Left, following signs te Lzke Limerick. Proceed approx

2 miles to 5t. Andrews Dr. Turn left on 8t Andrews. Well site
is approx 700 ft, at corner of St Andrews and Penzance.

Section 10. REQUIRED MAP

A. Attach o map of the project, (See instructiyns.)
Attachment &, Map

Section 11. PROPERTY OWNERSHIP

A. Does the applicant own the land on which the water will be used? 0 YES CNO
IF o, explain the applicant’s interest in the place of use amd provide the name(s) and address(es) of the
owier(x);

Ownerg of property are customers of the water svstem

B, Does the applicant own the lamd on which the water source is located? B YES 0o NO
if no, submit a copy of agreement: ‘

Feertify thad the information above is true and sccurate (o the best of my knowiedge. I understand that in
order Lo process my application, | peaal staft from Lhe Bepurtment of Ecolupy uccess to the site for ingpection
aud mamitoring purpeses. Even though T may have been assisted in the preparation of the above application by

the employeey ol the Depurtment of Ecology, all responsibility Tor the aceursey of Lhe information rests with
me,

WAMD Bl - Ol LT e H i)

Applicant (or suthorized representative) Date

Landowner fur place of use (if same as applicunt, write "same” ) Date

APPLICATION



Lake Limerick Country Club, Inc.
E 790 St. Andrews Drive

Shelton, WA 9 8584

Phone: (360) 426-3581

FAX: (360)426-8922

June 17, 1997

Department of Ecology
PO Box 47775
Olympia, WA 98504-7775

RE: Ground Water Application No. G2-29483

Dear Sirs:

Enclosed is the notice of our application for water right allocation for the Lake Limerick
Water System which was published once a week for two consecutive weeks in a qualified
legal newspaper of general circulation per your letter of May 13, 1997.

Thank you for your cooperation in this matter.

Sincerely,

Kirk Osborne, .
Chair person Water Department

KO/ SCS

Enclosure:  Affidavit of Publication - Original
DOE Letter of May 13, 1997

ce: File, Water Committee, Ken Douglas, John Segerson, P.E.
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. DEPARTMENT OF.ECOLOGY -
,  NOTICE.OF APPLICATION TD
. APPROFHIATE PUBLIC WATEFIB
TAKE NOTICE:

That Lake umenak:bomwclub of Shel-- “fldaVIt of Publication

ton, Washington on Aprll 24, 1887, under Appli-
cation No. @2-29483 filed for pemmit to appro-
priats. public waters, subject to exiating rights,
from a well in the amount of 210 gallons per

minute as nesded year round each year, for -
ASHINGTON,

community domestic supply. The source of the
proposad appropriation Is located within SW
1/4 SW 1/4 Section 27, Township 21 N,, F!ange
" AWW.M,, In Mason County, -

Pmtesm or objections to approval uf thla
application must Include a detailed statement of
the basis for objections; protests must be ac-
comparnied by a two dollar ($2.00 recording fee
and filed with the Department of Ecology, at the
addrass shown beiow. wlthin thlrty {30} days

Julie G. COrme

being First duly sworn

clerk

.es and says that he Is the

from: June 12,
Dapﬂrb—nen;'g?T LTON-MASON COUNTY JOURNAL, a weekly newspaper. Thal said
2.0, Box 47775 a legal newspaper and it is now and has been for more than six months
Otymoia, WA 88504-7776 late of the publication hereinafter referred to, published in the English
. - B/5-12 ot inuously as a weekly newspaper in SHELTON, Mason County, Washington,
ind during all of said ime was printed in an office maintained ot the aforesald
e v puwadcktion of said newspaper. That the said SHELTON-MASON COUNTY
JOURNAL was on the 9th day of August, 1941, approved as 8 legal newspaper by the
Superior Court of said Mason County.
That the annexed is a true copy of s NOtice of Appl. To Appr.
Public Waters G2-29483 -~ Lake Limerick
Country Club
as 1t was published in regular issues {and not in supplement form| of said
newspaper once each week for a period of twn
consecutive weeks, commencing on the
Sth._ day of Jhne 19.97 and ending on the
A2th  day of June 19_97 both dates incly-
sive, and sive, and that such newspaper was regulatly distributed to its subscribers durmg all of
said period. That the full amount of the fee charged for the
foregoing publication is the sum of ¢ 49, 90 A .
_,-.\\\\i ! } g[ MA Q :
'-:f-\\ \”':-J ' Cf \\ '
; O ‘:é'C\Uh 2 'r.’?,f-‘ﬂ.lbscnbcd and sworn to before this 12th day of
- e
7 o b Jun
; -T:S\\GTAR}’TF': ‘a' p o2 7. '
A I 7Y CO/l,a,h{’z;.). (i ]
hepn R LV 4 Notary Publik in and for the State of Washington
’fcﬁ\"..-o Us L\ ,;-"‘:"‘-:; Residing at Sheiton, Washington
’| -;7)?- 6\& Q\"/\Q;
. ":' "\o - -
t\fod"-f{.h?i-{&\ Q::,,’,m--" My commission expires - 102200
AR ECCCS
o a7t
,ﬁyckb P Egng
A CLCP' (s



Appendix E: Capacity Analysis



Capacity Analysis
Lake Limerick Water System
2006

Prepared By: Mary Wilkes, EL.T
SEMCON, Inc.
Olympia, WA

Design Assumptions: Multiple Source, No Fireflow

DEMAND FACTORS
ADD,cal = Average daily demand per ERU based on average annual rainfall. See
WSDBM Eq 51, :
ADD,cal = (8000/AAR) + 200 Eq1
Where: AAR = Average Annual Rainfall
Given: AAR = 38.82 infyr Shelton - Western Regional Climate
Center
Then:  ADDcal = 406 gpd/ERU
ADD = Average daily demand per ERU based on historical production data, adjusted
up
Given: ADD = 270* gpd/ERU
MDD = Maximum daily demand. See WSDM Eq 5-2.
MDD = 2x ADD Eq2
Then: MDD = 540 gpd/ERU
WELL CAPACITIES
The installed pumping capacity (Q) and Instantaneous water rights (Qi,prim) are given for
each source on page 6, along with other data relevant to the sources. The value (Q,prim -
Q) s greater than or equal to zero for each source, indicating that installed pumping
capacities do not exceed the primary instaneous water rights,
Qs = Sum of installed pumping capacities.
Glven: = 810 gpm See page 6.
Qe = Instatled pumping capacity of largest source,
Given: = 200 gpm _ See page 6.

* This low number is due to Lake Limerick's extremely successful conservation program.

Page 10f7



Capacity Analysis
Lake Limerick Water System
2006

SYSTEN CAPACITY
Based on Water Available Annual (Na)

Ma = No. of ERUs the system can support based on volume of water available

annually
= Va,total / (365 x ADD) Ses WSDM Eg 6-1, Eq3
Where: Va,total = Volume avaliable annual, based on installed pumping capacities and
water rights
Given: Vatotal = 232,709,400 gatfyr See page 6.
Then: Na= 2,361 ERUs

Based on Water Available Dally (Nd)

Nd = No. of ERUs the system can support based on volume of water available

daily
= Vd/ (MDD} See WSDM Eq 8-2. Eq4
Where: Vd = Volume available for maximum day's demand, based on Installed
pumpting capacities
= Qs x 1440 See page 1 for definition of Qs. Eq5
= 1,166,400 gallday
Then: Nd= 2,160 ERUs

Based on Storage Capacity (Ns)

Ns = No. of ERUs the system can support based on storage
CRS = Total existing capacity-related storage of the system
CRS,min = Minimum capacity related storage required
ES = Minimum equalizing storage required
5B = Minimum standby storage required
PHDs = Peak hourly demand, base on Ns

SC = Source credit

Page 2of 7



Capacity Analysis
Lake Limerick Water System
2008

To caloutate Ns, equations are deveioped for CRS,min, ES, SB, PHD and SC, and then
these equations are solved simultansously solved for Ns. To do this, several assumptions
must be made. These assumptions are then verified once Ns is calculated.

Existing Capacity-Related Storage (CRS)
CRS= TS-08-FV.  See WSDM pg 6-16. Eq6
Where: TS = Total storage
0S = Operational storage

FV = Foot volume

Given: TS= 478,792 galton(s) See page 6
08= 78,332 gallon{(s) "
FV= 143,080 gallon(s} "
Then: CRS = 257,370 gafllon(s)

Peak Hourly Demand (PHD) & Equalizing Storage (ES)

ES = 150(PHDs - Qs) or 0, whichever is greater. ~ See WSDM Eq 8-1. Eq7
Where: PHDs = (MDD{1440) {C x Ns +F) + 18. See WSDM Eq 5-1. Eq8
C= coefficient See WSDM Table 5-1.
F= factor See WSDM Eq 5-1.
Source Credit {SC) & Standby Storage (5B)
SB= (2xADDxNs-SC}or 200 x Ns, whichever is greater.  See WSDM Eq9
Eq 83,
Where: 8C= tm(Qs - Q) £q 10

tm = Length of time sources can ren in a day

See page 1 for definitions of Qs and Cu.
Given: tm= 1,440 minute(s)
Then: 8C= 878,400 gallon(s}

Page dof 7



Capacity Analysis
Lake Limerick Water System
2006

| Required Capacity-Related Storage (CRS,min) & System's Storage-Base Capacify (Ns)

CRS,min= ES+5B (See WSDM pg 8-16) Eq 11
Let: CRS= CRS,min Eq12
Then: CRS= ES+SB Eq13
Assuming: 1} 150 (PHDs - Qs) > 0,
therefore, ES = 150{PHDs - Qs) SesEq7.
2} 200 Ns > (2 ADD x Ns - 5C}
therefore, 5B = 200 Ns SeeEg 9.
Then: CRS =150x(:’14i3x(Cst+F)+18—Qs]+200st i::lég;' Eq8, Eq 14
CRS—MED 454 2700+ 150 Qs
Ns = = Fq 15
ﬁiﬁ“’ 50 x G+ 200
Assuming: 3) Ne is greater than 500,
therefore, C = 1.6 and F = 225. See WSDM Table 5-1.
Then: Ns = 1,253 ERUs

Verifying Assumptions Made

Assumption: 1) 150 (PHDs - Qs) > 0,
therefore, £8 = 150{PHDs - Qs) See E¢ 7.
Ns= 1,253
C= 186
F= 225
Then: PHDs = 854 gpm Seebg 8
150(PHDs - Qs) = 6,600 gallons

Therefore:  Assumption 1 is valid and ES = 6,600 gations.

Page 4 of 7



Capacity Analysis
Lake Limerick Water System

2006
Assumption: 2) 200 Ns > (2 ADD x Ns - 8C)
therefore, SB = 200 Ns See Eq 9.
200 Ns = 250,600 gallons
2ADD xNs-8C = -201,780 gallons

Therefore:  Assumption 2 is valid and SB = 250,600 galions.

Assumpfion; 3} Nsis greater than 500,
therefore, C= 1.6 and F = 225, See WSDM Table 5-1.
Ns = 1,253

Therefore:  Assumption 3 s valid.

All 3 assumptions are valid.
Therefore; Ns = 1,253

CONCLUSION

Nean = Number of ERUs the system can support based on storage, installed
pumping capacities and water rights.

= Na, Nd, or Ns, whichever is less Eq 16
= 1,253 ERUs

Conclusion:; System's capacity, based on storage, installed pumping capacities and water rights,
is 1,253 ERUs. The system's storage and installed pumping capacities are the
limiting factors.

Page 5of 7



Capacity Analysis
Lake Limerick Water System

2006
Source Data*
Qi,prim Qa,prim Q Qi,prim-Q Va

Well (gpm) {ac-ft) {gpm) _(gpm) SFp (%) (galiyr)
Well 1 100 17 45 55 161 23,852,000
Well 2 200 168 200 0 51 53,611,200
Well 3A 100 84 100 0 52 27,331,200
Well 4 100 79 75 25 85 25,623,000
Well 5 190 152 180 0 50 46,932 000
Well 6 200 160 200 0 50 52,560,000
Total 890 606 810 80 . 232,708,400

Qi,prim is defined as primary instantaneous withdrawal allowed by the water rights.
Qa,prim is defined as the primary annual withdrawal allowed by the water rights.
Q is defined as the installed source capacity.

SFp s defined as the service factor (e.g. average percentage fime pump may be operated) based on the pumping capacity and primary annual
water rights. SFp = (Qa,prim x 100 /Q) x .82 gpm/ac-fifyr,

Vais defined as annuat volume available from alf sources. If SFp < 100, then Va= Q x (SFp/100) x 525,600 minlyr. If SFp = 100, then Va = Q x
525,600 min/yr.

Tank Data
Height of Total
Operat- ional Reservoir

Storage Height of Footf Storage  |Operational Storage
Tank [Height  (ft)) Diameter {ft) (ft) Volume (Ft) {gal) {gal) Foot Volume (gal)j
Tank 1 235 24.75 5.0 15 84,569 17,993 53,980
Tank 3 30.0 30.00 6.0 12 158,619 31,724 63,448
Tank 4 30.0 20.90 6.0 10 76,985 15,387 25,662
Tank @ 30.0 30.00 25 0 158,619 13,218 0

Tofal 478,792 78,332 143,090

Height of operational volume Is equal to the drop in water level in the tank before the tank begins to fill

Height of footer volume: If a tank has booster pump(s) the height of the footer volume is equal to the minimum leve! of water in the tank
required to provide sufficient net suction head for ihe pump. If the tank gravity-feeds the system, the height of the footer valume is equal to the
height of water in the tank is 69' above highest residence and 46' above highest hydrant in pressure zone.

* Excluding Well 3B

Page 6 of 7



Capacity Analysis
Lake Limerick Water System
2006

SHELTON, WASHINGTON (457584)

Period of Record Monthly Climate Summary

Period of Record : 6/ 2/1948 to 11/8/2002

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Average
Max.
Temperature
®

Average
Min.
Temperature
(F)

Average
Total
Precipitation
{in.)
Average
Total
SuowFall
(in.)
Average
Snow Depth c o0 0 0 0 0 ¢ 0 ¢ 0 0 0 0
(m.)

Percent of possible observations for period of record.

Max. Ternp.: 98.5% Min. Temp.: 98.4% Precipitation: 98.3% Snowiall: 96.6% Snow
Depth: 94.9%

Check Station Metadata or Metadata graphics for more detall about data compieteness.

445 49.1 53.4 59.5 66.9 71.8 77.1 76.5 71.9 60.9 50.7 450 606

33.1 34.5 35,7 38.9 44.2 452 52.3 52.6 48.1 42.1 37.6 344 419

10,47 8.41 6.93 4.37 2.26 1.67 0.54 1.29 2.50 5.84 10.43 11.09 66.19

3.9 07 0.6 00 0.0 0O 00 00 00 00 08 21 8.2

Western Regional Climate Center, wroo@dri.edu

Page 7 of 7



Appendix F: Booster Pump Curves
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Performance Curves - 60 Hz, 3500 RPM
Curvas de desempefio - 60 Hz, 3500 RPM
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SEMCON, Inc.

" 1211 Fourth Avenue East, Suite 101, Olympia, WA 98506 4211
Phone: 360-753-5269x103 ‘@ Fax: 360-753:5636 - 2 e-mail: mary@semcon,us
M anxneerlng 4 Planring M Management [ Information Technology

November 11, 2005

Lake leerlck Hydrauhc Analy31s

Prepared by: Mary Wilkes, ELT.
Engmeermg Techmc1an

The Lake Limerick Water System was modeled 111 WaterCAD®, F1ve scenarlos
were analyzed The data for each of the scenarios are prov1ded in the *

- following pages. Flgures 1and?2 present the schematics of the model showmg

the desigtiations and locatmns of the pipes, junctions, tanks, pumps ‘and wells.
System Background

A section of the pipeline under Mason Lake Road has been closed for several
years due to significant leaks from improperly made Jomts The utlhty ,
recently commlssmned Well 6 at 200 gpm, along with Tank 6. After’ Tank 6 was
in operation, the booster pump at Tank 1 failed, so Well 1 is modeled as
pumping dlrectly into the dlstnbuUOH system.

Scenario Details

The model represents the system at maximum build-out (1, 250 ERUs), durmg '
peak hourly demand (PHD = 852 gpm/ system)

The scenarios are summarized in Table 1 below. The first scenarlo represents
the system after the Mason Lake Road. pipeline was closed and before Tank 6 -
was built (Pipe P-115 is'closed, and Pump PMP-BOOST-T6 is off). Scenario 2 .
represents the system after Tank 6 was putinto service (Pum y PMP: BOOST T6

“on). Scenario 3 represents the systetn after the Tank 1 booster pump failed

and Well 1 is pumping directly into the distribution system (Piimp PMP-BOOST-
T1 off and Pump PMP-W1 on), .

The system is planning to repair the Tank 1 booster pumps and the Mason -

- Lake Road pipeline as part of its capital improvement program. Scenano 4
represents the system after the pipeline has been repaired (Pipe P-115 is open)

Scenario 5 represents the system after the both: the Mason Lake Road plpehne

- and the Tank 1 booster pump have been repaired (Pump PMP~BOOST T1 on and_

Pump PMP—WI ofh.

Page 1 of 4



). Description. | W g sl Open: 1 Working
1 Before Tank 6 X
2 After Tank 6 X X

Existing
3 Conditions X
Existing with
Only Mason
4 Lake Rd X X
Repaired
After Capital
Improvement
5 Program X X X
Completed
Results

The model predicts pressure above 30 psi and velocities below 7 ft/s
throughout the system for all five scenarios. The minimum system pressure
and maximum flow velocities for each are presented in Table 3, along with the
junction and pipes in which these conditions occur.

Table 3: Minimum System Pressure and Maximum Flow Velocity

J-162

P-BOOST3AB

2 60.92 J-210 5.36 P—gggé'??i]%
33.27 J210 5.07 P-75

4 61.14 J-162 5.66 P_ggg@%;;]g

5 63.02 J-162 544 P_§gg§§3§8

Page 2 of 4



MODEL SCHEMATIC SHOWING
- PIPE LOCATIONS AND
. . DESIGNATORS -
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J-106
O

PHP-BIJI]ST-TI

-1
J-EE4 ‘. =

PHP-W1

J-a08
o)

PHP-BOIIST-T3AR

PHP-BIOST~T6-

po FIGURE 2.

: ,MODEL SCHEMATIC SHOW'ING

'JUNCTION AND. EQUIPMENT
o LOCATIONS AND.
DESTIGNATORS -
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.Scenario:'Scena_ri_p 1
Steady State Analysis
- Junction Report -

label | Elevation'] Demand |  Calculated | Pressure
T () (gpm} Hydrailic Grade (psl)
: _ . - ' L
101 - 300.00(- 544} 43767 59.68
5102 - 300.00| 6.12 437.16| 59.46
F103 . 275.00 21.76| 43683 7048}
108 275.00 680 43680 7018}
{4108 © 275,00 12,92 43711 7028
108 - 275.00 26.52 437.84( 7060
3111 - 270.00 39.44|. 44148| 7436
115 . 275.00 29.92| 44250| 72.65|.
3119 275.00f 1498 442,98 72814
k1210 . 27500 612 44358|  73.087
122 . L 275.00f A7e 443.40F  73.04.
9124 277000 1584 44347 72477
Ji25° 27500) 1428 44352| 7306
3-126 275.00) - 21.76) 44324 7203 |
28 o 27600]. 13680 44310 7287
3130 . - 27800|. 1292 44310} 7287
4131 : 275.80} 272} 443.48]  7291|
4133 ' 275.00 12.24 44291] 7279
J-135 © 28000 4.08 44280 7082
J-137 300.00 19.72 44285  61.93
J-138 30000, 818 a4297| 6198
139 300.00 5.44 44291 6195
J-140 . 30000 544| - 443.53|  62.22
J-141 - 300.00 1.36 443.81| 6234
{4142 300.00 7.48 444.03| 6244
J-144 260.00 12.24 444.91|  B0.16
J-145 _ 300.00 12.24 44534  8301{
J-146 300.00 11.56 445.38|  63.03
J151 - 1 280.00 5.44 448250 72.04
J-152 270.00 6.80 - 448.49] 7738
J-153 : - 275.00 23.12 448.01|  76.01
J-156 275.00 11.56 451.73| - 76.62
357 200.00 272( 453.88|  71.05
J-158 300.00 3.40| 45627  67.31
J-160 : 305.00 2652 456.83] - 65.82 |
3162 325.00) 1202 459.36] 58.25
J-168 : 300,00 14.96 459.35|  69.08 |
J-166 | 30000 10.20 459.53|  69.16 |
J-167 310.00 7.48] - 462.21| 6599
J170 : 310,00 748| 45917| 6467
[o171 300.00 8.16 45874 6882
|J-172 300.00 15,64 458.32| 68.63
J174 .| 28000 17.00 . 45781 77.08
J176 . 270.00 0.00 457.39|  81.24|
3178 - 275.00 18.36 456:80|  78.82
79 | 27500 408 45647 7867
J180 - [ 27500 18.38) . 45830f 7880
34183 -~ - 30000{ 1360 | 45546} .67.40
13488 . - 27800 34.00 - 4565:55)  78.27|.
480y 26800} 272) - 45786) 6348|
L lie0 | arso0 0.00 | ABTET} 7945 : , R
. e B _ Project Engineer: John Segerson
e\ M-hydroanalyisis-2005-asbuilt.wed o ¢ 7 BEMCON . - WaterCAD v4.5 [4.50154]
111105 12:48:13 PM - . © Haestad Methods, Inc. - 37 Brookslde Road ~ Waterbury, CT 06708 USA +1-203-755-1_566 - - Pageigf2
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Scenario: Scenario 1
Steady State Analysis
- Junction Report -

Label Elevation | Demand | Calculated | Pressure
{fty (gpm) | Hydraulic Grade| - {psi)

. _ {ft)
3191 206.00, 6.80 457.84| . 7069
J-192 290.00| 3.40) 457.85| 7277
J-105 280.00] 23,80 457.86{* 7711
J199 305.00 21.76} 457.98| 66.32
J-200 300.00 17.68} 458.16| 6857
J-202 300.00 10.20{ 458.74]  68.81
J-204 300.00}.  18.36] 45788 68,44
J:208 280.00{:  10.20 43534| 6734
4210 30000 1158 43540 s8.70|
4212, 5000 | 8.84| - 435.79|  63.20
4213 . 80.0¢ 0.00 43608 6767 |
d-214 575.0C 476} 43611 69:84]
J215 270.00( 1224] 43644 7202
217 265.00 12.02) 436.69| 7443
4219 280.00 7.48 43874 785 |
4-220° 280.00 6.42 43644| . 67.82|
J222- 296.00 2.72 437.72] e187|
J:223 275.00 27.88 43669) 70.09 |
4-224 280,00 4.08 437,72) 6837
[AWRIE hydroanalylais-zoos asbuill wcd : SEMCON

11/11/05 12:4B:18PM

(=3 Haestad Methods Inc.

Prbjed:Eng-ineer: John'Ségéréon

WaterCAD v4.5.[4.50158] -

a7 Brookslde Road Waterbury, CT 0B708 USA 41 -203-755 16-'65 Page 2 of 2



Scenario: Scenario 1
Steady State Analysrs
- Plpe Repor.t -

Labai Length | Dia. | Hazen- | Minor |Velociy| Control| @ ° | HGL | HGL | Head- |Headloss| -User
- ) (in}) [Willams| Loss | (ft/s) | Stats | (gpm) Up Dn loss | Gradient | Defined
€| Coef. o) | @) | () [(*1000f)| Lengih? .
Pt 47200] 60} 1300 000| -0.31|Open | - 27.30| 437.72] 437.67| o0.04 0.08f false
P2 60900/ 40} 130.0| 000| O78{Open | -3074| 437.16| 487.67| 052| 0.85] fase
P-3 678.00| 4.0{ 130.0] 000|" 063|Cpen | 24:62| 437,18] 436.83| 032| 066| false
P4 1,302.00] 40| 14300 000] o045[0pen | -6.00] 44d48| 44324| o005|  004| fase
P-6 1,192.00] 40| 1300| 00| 0.16{Open - 6.25| 436.89] 436,83| 0.05 0.04| false
P-6 1,313.00] 40| 1300 000} 0.33[0pen 13,05 437.11] 43689 0.23 017 false
P7 1,180.00) 40/ 130.0|' 000] 066|Oper | 2697| 437.84) 43741| 0.73] 082! fase
P8 2,07400| 40| 1300 0.00f ©.19|Cpen: -736| 457.86] 457.98| 042 006} faise
P-9 250000 40| 1300 0.00] 015|Cpen | = 5.87] 45655 45546 009  0.04] fakse
P-10 1,602.00|, 40| 1300( 000]. 1.34{Open’ | -5249| 437.84] 44149 365 228| faise
P11 - |1181.00] 60| 130.0|. 000 1,81 Open | -150.38). 445.38] 44825| 2.87|  247] fake
P-14 122600|. 60| 130.0{ 000 104|Open | o1:83| 442691 441 49] 109 .  0.89} faise
P22 ' 44200| 60| 130.0] 000 047[Open | 4184) 443.58) 443a0| 009} 021 fase |
P-24 4,350,00) 6.0 130.0{ 000 ©0.1+|Operi | . 1005} 44349| 44347| 0.02| 0.01| fawe.
P25 . " 21600 60| 130.0| 000 _ 052(open | - 45.88] 448521 44347| 005 o025 fase
P26 76200 60| -130.0| 0.00[ 1.24[Open: | -100.08] 44250] 448.52| o3| 122 fake
P-27 165.00| 40| 130.0| 000 1.03|Open | -40.30) 443.24] 443.47|° 023 1.40| fase
P-28 © B86.00| 40| 130.0| 000] 032|Open | 12.53| 443.24| 443.10[ 0.14 0.16] false
P-30 861.00] 40| 1300 000[ 0.03[Open 1.07| 443.10] 443.10[1.43e3| 1.67e3] false
P32 | 108.00] 40 -130.0f 000 ©77|Open | -2031} 44310] 44348 009 o082 fame
P33 981.00| 40| 130.0| 000 0.07|Open 2.80| 459.36|' 459.35| 0.01 0.01] false
P-34 -~ [1,233.00] - 40| 1300{ 0.00| 0.31|Open -12.1681 459.35] 459.53( 0.19f 0.15] false
P-35 700.00f 40| 130.0] 000| 0.42[Open 16.32] 44310] 44291 018  0.26] false
P-36 1,i22:00{ 40| 130.0{ 0.00| . 0.10|Open 408} 44201| 44280 o002 0.02] false
p-38 ~ 11,026.00} 4.0{ 1300{ 000| 0.18|Open -6.23) 442.85| 442.89| 0.08]  0.04] false
P40 688.00  40]. 1300 000 o084|Open | -1349} 442.85| 44207 0413) 018 faise
P-4 453,00 4.0] 1300 0.00| 0.30|Open | -1167] 442.91| 44297 0.08] 014] fakse
{P-42 | 40200| 40l 41300 oc00| o16lOpen | 6.23| 44280| 44201 0.02|  0.04] faise
P-43 567.00| 40 1300| 000| 0.85|O0pen 33.32] 443.53| 44297| 0.56 0.98| false
1 P44 213.00| 40| 1300 0.00| 0.99|Open 3876 443.81| 44353 o028 1.30| false
P-45 162.00] 80| 1300 0.00| 1.31|Open | -115.86| 44381| 444.03| 0.22 1.37| false
P-46 889.00(. 40| 1300 0.00| 0.71{Open | 27.79 443.58| 442.96; 062| 070| false
P-47 | 87200 60f 130.0{ 0.00| 140|Open | -123.34] 444.03| 44401 0.88 154| false
P-48 2,203.00 40| 1300] 0.00| 0.33|Open 12.83| 44296( 44250 0370  047| false
P49 - 258.00| 60f 1300 000 1.54|Open | -18558| 444.91| 445.38) 0.47]  183| faise
P-50 23200 4.0 1800 000 031|Open | -1224| 44534| 44538f 0.04] 015| false
| P52 1.00| 4.0{ 1300 o000 o075{Open |- 2057 43669| 436.69i7.93e4 079 true
P-53 100 60| 1300 000 ~1.19[{Open | -104.48| 437.72| 437.7211.1363] 1.13| true
| P85 91.00| 60| 4300| o000| 1.87|Open | 164.82| 448.49| 44825) 024 263| faise
P-56 953.00| - 40| 130.0] 000} 059{Cpen { 23.12 44849| 4480t} 048] o050 false
| p-s9 | 0400 60| 1300} 000 221/Open | 194.74] 45173} 44849 324] 358 faise
P-60 540.00| 60| 130.0} 000{ 234{Open | 206.30| 453.88| 45173 215 3.99| fase
P-61 _ 339.00| 60| 130.0] 000{ 237]Open | 20003| 45527| 45388 1.38| 4o raise
[Po2 147600| 40| 1300 o0o00| os8lopen | -3464| 45527| 456.83] 156 1.08| faise
P-64 837.00| 4.0 130,01 000{ 1.56{Open | -61.16| 456.83} 450.36| 2.53 3.02| false
P70 . 450.00| 60[: 1300[ 000 2901|Open | 256.28| 46221] 459.63] 268] 596| fase
P72 819.00{ 4.0[" 1300 000 1.96|Open -76.88| 459.36| 46221 286  462| false
P74 031.00] 60| 1300/ 000 2.40}Open | -185.26] 450.47| 46221}  3.04) 327 faise
P75 S|, 179.00{ 40| 1300/ 000| 454fOpen | -177.78} 456.27| 45947] 3.0 21.82| fase
P76 - | .59200{ 60| 130.0| 000 1.30[Open | 11415] 450.53| 458.74] 0.79 133 false -
P77 - _\.5-366 oo[ 6o 1300 o000f 1.20 Open | 105 90| 458.74| 458.32} 0;43 . 1.18|. faise :
g i : o ~ Project Engmeer “John Segerson °
‘ol \Il-hydroanatyl5|s-2005—asbullt wod SEMCON : ’ - : WaterCAD v45[4 601 54]

“1111/C5 12:52:37 PM © Ha&stad Methods, Inc. 37 Brooksnde Ruad Waterbury, cT 06708 USA +1-2{)3-'.’55-‘| BSS ' ) Page 1 of 2
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Scenario: Scenario 1
Steady Stat@ Analysis
= Pipe Report -

Label Length | Dia. | Hazen- |-Minor |Velocity | Control Q "HGL. | HGL | Head- |Headloss | User

(ft) (im) [Williams|. Loss | (f/s) | Status | (gpmy | . Up | Dn loss | Gradieni | Defined

C | cCoef. _ @] L me | @ |dt1000f)| Length?

P78 1,800.00| 40} 1300 000} 0.52|Open 20.30| 45781 458.32] 051|039 false
P8CG. 95200 80F 1300] 000| 079|Open | 70:05| 48832 457.81] 051 0.54| falsé
P:62 . 417.00] 66 1300] 000| 0.83|Open 7335| 457.81| 45756| 0.24| 059| false
PB4 70600 60| 130.0f ©000| 1.00|Open | -88.40| 4s6.80] a457.39] 0.9 0.83| false
P-85 622001 60| 1300/ 000 -0.79{Open 70.04| 456,80 456.47| 034} 054 faise
P86 615000 40 1300} -0.00| 047|Open 18.38] 456.47| 456:30| 0.47|  0.33] false
P89 481:00) 40| 1300{ 000| 1.22[Open | . 47.60| 45647 45555 0.91 1.80] false
P80 1354000 40| 130.0| 000} ©.20}{Open 7.73] 485.55| 45546 0.09 007! false
PO6 20700 60| 1300| 000l 1.00|Open | 88.40| 457.86] 45730 0.47| 083| talse
P97 . 26400 60| 1300/ 000 020|Open 17.77] 45767 457.56] 001l 004 false
P-08 - | 870.00) 40| 130.0; 0.00| 045(Open | -i7.77| 457.67| 457.84] o027 031 false
P09 347.001 60| 1300] 000| 046|Open: | - 1452f 45785| 457841 001  0.03] false
P01 . 28700) 60| 1300 000 020jOpen | ~-17.02| 457.85| 457.86) 0.01]  0.04] faise
P07 . 85800f 60| 1300| 000} 039fCpen |- -3436] 467.88| 457.98f 042] 014| faise
P-108° - 30000 60| 1300 000| ©72|Open 63.48| 458.16| 457.98] D48 0.46| - false
P10 © 806,00| 6.0; 1300|: 000| 092|Open’ 81.16|: 488.74| 458.16|. 0.57[ 0.71|. false
P-112° 117400 40} 1300| 000f" 073|Open. | 28.40[ 45874| 457.88| o088 073| faise
P-114 - 367.00 40| 1300| 000" 026|Open | -10.04| 457.84| 457:88| 004| 011| fase
P-115 | 62000f 60| 1300[ 000/ 0.00(Closed 0.00] 436.00| 457.38{ 0.00 0.00] false
P-116 356.00;° 40| 130.0{ 000| 0.78Open 30.60] 436,00 43579] 0.30 0.84]. false
P-117 | 85600] 40| 1300 000] 0.56{Open 21.76| 435.79| 435.40| 0.38]  045| faise
P-120 623.00{ 4.0 1300] 000] 0.26]Open 10.20| 435401 435.34| 007} 041 faise
P-123 183.00| 4.0{ 1300| 000| 0.34;Open | 13.20] 436.14] 436.41| 003 0.18] false
P-124 . 91200 40} 180.0| 000 0.65{Open -25.53{ 436.14| 436.69| 0.56 060] false
P-126 | 67700 40} 130.0| 000] - 0.23[Open -8.88] 43660 43674 0.08 0.08| false
| P-130 1,636.00{ 40| 1300/ 000] ©.23]Open 9.12| 436.83| 43669 015 009| false
P-132 526.00f 40| 1300 000} 128|Open | 4833| 437.72| 43668 1.03] ~ 1.96| fakse
1P133 51100 40 1300! 000l 0.23]Open -8.88| 437.67| 487.72| 004| 008| faise
P-134 578.00| 40| 130.0{ 000| 1.14]Open | -44.55| 43674 437.72| 0.97 1.88| false
P-135 4700 40 1300| 000 0.72|Open 28.19| 43644| 436.74] 030  072{ fake
P-136 736.00( 40| 4300| 000! 056]Cpen 2207] 436.11| 436.44] 0.34]  046] false
P-139, 45600 40| 4300 o000l 0.69|Open -27.03| 443.18] 443.49] 030 087| false
P-140 548,00] 6.0f 1300 000) 1.36[Open | 119.77) 45053 45874 0.80 146] false
PA41 ' 187.00] 6.0] 1300[ 000[ ©0.35|0pen 30.60] 436.11| 436.00{ 0.2 0.12] false
P-142 | @6200] 60| 1300 0.00] ©.88]Open -75.75) 443.58( 44381 023} 062 fake
‘P-BOOSTA | 12300| 60| 130.0{ 000 154/Open | 13587| 437.84| 43772| o023 184 fase
P-BOOSTIAB 10200| 60( 1300 000| 697|Open |- 525:91( 48452| 46221|° 230| 22.86| fake
P-BOOST4 1651.00| 60 1300/ 000] 1.92{Open | 160.19| 443.94| 44352 042| 278| false
P-BOOSTS ~ 12000{ 60| 1800 000|7.67e6|Open | -6.76e-4| 457.88| 457.86| 0.00|  000| false
P-PMP-W1 © 114.00] 10.0] 1300} 000{3.86e-6{Open | O45e-4| 437.72(' 43772 000 006} tue
P-PMP-W2 14500f 60| 1300| 0.00|1.53e6|Open | -1.35e-3| 44825 44825] 0.00]  0.00| false
P-PMP-W5 12500 60| 130.0] 0.00|1.29e-5i0pen | -1.14e-3| 453.88) 45388] o000 000 false
P-T1  12000) 60| 1300| 000 1.54[Cpen | 136.87| 335.00| 334.78| 0.22 1.84]- false
P-T3AB 71.00| 60 1300] 0.00| 597|Open | 5§2591| 344.00| 34240| 1.60[ 22.56] faise
T4 160.00| 80| 1300] 000 1.92|0Open 16919 304.00( 303.56] 0.44 278| false
PT6 156.00] 60| 130.0{ 0.00[7.66e-6|Open | -6.75e-4{ 307.50( 307.50] 0.0  0:00| false
2 . 1.00{ 100| 1300 0.00|4.42e-6|Open | 1.08&:3| 22000 22000f 000! 000 tue
P2 - | 11800| 60| 1300| 0.00{153e5(Open | -1.35e3| 147.00] 147.00| 000|  0.00| faise
TPANS 119.00| 60| 1300 0.00|1.20e5[Open | -1.14e:3| 200007 20000 0.00] o000 fase

: . o . S Project Engineer: John Segarson
¢l Mhydroanalyisis-2005-asbullt. wed s SEMCON - oL Watger(_.‘.AD v4.,5 [4,5015a]
11/11/05 12:52:37 PM - © Haestad Methods, Inc. 37 Brookside Road ‘Waterbury, CT 08708 USA  +1-203-755-1666 - . Pagezof2



Scenario: Scenario 1
Steady State Analysis

- Pump Report -

" Label Eev. || Q H H Pump | Press. | Shutoff| Shutoff |Design| Design | Max. | Max.
’ () {gpm} in out Head |- in. | H. Q . H Op. Op.
' {ft) |- (0 {ft) (psy | | (@em) | - () {opm) H - Q
_ . o ' : o | {gpm)
PMP-BOOST-T1 | 310,00| 135.87[334.78| 437.94{ 103,16 10:74{130.00|  0.00[107.00| 13000| 65.00| 175.00
| PMP-BOOST-T3AB | 320.00] 525.91|34240| 484.52| 12212| 9711 164.00)  0.00[144.00| 40800| 97.00| €18.00
PMP-BOOST-T4 | 280.00| 169.19{303.56| 443.94] 140.38| 10.21|170.00}  0.00/160.00} 120.00{104.00| 21800
PMP-BOOST-T6  |280.00  0.00]307.50| 457.86] 0.00| 11.92]16500|. 0.00}166.00)" 200,00 10.00] 300.00
PMP-WT' 22900  0.00{220.00[ 437.72| 0.00{ 0.00|170.00(  0.00{145.00] 5200| 75.00| = 80.00
“PMP-W2 [147.00]  0.00|147.00 448.25| 0.00] 000|30000] 0.00/196.00] 207.00{100.00( 24000}
| PMP-WS 200.00]  0,00[200.00| 453.88| 0.00{ 000|23200; 000/176.00| 130.00{ 16.00{. 260.00
A DR T ‘Project Enginear: Joh Segerson
e\ M-hydroanalylsis-2005-asbullt.wed : ) SEMCON : - -WatérGADwLS [4,50154]
11/41/05 01:12:24 PM . - © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666 of 1
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Scenario: Scenario 1

Steady State Analysis
- Tank Report -
Label | Zone | Elevation | Minimum | Initial [Meximum| Tank | inflow | Current |Caloulated] Galculaied | Total |  Total
(fh .Elevation | HGL |Elevation| Dia’ (gpm) | Status | Hydraulic ] Percent Active Volume
B L1 ' () () - Grade Full Volume (gal)
_ g’ () (%) | (@b [
T-1  |Zone 310,00 31000} 335.00( 340.00( 30.00| -135.87 Drai;'ulnﬂg 335.00| ~ . 83.3| 168,630.0| 158,630.0
T3 |Zone-1 | 320.00{ 320.00} 344.00| 350.00; 30.00| -525.91|Draining] ~ 344.00 80.0] 1568,630.0( 158630.0 |
T4 |Zone-1 | © 280,00 280.00| 304,00| 310,00} 30.00f -169.19|Draining] 304.00 80.0| "158,630.0| 158,630.0|
T6 |Zone-1 | -~ 300.00| 280.00} 307.50( 310.00f 30.00{ 6.75e-4|Steady | 307.50] = 91.7| 158,630.0 158,630.0
o - ] ) ) . "F-‘I(oject Englneer:.dohn‘Seger;son
c\.. M-hydroanalyisis-2005-asbulit.wed © SEMCON - - © WaterCAD v4.5 14.50158]

1111008 01:13:44 PM © Haestad Methods, Inc. _ 87 Brookside Road Waterbury, CT 06708 USA +1-203-756-1 666 _ Page 1 of 1
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Scenario: Scenario 2
Steady State Analysns
- Junction Report -

11711105 “12:47:55 PM

, .

Label Eievation | Demand | -Calculstedt | Pressure
(ft) ~ (grm) Hydratzlfig Grade | (psf)
J-101 .300.00( 5.44] 44281 6191
3102 - 300.00 6.12 44241 6174
3103 27500 2178 44248 7247
J105 275.00 6.80| 44242 72858
J106 27600  12.92] 442,97 72.82
J-108 27500 2652 44416 7333
11 270.00 39.44| 448.69) 7755
115 27500 2092} 45017 7594
F118 275.00| 14.96| 46071| 7617
3121 27600 642 45146 76180 |
F122 275.00) 476 451.28) 7642
124 277.00] 15064/ 451471 7880|
3126 275.00]. 1428} 451.18) 7638 |"
3126 27500  21.78[. 45098 7820
J-iz28 275.00| 1360 450; 86 76:24
4130 275.00| 12.92 450187| 7624 |
J-131 275.00 2.72 45095 7628/
J-133 275.00] 12,24 450.74]  76.19
135 280.00 . 4.08 45074 74021
137 300.00 19.72 450,71 85,33
4138 300.00 816 450.85|  65.40
+139 300.00 5.44 450,77 6538
4140 300.00 5.44 451.48] 6568
J-141 300.00 1.36 45181 - 6581
J-142 300.00|  .7.48 45242 6695
J144 260,00 1224 45332 8381
145 300.00 12.24 45382 ©6.73
J-146 300.00 11.56 453.95{ 66.74
J151 280.00 5.44 457.63f 77.01
4152 270.00 6.80 457.94] 8148
J-153 275.00 2312 - 457.468]  79.10
J-156 275.00 11.56 48192] 81.03
F157 260.00 272 464.54| 7567
J-158 300,00 3.40 46622 72.06
J-180 305.00 26.52 ‘46854  70.90
J-162 326.00 12.82 47175 6362
3165 300.00 14.96 A7T1.87| 7451
J-166 300.00 10.20 47284 7484|
J-167 210.00 7.48 474231 7120
J-170 310.00 7.48| 470731  60.68
471 300.00 8.16 472.08| 7459
172 300.00 15.64 471.73| 7445
J-174 280.00 17.00{ 47138 B297|
J176 270,00 0.00 471,05 87.18
{4178 275.00 18.36 47047| 84.74
14179 275.00 4.08 470.13]  84.59
J-180 . 275.00 18.36 460.96| 84.52
J-183 30000  13.60 46913 73,32
3188 27500  34.00 469.22  84.20
J4:189 26500 272 471.22]  89.40
J-190 - 27500 0.00]: 47126) 85.08 A
- T _Project Engineer: John Segerson
c:-\...\ll-hydroanalyisls—.2005~asb1_1_ilt,wcd, SEMCON ' AWaterCAD v4:5 [4.50154]
© Haestad Methods, inc. 37 Brookside Road Waterbury CT 06708 USA +1-203~755—1666 Page 1 of 2
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Scenatlo: Scenario 2
Steady State Analysis
- Junction Report -

Label Elevation | Demand Calcutated | Pressure
(it (gpm} | Hydraulic Grade |  (psi}
' S _ )
© 20500 680] - 47215 76.80
290.00 3.40|" 47223 79.00
- 280.00|  23.80 472.30]  83.37
30500  21.76] 472,30 7253
300.00|  17.68} 47281} 7470
300.00| 1020 47242] 7475{"
300.80) 1836 47215 7483
10.20| 44054 6960
11.88]. 44081 60.96 |
8.84| 44099 65461
0.00f 44120° 6992
476! 44131 72.10°
1224 asice| 74z
12,92 441901 7660
7.48| 441941 7020
6.12. 44164] T70.07
_ 272 44284  64.09
27500|  27.88 44190 7235
280,00 408 44284 70,80(
i . ) . ) Praject Enginéer:_ John Segerson
© . el Mihydroanalyisis-2005-asbuilt.wed .  SEMCON -+ WaterGAD v4.5'[4.501 581

1111106 12:47:65 PM . © Haestad Methods, Inc.  37Brookside Road “Waterhury, CT 06708 USA  +1-203-755-1666 - - . Pagezofz
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Scenario: Scenario 2
Steady State Analysus
- Pipe Report -

Labél | Length | Dia. | Hazen:- | Minor [Velocity| Contral| Q-

_ ] 'Headloss| User
(fty (in} | Willlams| Loss | (ft/s) | Status | {gpm) 0ss | Gradient | Defined -
C Coef. g ‘ - (ftl’IﬂOOft)_ Length? | -
P-1 - 47200| 60| 130.0f 000f 0.28{Open | 2428| 0.08| false
P2 609.00| 40| 4300/ o000 o068{Cpen | 2670 0.85| false
P-3 - 57800] 40| 130.0] 000 053|Open | 2058 040 false
P4 1,302.00( 40| 1300] 000 009{Cpen | 367 0.02} faise
P-5 1,192.00{ 40{ 1300 0.00| 0.36]Open 1417 0.20] false
P8 1,313.00| 40| 1300[ ©0.00| 054{Open 20.97( 0.42| false
P-7 118000 40| 1300 000 0.7|Open 33.89| 101} false
P-B 2,07400 40| 1300| o000| o003/Open | 104 . 1.57e3| false
P-9 225000 40; 1300| o000| o0.a5|Gpén | 687 0.04] false.
P-10 160200, 40| 180.0 000| +54|Open |. -6041| 2,96 false
P11 1,161.00} 60] 1300| ‘0.00[. 207|Open. |;-182209| 453 3A7I" false
P4 11,228, 00] 60[ 1300| o000 113 £9.85] - 4 1.04| false
p-22 : 44200. 8.0 1300' 0.00(  0.67|Open 59.13" 0.39| false
P-24 1350 oo[ 60| 1300| 000| 030[Open 26.14 0.08: false
P25 210001 60| 130.0[ 000 029(Opén | 2587 0.08 false
P26 - 76200 60| 1300 000 128 114,05} 1.33] faise
P27 - 165.00| 40 1300/ 000| 0.83(« -36.37 118} false
P-28 : © B8B.00| 40 1300 000] 028] 10.94 0.42} false
P-30 ' 861.00| 40| 130.0| o000 007 286| 0.01] false
P-32 10600\ 40 14300 000| o074f0 -20.18 077} false
P-33 '~ 981.00| 40| 1300/ 000| 028/O “11.12 0.13} false
P-34 1,233.00| 40| 1300 000 o067) -26.08 0.62| false
P-35 700.00|- 40| 1300 o000 0.35 13.60 0.18] false
P-36 1,122,001 40| 130.0{ 000[ 003 1.36 264e3| false
P-38 1,026.00] .40[ 1300 000 043 527 0.03| false
P-40 688.00] 40| 130.0{ -0.00] 037 ~14.45 0.21| false
P41 - 453.00) 40| 130.0] 000] 034 43.43 0.18] false
P-42 .1 40200{ 40| 1300{ 000] 020 -7.99 0.07] false
P-43 { 567.00] 40| 1300 000} 002 36.04 1.14] false
P-44 - 21300] 40| 1300 000] 106 41.48 147} false
p-45 | 16200{ 60| 1300 000| 157 | 13877 1.91] false
P-46 889.00] 40| 1300 o000] 0.78{¢ 30.68 0.84] false
P-47 1 57200} 60| 1300 000| 166 -146.25 211 false
P-48 2,20300] 40| 1300 000 040 15.72 0.24| false
P-49 258.00] 60| 1300{ 000 1.80 -158.49 245] false
P-50 232.00{ 40{ 1300 000] o021 -12.24 0.15] false
P-52 1.00{ 4.0} 1300 000] 0.80 -31.26 089! true
P53 _ | 100 so0| 1300 000] 1.13] -99.61 104  true
P-55 91.00] 60{ 1300 000] 213 187.73 335! false
P-56 953.00] 40| 1300[ 0.00| 0.59| 2312 0.50] false
P-59 904.00] 80| 1800} 000| =247| 217.86| 4.40] false
P-60 540.00f 60 130.0{ 000 260 229.21| 4.85[ false
P-61 | s3s.00] &0} 1300] 000 263 231.93 495! false
{p-62 1476.00f 4.0 1300 oool 4.10 -42.99 157] false
P-64 .| 83700 40 1300/ 000 177 69.51 3.83] false
P-70 450.00] 60{ 1300[ 0.00{ 219 193.40 354| false
p-72 _ 610.00] 4.0{ 1300/ o000 182 71,81 402 false
P-74 .| ®31.00 eo| 1300 oop| =227|0 . ~100.82 376 falsé"
P-75 | 17e.00( 40| 1300| 000] 4.91|0p -192.34| 2524|. false
P-76 50200 60| 41300/ 000 1.11|Ope 97.90| 1.00}  false
P77, 366,00 60| 1300] o000l 1.02|0p 89.74| - | o085 fase |
' ' ST _.: - Project Engmeer John Segerson
AR [ hydroanaiylsis-zoos-asbum wod SEMCON " WaterCAD- v45[4 5015a]

111105 12:52:50° PN © Haestad Methods, Inc, 37 Brookside Road Waierbury, CcT 06708 LUSA° +1 203 -765- 1666 ) ‘Page 1§ of 2
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Scenario: Scenario 2
Steady State Analysm
- Pipe Report -

Label ‘Length | Dia. | Hazen- | Minor Velocity :C_pntréi Qo HGL | Head-'|Headloss| . User

S (i) (i) | Williams | Loss | (ft’s) | Status | (gpm) Dn' | less |Gradlent | Defined

_ 'c | Coef: : (i) | () |(f1000f)| Length?

P-78 . 1,300.00( 40| 1300 000] 043|Open | -16.65 . 471.73( '0.36|. 027 fake
P-80 96200 60| 1300f 0.00] 065/Open | - 57.45] (47138 0.36]  0.37] fase
P-82 417.00| 60| 1300/ 000} 0.85|Open 57.10 47122 045 037 false
P-84 - 70600 60| 1300 000] 1.00]|Open -88.40| 471.06| 059 083 false
P-85 622.00/ 60| 1300{ 000 079 'Open 70.04| 470.13| 034| 054 fake
P-86 © 515.00| 4.0 1300] 000] 0.47(¢ 18.38| - 48996 0.7 0.33| false
{ P-sg - 481.00| 4.0[ 130.0] 000; 1.22|Open 47.60| | - 48022| o001 190 false
P-90 ‘ 1354 00| 40| 1200| 000|  0.20|0p 773 't 48993| 008| 007] false
P06 ‘| 207.00(- 60| 1300/ 000| 1.00|Opén 88.40] 1, 47105 047[ 083| false
Poz - 26400 60[ 1300/ 000 030|Open | 3402} 471.26]. 47122 0.04]" 014 faise
P-98. 87000 40| 130.0| 000 .087[open | -3402| 471.26] 472.45| 089 1.02|  false
P-89. 347.00; 60| 1300( 000|  050[Operi | . 43:71| 47223] 47245 008] 023| faise
P10 " 267.00| 60| 1300 000l os3|Open | 41| 47223| 47230| ‘007 0.26| false
P07 .B58.00f 60| 1300 000} 005|Cpen |  4.84| 47280 472.80[327e3| 3.616:3| false
P-108 380.00] 6.0 ; 1300[° 000 ©018|Open - [ 1588) 472.31] 47230| 001| 003 faise

PA1O 806.00{ 6.0[ 1300} 00o|  038|Open |~ 83.56 4723t 01 044 faee
P-112° 1174.00] 4.0] 1300 0.00 o[Open. | 1548 47218 028 024 faise
P-114 367.00] 40{ 1300] 000 7{Open | 290 472:15(3.916%3 001 falke
P-115 620.00] 6.0{ 1300} 000 Closed 0.00| 4 - 47105 000|  000] faise
P-116 366.00f 4.0| 1300] o.00} [open | 3080} - 44099| 020 0.84| false
P17 | sss.00f 40! 1300] 000 Open 21.78 44061 0.38 045 faise
£-120 623.00[ 40| 1300{ 0.00 Open | 1020 44064 0.07 041| false
P-123 183.00{ 4.0 1300{ 0.00 Open 13.48| - 44131 0.03 0.18( false
P-124 912.00| 4.0| 1300] 0.00 lOpen | -2572] . 44190| 055 061 false
P-126. .| er7.00| 40| 1300] 0.00 Open -7.37| 44194 004|  0.08| false
P-130 1,636.00f 4.0; 1300] 0.00 | open 12.99 44190 028 0.17| false
P-132 52600 4.0} 1300; 000 1.18lopen | 4616 441.90| 094 180 false
P-133 '511.00f 4.0 1300] 0.00] 0.20|Open 7.88 44284 003 007| false
P-134 | 578.00] 4.0{ 1300] 000| 1.08{Open -42.86 44284 000 156| false
P-135 | #1700} 4.0 1300 000| 0.71|Open -28,00° 44194 030 0.71| faise
P-136 - 736.00] 4.0{ 1300{ 0.00|  0.58]|Open -21.88 44184 0.33 0.45| false
P-130 - 456.00] 4.0 1300 000| -0.72|Open | -2823 45128 0.33 072 false
P-140 648.00| 6.0f 1300] 0.00| 0.67!0pen 50.22| 47242 022 0.40| false
P-141 © 167.00| 60| 1300{ 000| 035|Open | 3060\ 441.31| 44120 o002 0.12| faise
P-142 36200 6.0 1300 000| 1.09|Open | -9593| 451.46| 451.81] o035 097 false
P-BOOST1 123.00| 60| 1300 0.00| 1.45|Open 127.95| 443.05[ 442.84] 0.20 1.65| false
P-BOOST3AB . 102.00|. 6.0 1300/ 000] &36|Open | 472,02| 476.42| 47423 1.88] 1847| faise
P-BOOST4 161.00| 6.0| 1300| 000{ 175|Open | 154.20| 45153 451.48] 0.35 233 false
P-BOOSTE 12000 6.0| 130.0[ 0.00] 0.87|Open 76.79| 472.38| 47230 0.08 064 false
P-PMP-W1 114.00| 10.0[ 130.0| 000{393e-6{Open | 9.63e4| 442.84| 44284] 0.00 0.00] tue
P-PMPW2 145.00| 60| 1300| 0.00{1.58e5{Open | -1309e-3| 457.63| 457.63] 0.00 0.00} false
P-PMP-WS5 | 12800 60| 1300 000[{1.35e-5{Cpen | -1.10e-3| 464.54| 464.54] 000 000] false
P-T1 120.00f 6.0 180.0[ 000f 1.45}Open 127.95{ 335.00| 334.80) 0.20 1.65| false
P-T3AB 7100 60| 1300| 000 5636|Open | 47202] 34400| 34269 1.31| 1847| faise
P-T4 | 160.00| 60| 1300] 000] 1.75[Open | 154.20| 304.00| 303.63] 0.37 233| false
PT6 156.00{ 6.0| 1300 000 o087[{Open | 7879 307.50| 307.40{ 0.10 064| false
P-W1 100 10.0] 1309| 0003816 Open | 9.34e4| 22000( 2209.00] 0.00| 0.00] twe
P-W2 - 118.00] 60| 1300] 0.00]158e-5/Open | -1.39e:3] 147.00| 147.00f 000 000 faise
PWS5: 11900 6.0{ - 1300|  0.00[1.356-8|0pen | -1.198:3] 200,00/ z00.00[ 0.00| -0.00 " false

Project Engi_neer: John Segerson
c\. \ll-hydroanalyisus-QDDS—asbwlt wod ) SEMCON : WaterCAD v4.5 [4;50153]

11!1 1!05 12 52:20 PM : @ Haestad Meihods Inc a7 Brookslde Road Weterbury, CT 06708 USA +1-203—755 1666 G Page 2 of 2
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Sc_enajrio: Scenario 2
Steacly State Analysis
- Pump Report -

Label Elev. | Q H H- | Pump |Press. [ Shuicff| Shutoff |Design| Design | Max, | Max.

(| gpm) in out | Head n - H Q@ | H'] Q. T O0p | 0p’

) m - @ ) ® ) Gpm | @ | (@m) [ H 1 Q
, | | R ¢ _ B - : | M | {apm)
PMP-BOOST-T1-. |310.00| 127.95{334.80| 443.05| 108.24| 10.75/130,00  0.00[107.00{ '130.00| 65.00| 17500}
PMP-BOOST-T3AB | 320.00( 472.02(34258/ 476.12| 13343 0.84(16400]  0.00}144.00| 408.00{ 97.00] ©18.00
PMP-BOOST-T4. | 280.00| 154.20[303.63] 451.53( 147.91( 10.24[170,00{  0.00{160.00| 120.00{104.00{ 218,00
PMP-BOOST-T6 280,00 76.79{307.40| 472.38| 164.98| 11.88/165.00|  0.00/165.007 200.00| 10.00| 300.00

PIP-W1 229.00|  0.00]220.00) 44284 0.00| 000{170.00|  0.00|14500]  52.00| 7500  80.00
PRP-W2 447,00]  0.00{147.00| 457.63] 0.0 0.00[300.00|  0.00{168.00{ 207.00(100.00| 240.00
PMP-WS5 - {20000 0.00|200.00( 464.54] 0.00;- 0.00{232:00(  0.06)176.00| 130.00| 1600 290.00

ol : . . Project Engineer: JJohn Sggeréon
o\, Al-hydroanalyisis-2005-asbullt.wed - SEMCON : ) - WaterGAD v4.5[4.5015a]

14/11/05 01:11:56 PM - @ Haestad Methods, Inc. 37 Braokside Road  Waterbury, CT 05708 USA -+1-203-756-1666 ° Page 1 of 1

5



Lo,

Scenario: Scenario 2

Steady State Analysis
- Tank Report -

Label | Zone | Elevation | Minimum | initial |Maximum| Tank | Inflow | Cument|Calculated| Calculated | Total Total

{fH Elevation | - HGL |Elevation|{ Dia, {gpm) | Siaius |‘Hydraulic| Percent | - Achve Volurne

(fi) {ft) (it} {fi) Grade Full | Volume {gah

: _ (it) (%) ~{ga) :
T-1  |Zonel | ' 310.00f - 310.00| 335.00f 34000( 30.00} -127.95(Draining  335.00 83.3| 158,630.0| 158,630.0
T-3  [Zone-t | 320.00|- 320.00| 344.00| -350.00 30.00! -472.02|Drainingl  344.00 80.0} 158,630.0{ 168,630.0 |
T4 [Zdne-t | 280.00| 280.00{ 804.00{ 310,00| 30.00} -154.20|Draining] 304,00 B0.0| 158,630.01158,630.0
76 |Zonesl | 30000} 280.00} 307.50j - 310.00] 30.00{ -76.79}Draining]  307.50 81.7| 158,630.0] -1568,630.0

_ Project Engineer. John Sege_rson
e\, Mi-hydroanalyisls-2005-asbulit.wed ] SEMCON o MWaterCAD v4.5 [4,5015a]
1411705 01:13:28 PM © Hzeatad Methogs. Inc. 37 Brookside Roa_d ‘Waterbury, CT.05708 USA +1-203-755-1666 . Page 1 of 1



Sc_enario: S_cgnario 3
Steady State Analysis
- Junction Report -

Elevation

Demand - |.

labai -Calculated.  { Pressure
(@) (gpm) | Hydraulic Grade |  (psi)
§ 1 U
J-101 '300.00 5.44 378.63| 3400
102 300.00 6.12 a70.14{  24.31
J-103 . 275.00 21,76( . 37082 45.44
4105 27500  6.80| 38772  48.87-
J-106 275,00 12.92 397.63| 53.16
3108 276,00 26,52 40878| 58.00]
3111 270.00f 3944/ 431.13| ©69.85
4135 275.00 20.92( 434.90| 69.32
AL 278001 1406 43660(  70.06 |
J-d21 275.00. 6.12| 43808 7070
122, 275.00 4.78] 43769 7053
9124 277.00(" 1584 437.26|° 6947
3125 275.00 14,28 437.25|° 70.34
4126, 275001 2176 43718| 7031
3128 2750017 1380[ 43743  7029|
44130, . 275.00 12.92| 43747 70.30;
3-i31 275,00 2.72| 437.23: 70,33
3133 278.00] 1224 437.45| 7029
3135 280.00 4.08 437.21|  88.15
3137 300.00 19.72| 437.20( 59.48]
1138 300,00 8.16 43742 50.57
:4-139 300.00 '5.44 43727 59.51|
J-140 300.00 6.44| 438:36| 50.08
3141 300.00 1.36 438.79| . 60.17
3142 300.00 7.48|. 43036| 60.42
J-144 260.00| 1224 44152 7860
3145 300.00 12.24| 44257  61.84
3146 300.00( 1456 44280 6182
J151 280.00 | 5.44 44855  73.07
3152 270,00 6.80 44903 7761
J153 275.00 23.12|. 448.56) - 7524
J156 275.00 11,56 . 45503} 78,05
J157 280.00 272 458.90| 73.22
J-158 300.00 3.40 46137{ 69.96
J-160 305.00 26.52 46531}  69.50
3162 325.00 12.92 469.83| 62.79
J-165 +300.00 14.96 a7022|  73.79
J-166 300.00[  10.20 47157 7438
J167 310.00 7.48 47265 70.51}
J-170 310.00 7.48 467.76|  68.39 |
+171 300.00 8.16 471.03| 7415
F172 300.00 15.64 47076  74.02
J174 280.00 17.00 47043| 8256
176 . 27000 . 0400 47013 86.76
178 " 275.00 18.36 - 469.54 84.34
4179 275.00 4.08 48921| 8419
J-180 27500  18.38 . 469.04] 84,12
| 183 1 300.00f°. 13.60| 46820 7292
R FEY: 27500 8400 468:20] - 83.80-
| U189 2650 - 272 470:30] -~ -89.00’
|- J-190 27500 0.00 47035| - 8469} _ _
) . T SR _ Project Englnser; John Sege_rson
ci\..._".il-'hydroanafyiéi;—ZDDS—asbﬁ[lt;wed o SEMCON WaterCAD v4.5 [4.50154]
11/11/06 12:47:37 PM © Haestad Methods, tnc. 37 Brookslde Road  Waterbury, CT 08708 USA  +1-203-756-1666 Page 1 of 2

7



Scenario: Scenario 3 -
Steady Staie Analysis
- Junction Report -

Labe! Elevation | Demand | Calculated = | Pressure
: {ft} (gpm) | Hydraulic-Grade | - (psi)’
, : @ 1
191 2050000 6.80 47147 78.50;
J-192 © 290.00 3.40. 47159 7872
J-195 280.00| 2380} 47189  83.10|
J199 30500  21.78[ 47157 7221
J-200 300.00 17.68 47T1.65| 7437
J-202 300.00 10.20 471.85{  74.37
J-204 300,00 18.36 471.44| 7432
J:208 280.00. 10,20 376.68]  41.91
J210 300.00. 11.66| 376,75 3327
d22; 290.00] 884 377.13| 377
313 280.00] 000 37743 4224
J214 27600{.  476| 377.45|° 4442
J:216 27000  1224] 377.49] . 46.60
217 26500|.  1282)° 378.08] 48.02
3219 280.00] ° 7:48)’ 37808 4251
J220° 280,00} 812 a77.77|  42.39
3222 | 295.00( 272! 378.61| 36.95]
J-223 275.00)°  27.88 378.06 44.88|
4224 28000 4.08| 37861 42.75
o . . - Praject Engineer: John Segerson
o\ Mi-hydroanalyisis-2005-asbuitt.wed ) ._SEMCON ' ) WaterCAD v4.5 [4.5015a]
11/11/08 .12547:37-PM_ © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  +1.203-756-1666 : Page 2 of 2
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Scenario: Scenario 3
Steady State Analysis
- Pipe Report -

Minor

11111/05 1251:48 PM_ * © Haestad Methods, Inc.

37 Brookside Road “Waterbury, CT 06708

USA +1:208-755-1666

Label Length | Diz. | Hazen- Velooity | Control| @ HGL HGL | Head- |Headloss|- ‘User
. () (in) |Williams | ‘Loss | (ft/s} | Status | (gpm) Up Dn loss | Gradient | Defined
c |.cCoef ' ) ) () - | (r1000ft) | Length?
P . 47200| 60| 1300] 000 0.21{0pen- | -1888| 37861| a7863] 0.02] o8| fase
‘P2 600.00) 4.01 1300| 0.00] 0.78|Open 3059( 379.14| 37883 0.51 0.84] faise
P-3 - 578.00f 46| 1300 000] 094|Cpen: -36.71| 379.14| 379.82| o0.68 1.17| false
P-4 1,30200 40| 130.0[ 000; 0.16|Open 6.04| 437.23| 437.18| 0.05° 0.04| false
P5 119200 40| 1300} 000 2.39|Open 93.43| 387.72| 379.82| 7.90 6.63| false
P8 4313.00] 40] 1300 000| 2.56}Cpen 10023} 397.63| 238772 901  7.55| fase
P-7 1,180.00| 4.0} 130.0| 0.00| 2.89|Open 113.15) 408.78| 297,63 1115  045| false
P-8 2,074.00{ 40{ 1300| D0O| 0.19|Open 7.29| 47169|. 47157 012 0.08| fase
P9 40{ 1300 o000) 0.15|0per 5.87| 466.29] 46820| 009  0.04| fase
P10 1.60200{  40( 18p0f 000] 357|Open | -12067) 40878] 431.13| 2235} 13:95| faise.
P11 1,161.00( -6.0[ 1300} 000| 2868|Open 3.42| 442601 44855] 594]  512| false
Pri4 1,22600|" 60| 130.0] 000 2.03|0pen )| 431.18] 378l 3.07[ fake
P22 | 44200{" 60| 130.0{ o000| 1.03[Open 0B[: 437.69  0.39' 0.88 false
P24 4,850,001 60| 130.0| 000] 0.60}Open Bo{ " 437.28|. 043[  032] fase.
P25 | 21000] 60 1300| 000] 0.16/Open 5| 437.26) 001  0.03] faise
P26 762.00] 60| 1300} 000] 2.04|[Open 43725 235 3.00| false
P27 - 16500{ 4.0] 1300} o000l 0.58|0pen 43726 0.08)  048[ false
P-28 © 886.00] 4.0 1300f 000 o0.18[Open 43713 0.05| 0.05| false
P-30 - 861.00| 40| 1300 000| 0.17|Open - 437.18] 0.04] 005| false
P32 106.00| 4:0] 1300| 000 064{Open 1437.23{ 0.06| - 057| false
P-33 981.00] 4.0/ 1300| 000 o052|0pen 47022 0,39 0.40( false
P-34 1,233.00] 4.0 1300 000| 0.90[Open 47157} 1.35 110} faise
P-36. 700.00| - 40| 1300 000 0.14|Open 437.15| - 0.02 0.03( false
P-36 1,422.00|  40] 1300 000] 0.17{Open 437.21| 0.0 005 faise
P-38 1,026.00( © 40| 130.0f 000] 0.05|Open 437.21|4.39¢3] 4.28e3| false
P40 . | 688.00| 40| 1300[ 000| 0.46|Open 437.42| 021 0.31| false
P-41 453.00| 40| 1300 000 0.46|0Open 437.42| 014 0.32| ‘faise
P-42 402.00) 4.0 1300 ©0.00] 0.32|Open 43727 0.07 0.16( false .
P-43 567.00] 4.0] 1300 000 1.13|Open 437.42 0.94 1.66[ false
P-44 213.00] 4.0[ 1300{ 000! 1.27|Open 43836| 0.44 2.06] false
P-45 162.00| 60| 1300] 0.00! 2:19{Cpen 439.36| 0.57| - 351 false
P-48 888.00 40| 1300l o00| 1.13|Open 43660| 1.48 1.66] false
P-47 . 572.00{ 60| 1300{ 000 227{Qpen 44152| 2.16 3.77| false
P-48 2,203.00| 40{ 1300| 000| 0.75|Open 434.90| 1.70 0.77| false
‘P49 268.00] 60| 130.0| 000| 2.41|Open 44260| 1.09 4.21| false
P-50 232.00] 40! 41300[ 000] 0.31]|0pen 44260 0.04 0.15| fake
P-52 1.00] 4.0{ 1300 000| 1.06{Open | 378.06/1.46¢-3 148 true
-P-53 1.00| 6.0| 1300| 000{ 0.72|0pen 376.61|4.58e-4 048]  tue
'P-55 91.00| 60 1300 0.00] 2.74|Open 448.55| 0.49 5.34| false
P-56 - 953.00{ 40| 1300{ 000 0.59|Open 44856| 048  0.50| faise
P-59 soa00( 80| 1300/ 000 3.08|Open 44903 599 663 fase
P-60 540.00] 60f 1300 000{ 3.21|0Cpen 456.03| 3.87 7.16] faise
P-61 339.00| 60{ 130.0f 000 3.24|Cpen 458.00] 2.47 7.20] false
P-62 [1,47600] 40| 1300} 000 1.46|Open 46531 3.04 267| faise
P-64 - 837.00{ 4.0{ 1300/ 000/ 2.14|Open 469.83] 4.53 541| false
| P-70 6.0/ 1300| 0.00| t.78|Open 471.57| 1.08| - 239| fake
P-72 40| 1300 o000 1.95/©pen 47285| . 2.82| 455 false-
P74 6.0{ 1300| 000 272|Open 472.65]. 4.89 5.25| false”
ip7s 40| 1300| 0.00|  5.92]0pen 467.768| 6.39| 3571 ‘false |
P76 60|  1300] 000} - 1.06}Open . 471:08| 054! 092 false -
| P77 60| 130.0{- 0.00{ 0.97|Open 470.75| 028 . -0.77{ 'false :
. j : AR x T : o 'rOJect-Ert_glneer: John Segerson
e Ml-hydroanalyisis-2006-asbuilt.wed . - SENMICON WaterCAD v4.5 [4.50153]
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Scenario: Scenario 3
Steady State Analysis
- Pipe Report -

Labal - ‘Length Dia. Hazen- | Minor Velocity | Control - Q HGL HGL | Head- Headloss| User

(ff) {in) | Williams | Loss | (fi/s) | Status | (gpm) | Up Dn loss . | Gradient | Defined

. C Coef.. _ LV M |- (M |(1000f)| Length?

P-78 1,300.00| 40| 130.0{ 000f 040|Open | -16.82| 470.43] 47076] 032] 024| fake
P-80 95200 80| 130.0] 000} o061/Open | 6389| 470.75] 47043] o032]  023| fake:
P-82 - #17.00]. 80| 1300, 000| 060{Open B2.51| 47043 47030 0.3 032 fake
P-84 © 706.00| 60| 1300| 0.00( 100|Open | -8840| 469.54| 470.13| 059  083] faise
p-85 622,00| 6.0 1300 0.00] - 0.79|Open 70.04] 460.54| 469.21| 0.34 054| {alse
P-86 61500} 40| 130.0| 000[ 047{Open | 18.36{ 460.21| 460.04| 017 033 false
P-89 - | 481001 40| 1300 000] 1.22|Open | 47.60| 469.21| 46820 o091  1.80] false
P90 1,354.00|. 40| 1300{ 000| ©0.20|Open 7.73| 468.20| 46820 0.09 0.07{  false
P-06 207.00| 6.0| 1300} 0.00f 1.00}Ops 88.40| 470301 470.13] 017}  0.83| fake
P-g7 - 264.00(. 601" 1300 0.00| 0.44{Cp: 38.61] 470.35] 47030)- 005\ 018 false
X . 870.00] 40| 1300| o000l o0g9iopen. | - -3861| 470.38) 471.47] 142] 120 false
P90 ~34700{ 60} 1308 o000 o62|open: |- b428| 47180 47147 012]  034| fake
P01 - | 28700 6.0] 1300| 000] 065/Open |. -57.68| 471.60] 471.69| 0.1 038" false
P-107. " 856.00f 60 1300] 0.00] 0.39]Ope 34.141) 47109| 47157| 042  044] false
| P-108’ © 309.001 60 1300] 000 022{Open | -19.84| 47155 471.67{ 002 005" false
P-110 . | 808.00| 60| 1300 0.00); 0.02 196" 471850 471.55| 5.8e4| 7.19e-4| fakse
P-112 | 1,174.00| 40| 1300]: 0.00} o024 9.40) 47155 47144 041  0.10] false
P-114 367.00| 40| 1800] 000f o023|0p 8.87] 47147| 47144| 003 008{ false
P-115 62000 60f 1300 o000 000 0.00| 37743 47013} 000!  000] false
P-116 356.00{  4.0| 1200| 0.0 078 3060, 377.43| 377.13|. 030 084 fake
P17 856.00/ 4.0]° 1300| 000| o056 21.76[ 377.13| 37675 038 045 faise
P-120 | 623.00) 40| 1300] 0.00] 026 10.20| 376.75) - 376.68] 0.07 0| faise
P-123 | 183.00f 40| 130.0| ©.00] 036} 13.98| 37749] 377.45{( 0.04 0.20| false
p-124 912.00| 40| 1800] o000 o067 26.20] 377.49| 378.08] 057  063] false
p-128 1 67700l 40l 1300] oco00f o006 2.23] 378.06| 378.06[4.46e-3 0.01] false
“P-130 163600 40| 1300 o000[ o089 34.96| 379.82| 378.06( 176 107 faise
P-132 - 528,000 40| 1800 o000l oss 34.27| ‘37861| 378.08| 054  1.03] fase
P-133 ' 511.00] 40} 1300| 000 o016 6.29] 378.83] 37861 0.2 0.04} false
P-134 . 578.00] 4.0 1300} 0.00] 084 -32.76] 376.08] 378.61| 0.55 085! fake
P-135 .| s1700] 40| 1300[ o000] o070 27.51| 377.77] 378.08] 0.20 0.69| faise
P-138 736,00 40| 1300 000 o085 -21.39| 37745 377.77| o032 0.43| false
P-139 _ 466.00{ 40| 1300{ 000 086 -33.67( 437.23] 437.69| 046 1.00| false
P-140 548.00| 60| 1300 0.00] 0.20] 17.73| 471.67] 471.55) 0.02 0.04| false
P41 187.00{ 6.0} 1306] 000{ 035 3060| 37745| 377.43] 002 0.12| false
P-142 - 36200 806 1300 000 11| 14157} 438.08] 438.79| 0.72 1.99| false

P-BOOST1 . 123.00|° 60| 1300/ 0.00| 0.00] | 0.00] 37861 378.61] 0.00 0.o0| false
P-BOOST3AB 102.00{ - 60} 1300! 0.00[ . 544)0; | 470.77| 47459| 47265 194] 19.03] false
P-BOOST4 151.00( 60| 1300f 000; 204/Open | 179.63| 437.72| 437.25] 047 s09| fakse
P-BOOSTE 120.00{ 60| 130.0f 0.00| 1.39|Cpen |. 12288} 471.88| 47180 0.20 1.53) false
PPMP-WI 114.00{ 100| 1300 ©000| 0.20{Open. | 4869| 37861| 37861[25%-3| 002 tue
P-PMP-W2 14500 60| 130.0| 0.00|1.54e5|Open | -1.35e3] 44855]" 44855| 000|  0.00| faise
P-PMPW5 125.00| 60{ 1300 0.00{1.32e6[Open | -1.16e:3| 458.00| 46890 0.00] 000 false
PT1 120,00 60| 1300/ o00C]{ 0.00|Open 0.00( 33500/ 33500] 0.0 0.00| false
P-T3AB © 71.00{ 60} 1300 0.00| 644|Open |- 479.77| 344.00] 34265 135 10.03| false
PT4 | 16000/ 6.0/ 1300| ©0.00| 204[Open | 179.63] 304.00] 3035%| 048]  3.09| faise
‘P-T6 - .| tse00l 60| 1300] o00| 1.39}Open 122.88( 307.50| 307.26| 0.24 1.53] false
PWI | 100} 100] 1300] 000} o020|cpen | -4869] 22000| 220.00{1535;  0.02| tue
[Pz 118.00{ 60| 1300| 0.00]1.54e5|0pen :| -1.36e-3| 147.00| 147.00| ©0d0| 000 fae

|P-WE - - | 119.00| - €8] " 1300|. '0:00}1.32¢:5}Open ‘| -1.16e-3| :200.00{ 200.60| 0.0 0.00} “false -

- I _ oo . Project Engineer: John Segerson
ci. Mi-hydroanalyisls-2065-asbuilt wed . SEMCON : WaterCAD v4.5 [4.50154]
11111/05. 12:51:48 PM © Haestad Methods, inc. 37 Brockside Road VW_aterbury. CT 06708 USA  +1-203-755-1B66 ’ Page'2 of 2
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Scenariq_: Scenario 3
Steady State Analysis
- Pump Report -

Label Elev, | @ - H- H- | Pump |Press. |Shutoff| Shutoff |Design} Design | Max. | Max.
N 4] (gpm) in out Head in- H §j° Q H Q Op. |: Op.

o - () (1) {ft) (s} | () | (gomi | () {gpm) + H - Q
. S At {opm)

87861 000( 10.84{130.00|  0.00{107.00| 130.00| 65.00|° 175.00
474.59) 131.94) 082|164.00|  000]|14400] 408.00| 67.00{ 61800 -
437.72| 13421 10.19[170.00(  0.00)160.00] 120.00{104.00| 218.00'|
471.89) 164.63 11.82[166.00] ~0.00|155:00] 200.00| 10.00| 300.007.

PMP-BOOST-Tt 131000 0.00i3
PMP-BOOST-TAAB | 320.00| 4787784265
PMP-BOOST-T4 | 280.00) 1796330851
PNIP-BOCST-TO | 26000). 122,88)507.28

PMP-W1 22900| 48.69|22 0|. 378.61 148.61[5.61e-6 170.00f  0.00[14500{ 5200 75.00|  80.00
PMP-W2 . [147.00]  0.00[147.00f 44855| ©0.00] 0.00{300.00] 0.00{196.00| 207.00(100.00| 240.00|
PMP-W5. 200,00| . 0.00)200.001 458.90} 0.00f 0.00]232.00f. 0.00]176.00| 130.00| 16.00| 290.00

S o o S _ © 'Project Enginzer; Johin :S'egeréoﬁ
e Mkhydroanalyisis-2005-ashbuil wod - SEMCON | WaterCAD v4.5 [4.50753]

11/11/05 01:00:83 PM  © Haestad Methods, Inc. 37 Brookside Road  Waterbury, GT 06708 USA  +1-208-766-1666 Page 1 of 4
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Scenario: Scenario 3
Steady State Analysis
- Tank Report -

Label | Zene | Elevation | Minimum | ‘Initi) {Maximum| Tank | inflow. | Current|Calculated] Calculated |  Total Total

(fH) Elevation |  HGL |Elevation | Dia. (gpm) | Status |Hydrauvlic | Percent Active’ Volume

(it it - (ft) {f) Grade - Full - Molume (gal)

_ X . : ' . B LA 0 gah) ) o

T-1  [Zone-1.! 31000! 310.00|.33500|. 340.00{ 30.00  000|Steady | 33500} -  63.3] 158,630.0| 158,630.0
T-3 |Zone<1 | 320.00| .320.00| 344.00 350.00| 30.00| -479.77|Draining 34400 80.0 158,630.0_‘ 158,830.0°
T4 |Zone:d | 280.00| 280.00|30400) 310.00| 30.00|: -179.63|Draining.. 304.00 80.0( 158,630.0( 158,630.0.|
76 |Zone1: 30000| 280.00| 307.50] 310.00| 30.00( -122.88|Draining}; - 307.50 91.7| 168,630.0| 158,630.0

S S _ o R _ _ . Project Ehginegr: John Segerson
e\ \l-hydroanalyisls-2005-asbuilt.wed . : SEMCON ) WaterGAD v4.5 [4.5015a]
- HA06 DT3B M. - © Haestad Methods, Inc. 37 Brookside Road _Waterb_uty, CT pe‘ms USA  +1-203-756-1666 Fage 1 of 1
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Scenario: Scenario 4
Steady State Analysis
- Junction Report -

Labet Elevation | Demand Calculated Pressure
' S (gpmy | Hydraulic Grade |  {psi)
- (it)
110 800.00] . 45276 |- 66.22
J-i02 300,00 462201 66.02|
J-103 275.00 452.01| 7674 |
J-105 275.00 45129 76.42
3106 275.00 48084 76.23 |
J-108 275.00 4507¢|  76.21
J111 270,00 45143 78.65
3115 . 275.00] 451.93| 76.70
" 275.00) 45206 76.76
C 275001 45248| 76.94
45242 7891
45241  76.05
45248| 7694
4527|7681
a5202 76.74|
45202) 7674
45241 7678
451,81 76.65{
45178 7447
451,73 66781,
461.85] 6583
45179  65.81
452.37)  66.08
452641 6617
45281 66.25
45352| §3.89
45387 66.70
45390 86.72
45632 7844
45652 B0.86
456.05| 7849}
45934 7082
46123  74.23
46245| 7043
463.75) 68.821]
466,03} 61.14
466.02| 71.97
466,22] 7208
468.65| 6878 ‘
46593|  67.60
463.89| 71.08
462.55| 7047
46080] 7833
45837  81.66
457,78 7924
457.45]  79.09
48728 79.02
456145|  67.82
- 456.53  78.70
450.60| 8436
. 459,85 80.14
&\ Al-hydroanalyisis-2005-asbult wed  SEMCON

1111/05 “12:47:21 PM

© Haestad Methods, Ine. 37 Brookside

Road Waterbury, CT 08708 USA  -+1-203-755-1865 ]

Prolect Engineer: John Segerson

. WaterCAD v4.5 [4.5015a]
" Pagetof2
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Scenario: Scenario 4
Steady State Analysis
- Junctien Report -

11105 12:47:21 PV

® Haestad Methods, Inq.'

Label ‘Elevation | -Demand Calnilated | Pressure
(ff) (gpm) | Hydraulic Grade |  (psl)
o m |

J1e1 295.00| 6.80| 46578  74.04
J-192 290.00 3.401" 46614  76.36 |
J-195 280.00 23.80° 466847  80.84 |
J-189 305.00 21.76 466271 60.91|
L J-200 30000  17.68 466.22] 7206

J-202 300.00 10.20| 468.20]  72.05
J-204 300.00 18.36] 46578}  71.87}
3208 28000f  10.20} 455941 7627}
4210 30000  11.56 456:00] 6763
212 290,00 |- 8:84 45639 7213
4213 28000(:  0.00] 45668] 7660
J214 275.00[ 478} 45633 7861
J-215: 27000f 1224 45558)  80.45 |
3217 265.00 12,92} 45292]: 8147|

J-219 280.00(: 7.48 45317  75.07

4220° 260.00 6.12 454.18]  75.51

222 205.00} 272} 452.80]  88.41

3223 275.00 27.88 452911  77.13

224 280.00} 4.08 452.80{ 74.81
e, Mk-hydroanalyisis-2005-asbiitt wed " 'SEMCON

Prejett Engineer: John Segerson
© WaterGAD v4.54.50152]

37 Brooks’ida Rqad Waterbury, CT 06708 USA  +1 -203-755-1866 Page 2 of 2



Scenario: Scenario 4
Steady State Analysis
- Pipe Report -

Label Length | Dia. | Hazen | Minor [Velochy | Control | @ Het | HeL | Head |Headioss] User .
(ft {in) | Williams |} Loss | (fts) | Status | (gpm) Up Dn loss™ | Gradient | Defined
C | Cosf: M | @® | ® |[w1000m} Length? |
p=1 | 47200 60| 1300{ 000| 026(0pen 2507( 452,80 45276 004]  0.00] false
P2 - 60000 40| 1300/ 000 0.74|Open -2010(.'462.29| 45276| 047 0.78| false
P-3 57800 40| 1300] 000} 0.58|Open 22.98( 45229| 45201 020  049] faise
P-4 1,802.00{: 40| 130.0| 000 017[Open -6.51| 452.11| 45247| 0.06 D.O5] false
P-5 1,16200] 40| 1300| 000/ 066|Open | -2667| 451.20| 45201 072 081] false
P-6 1,31300{ 40| 1300 000 048|Open | -18.87| 450.84] 451.20] 045 0.34] false
P 40| 1300 000 0.15|Open 505 450.78] 4b0.84| 0.05 0.04] false
P8 40| 1300| 000| 0.24|Cpen 0.40| 466.47{ 466.27| 020}  0.00| false
P-9 2,250,001 4.0| 1300 000 015[Open |° 687| 456.53] 456.45| 009 004] fake
P10 1,602.00( 40| 1300| 000| 0.53]Open -20.57| 450,701 451431 064 0.40| false
P-11" 1,161.00} 60| 1300[ 000 165{0 14532 483001, 456.32] 242|  208| faise
P-14.- 1,226.00| 60] 130.0{ 000} o068 60,01 461.93) 45143 o050}  041| felse
P-22 44200 60| 1300/ 0.00] 0.38|C 34.26| 462481 45242| 006| 014 fame
P24 1,350.00] 6.0] 1300| 0.00f. 003]¢ 243 45242| 45241|14663| 1.09e3) faise
P25 ‘21000 6.0] 130.0[ 000f 062]¢ 64.52| 452481 45241 0.07| 034] taise -
P26, - 76200] 60| 1300] oool o0.94) -82.53| 451.03) 45248 056  073] fakse
p-27 16500 4.0{ 1300 0.00] 105 41.31| 45217 45241| o024 1.46] false
P-28 886.00| 40| 1300 000 033 13.03| 45217} 45202 o0.15 0417} fake
P-30 . 86100 40| 1300{ o000 0.01 0.57| 45202 452.02l458e4| 5.32e4| false
-p-a2 106.00f 40| 1300| o0o00| 079 -30.86( 452021 452.41| 0.09 0.85]{ falke
P-33 98100} 40| 1300| 000 o008 2.52| 466.03] 466.02] 0.01 0.01] false
p-34 1,233.00f - 40| 1300| o000 o022 12.44| 466.02{ 466.22| 020 0.16] faise
P-35 700.00} 40| 1300/ o000 o044 17.38| 452.02} 451.81] 021 028| false
P-36 112200} . 40} 1300} 0.00| o013 54| 451.81| 451.78] 0.03 0.03] false
P38 - “[1.02600f 40[ 1300} o000 0.17] 8.57| 451.73] 451.78] 0.05 0.05] false
P40 : 68800 40| 1300 0.00| 034 -13.15| 451.73| 45185 0.12 0.18{ false
p-41 ' | 483.00f 40| 4300{ 000 o028 -10.86| 45179 451.85] 006 0.13} false
P-42 /40200 40| 1300 0.00| 0.14{< -5.62| 45178| 451.79] 0.01 0.04| false
P-43 -587.00 40| 13c0| ooD| o082 32.26| 45237 451.85] 052 0.92| false
P44 21300 40| 1300 000 o098 37.70] 45264] 45237] 0.26| 1.23| fakse
P45 16200 60| 1300/ 000 118 -101.80| 45264] 45281 047 1.08| false
P-46 889.00( 40| 1300 o000l o7 22.36| 46248| 45206 042 0.47| false
P-47 | 57200 60| 1300| o.00| 1.24 -109.28| 452.81| 45352 070 1.23| false
P-48 220300 40| 1300| 0.00| 0.9 7.40| 45206| 45193| 013 0.06[ false
P-49 258.00( . 60| 1300 o000| 138 - 121.52| 45362| 45390 0.30 1.60| false
P-50 23200 40| 1300 000| 031 -12.24| 45387| 45390| 0.04 0.15( false
P52 100 40 1t300f 000 171 67.06| 452.02| 45291(|3.57e3|  3.57| tue
P-53 " {* 100| 80| 1300 000 0.34 30.05| 452.80| 452.80|1.22e4 0.12( irue
P55 9100 60| 1300 000 1.71 160.76| 456.52| 45632 020 2.23( false
P56 95300 4.0{ 1300 000{ 068} 23.12| 45652| 45605 048 0.50[ false
P59 904.00( 6.0{ 1300] 0.00] =205 180.68| 45034| 45652| 262  3.12| faise
PO 540.00| 60] 1300] 000} 218 192.24] 46123} 450.34| 1.88]' 350| false
P61 33900 6.0| 130.0] 0.00f 22t 194.97| 46245] 46123| 1.22 3.59| false
P-62 1,476.00| 40| 1300 0.00| 080 -31.36{ 462451 463.75| 1.30 0.88( false
P-64 837.00{ 4.0 130.0{ 0.00] 148 57.88| 463.75| 466.03| 229 273( false
P70 | 48000} 60f 1300} o0.00[ 275 243.41] 46865 46622 243 5.40| faise
P72 619.00] 4.0[ 1300| o0.00| 187 -73.33| 486.03] 46865 262 4.23| false
P74 g31.00] 60| 1300[ 000 1.98|0p 17448 46593] 46865 272 2.92| false
P75 [ 179.00] 40| 1300 000| 4.26|Open | -167.00| 46245 46593 348|. 19.43| fake
P-76 E 50200 60| 1300 000| 232|Open | 204.88| 48622] 463.89| 243{ 3.04| fase
P77 .. | ee6mof 80| 1300| 000 223|Open | 19672| 463.89] 462555 134 365] faise -
o ‘ R R . T j ‘roject Engineer. John Segerson
-c:-\ﬁ..\il-hydroanaiylfsls-,2005-asbuilt.wcd SEMCON_, . o WaterCAD v4.5 [4:5015a]
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Scenario: Scenario 4

Steady State Analysis
- Pipe Report -

Label Length | Dia. | Hezen- | Minor |Velocity| Control | @ HGL | HGL | Head- |Headloss| ‘Liser
(i) (in) | Williams | "Loss | (ft/s) | Status | (gpm) Up Dn loss | (Gradient | Defined
| © |coet | .‘ : 6| | @) |(v1000m) Lengih?
P78 111,302.00)  40[ 130.0/' 0.00| 1.04{Open | -4069| 460.69| 46288 1.86]  142] faie
P80 952.00] 60| 130.0] 000 159{Open | 140.39] 462.55 46069 1.86 1.95{ falsé
P-82 41700/ 60f 1300/ 000] 1.86|Open | 164,08] 46069 450.60| 1.00] 261 fake
P-84 706.00| 60| 130.0] 0.00{ 1.00|Open -88.40| 457.78|- 458.37 0.58] 083 fase
P-85 . 62200f 60| 1800] 000 0.79|0pe 70.04| 457.78| 457.45| 034  054| faise
P-86 | 51500 4.0} 130.0| 0.00| 047|Ope 18.36| 45745 457.28| 047|  0.33| faise
P89 481.00| 40| 1300 o000 1.22f 47.80) 45745 456531 091  1.90[ false
P90 1,354.00| 40| 1300| 000} 7.73| 456451 008  0.07] false
20700/ 0| 1300 0.00 © 266.19| 45960] 45837 1.23 5.96( false
264.00] 60| 130.0{- 0.00| 04.83| .459.66| 450.80| 0250 095 false
- 870.00] 40| 1300| o0.00 -04.83| 459.85| 465.78] 5931 6.81| falss
P00 34700 eof 1306] o.00] 100.65( 466.14| 46578) 037  1.06| faiss’
P-101 287.00| 60| 1300/ o0.00] - -104.05| 466.14). 46647 032( 112 fase
P-107- 858.00{ 6.0/ 130.0| 0.00| © 43.99] 466.47| 48627| 0.20 023] false
P-108 399.00] 6.0] 130.0] 0.00 -3164) 46822] 46627| 005 042] fase
P-110 806.00] &0} 1300| 0.0 13.96( 466.20| 46622| 0.02] 0.03| faise
P12 1,74.00[ 40| 1300/ o0.00 10.34| 466.20 46578( 042} 038 false
P14 367.00| 40| 1300] 0.00 ; -09B) 465.78| 465785.19e-4| 1.41e3| false
P-115 62000 60| 1300] 0.00 | -167.79] 456.68| 45837 1.89) 272 false
P-116 - 356,001 - 40| 1300 0.00f 30.60| 456.68| 45633 0.30 0.84 false
{Pat7 856.00f 4.0| 1300 0.00 21.76| 456.39| 45600 0.38 0.45| false
P20 . 623.00F 40/ 1300[ 0.00 10.20 456.00] 455.94] . 0.07 0.11) false
P23 183.00] 40| 1300 0.00] -7227| 455.58] 456.33] 0.75 412] false
P-124 912,00} 40| 1300/ 0.00| - 60.03| 45558| 45292 266 2,02 false
P-126 677.00] 4.0{ 1300/ 0.00 19.94| 452.02| 453.17| 0.26 0.38] false
| P-130 1,636.00( 40| 1300 0.00 2445] 45201 45291] 091] - 055] fake
P-132 526.00| 4.0| 130.0] 0.00 1478} 452807 452911 011} 022| fase
P-133 511.00( 4.0 1300{ 000 B5B| 45276 452.80 0.04 0.08( false
P-134 ' 578.00| 40| 1300 o.00| 26.62{ 45317 45280 0.37 0.65| false
P-135 41700 40| 1300 0.00 54.04| 454.18| 453.17| 1.00 240| false
| P-136 736.00 40| 1300| o0.00 80.16| 456.33| 454.18| 2.18 293| false
| P39 466.00| 40{ 1300{ 0.00 27.07] 45211| 45242 0.30 0.67| faise
P-140 548.00| 60l 1300 0.00 165.60] 466.22 466.20| 0.02] 003| false
P-141 . 187.00f 60| 13008/ 0.00 -137.19| 456.33( 456.68| 0.35 1.87| false
P-142 ~ 362.00; 60| 1300 0.00 -62.74| 452.48| 45264| 0.16 0.44] false
P-BOOST1 12300 6.0 1300 0.00| 6.0e-6|Open | -5.29e-4| 452.80; 45280 0.00 0.00( false
P-BOOST3AR 10200 60| 1300 000] 566[Cpen | 498.39| 470.73| 46665| 208 2042| fase
P-BOOST4 | 151.00( 60| 180.0] 000 172[Open | 151.33| 45282| 45248! 034| 225| fake
P-BOOSTS | 12000 60| 130.0] 0.00] 2.06|Open 181.24| 466.87| 466.47{ 040|  3.14] false
P-PMP-W1 114.00) 10.0| 1300/ 000|4.146-6{Open | 1.01e-3| 45280] 45280 0.00|  000| ftrue
P-PMP-WV2 44500| 60| 1300| 0.00|1.58e5)0Open | -1.30e3 45632 456.32| 0.00] 000] fake
P-PMP-W5 125.00| 60 1300/ 000{1.33e5[0Open | -1.17e-3| 48123| 46123 000]  0.00 fase
P-T | 12000] 60| 1300{ 0.00 -5.3e-4| 335.00( 335.00] 000 = 000| false
P-T3AB - 7100 60f 1300 0.00 498.39| 344.00| 34255 145" 2042 fase
P-T4 - 16000| 60/ 1300 0.00 3 151.33] 304.00| 303.64] 0.36 225| false
{P-T6 | 156.00| 60| 1300| 000| =206{Opei | 181.24| 30760} 307.01| 048] 344] fase
P-W1 - 100| 100[ 1300} o.00|366e6|Open | Boses| 22000 22000| 0.00{ 000| true
P-w2 11800| 60| 1300 0.00/1.58e5|0pen | -1.30e-3| 147.00] 147.00 0.00] . 0.00| false
Pawis: | 11900f 60{ 1300] 0.00]1.33%5|0pen | «1.17¢3| 200:00| 20000] 0.0 0.00}  false

o . Project Engineer: John Segerson

e\ Mihydroanalyisis-2005-asbullt, wod : SEMCON - . - - WaterCAD v4 5 [4.50154]
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Scenario: Scenario 4
Steady State Analysis
- Pump Report -

' Labegl Elev. | Q H | "H | Pump |Press. | Shutoff| .Shutoff |Désigri| Design | .Max. | Max.
() {gpmi) in out Head n |- H Q H Q Op. 1. Op.
fm | 6 ] {psi) | (R {fgpmy | () | (gpm} H Q

_ () | {opmi) -
PMP-BOOST-T1, " 31000  0.00{335.00| 452.80|  0.00| 1084/ 13000 o0.00{t07.00| 130.00| 6500| 175.00
PMP-BOOST-T3AB| 320.00{ 498.39[342.65( 470.73| 128:18| ©.78/184.00| = 0.00[144:00 408.00| 97.00| 618.00 |
PMP-BOOST-T4 | 280.00| 151.33/303.64| 452.82| 149.18] 10.25(170.00]- 0.00[160.00| 120.00]104:00| 218.00°
PMP-BOOST-T6 | 260.00( 181.24]307.01| 466.87| 159.86| 14.71185.00|  0.00[155.00| 200.00| 10.00| 300.00

PMP-W1 220.00|  0.00}220.00| 45280/ 0.00| 000|17000|  0.00{14500 5200 7500  80.00,
PMP-W2 147.00]  0.00}447.00| 456:32] 0.00| 0.00[30000|  0.00{196.00|: 207,00{100.00| 240.00-|°
PMP-W5 200,00  0.00{200.00( 461:23| 0.00|. 0.00[232.00| 0.00}476.00( 130.00] 18.00(" 290.00

o : o Project Enginéer: John Segerson
¢\, M-hydroanalyis(s-2006-asbuilt.wed . . SEMCON y _ . WalerCAD v4.5 [4.5015g]
11/11/05 -01:00:18 PM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-765-1666 g Page of 1

)



Scenariq_:_Scenario 4
Steady State Analysis
- Tank Report -

Label [ Zone | Elevation | Minimum | Initial |Maximym] Tani | Inflow | Cinrent [Calcutated| Calotilated [ Total . Total
{fty -Elevation | HGL |Elevation} Dia. (gpm) | Status | Hydraulic | - Percent Aclive: Volume
{f) 1] (it (ft) Grade Full ‘Volume (gal)
_ ol m | (%) (@ah |
T4, {Zoned | 310.00| 310.00| 33500 340.00| 30.00| 5.3e4|Steady | 335.00 83.3| 168,630.0| 158,630.0
T3 [zZone1 | 320.00| 320.00] 344.00 350,001 30.00| -498.39|Drainingl 344.00 80.0| 156,630.0| 158,630.0
T4 (Zonel| 280.00| 280,00 304.00| 310.00) 30.00| -151.33|Draining 304.00{ 80.0| 158,630.0! 158,630.0
T8 |Zone-t | 800.00| 280.00{ 307.50| 310.00| 30.00|. -181,24|Draining] 307.50| 91.7| 158,630.0{ 158,630.0.

: o : ' : _ Project Engineer: John Segerson
e\ Mlhydroanalyisis-2008-asbullt. wed o ] SEMCON - ) - WaterCAD v4:514.5015a]
11M1/05 01:13:02PM  ‘© Haestad Methods, Inc, 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666 : -‘Page 1 of 1
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Scenariq:_ Scenario 5
Steady State Analysis
- Junction Report -

Label Elevation | Demand | Calculated | Pressure
() | (gpm) | Hydraulic Grade| (psi)
: @
4101 ©300.00] 544 46285} 7051
3102 30000 7 612 461.77] 7013
J103" 275.00 21.76] . 461.15[  80.707"
J-106 - 27500]. 6.80 450201 79.85
J-106 27500 1292 45762 7917
J-108 275.00 26,52 456.97| 7889
111 270.00 39.44 456.98| 8106}
J115 27500}  20.02| 45724 79.001
J-119 . 27800  14.96| 457.29]  79.02
121 27500 6:42]: . 45780] * 79.16°
Y122 27600 - 4.76); 457,54].  79.14].
J-124 277.00| 1564 457.54] . 78274
J-125 ” - 1428 457.62f 7047
J126 21.76| 45730  79.08}
A-128 13.60| 45714 7898
4-130 _ 1292 45714 7808 |
J-131 |0 27s.00f 2721 457.24| 7800}
J-133 275.00 12.24] 45693}  78.87
J-135 . 280.00 4,08 456.80!  76.69
. J-137 . 300.00 19.72 456.84| 67.99|
"J-138 300.00 B.16 - 45896 68.05
J-139 300,00 544} . 45691 88.02]
J140 300.00 5.44 457.48| 8827
3141 300.00 136 457.73 68.38
J142 _ 30000 . 748 45789 6845
J144 260.00 12.24 45853 86,07
J145 _ | 300.00 12.24| . 458.85|  68.86
3146 300.00| - 11.56 468.88] 68.88
4151 280.00 544| 461.13] 78.52
J-152 270.00 6.80 461.32]  82.94
J-153 275.00 23.12 460.85]  80.57
J-156 27500  11.58 453.98| 81.93
J-157 280.00 2.72 485,77  76.20
J-158 300.00| © 3.40 486,92 7236
J-160 305.00 26.52 46814 70731}
J-162 - 325.00 12.92 47036 63.02
165 300,00 14.96{ 47038 73.85
J-166 _ + 300,00 10.20 470607  73.96
| 167 . 31000 7.48| 47281} 70.58
{3170 310:00 7.48 47022 6946
| 3171 300.00 8.16 | 468.88| 7321}
3172 ' 30000 1584 487.90| 7279
J174 280.00 17.00 466.58( - 80.89
J176 270.00 0.00 465.00 84.54
J178 275.00 18.36 46442 82.12
179 _ 275.00, 4,08| 464.08| 81.97
>80 275.00 18.36| 463.91| B1.90
J-183 . 300.00 13.60{ 463.08{ 7070
J188 275.00 34.00 46317 81.57
J-189 265.00 | z.72| 465.84) 87.07|
J-190 - 27500F . 000 466:02|  82.89 - .
' R '= T T ‘Project Engineer: John Segerson
¢\ \-hydroanalyisis<2005-asbuit.wed : 'SEMCON -~ ) " "WalerCAD v4.5 [4:50154]
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Scenario; Scenario 5
Steady State Analysis
- Junction Report -

Label  Elevation ‘Demand | - “Calculated * | Pressure
(ft) {gpm) | Hydraulic Grade| (psi)
M. .

191 295.00°  6.80 47013 75.02

J-182 290,00 3.40( 470:40|  78.20
J-198 280.00]  23.80| 47083] 8264
J-199 305.00 21.76{ 47054] 7176

J-200 300.00f  17.68 470.53) 73.03

J-202 ’ 10.20f 470.53{ 73.93
J-204 18.38|. 47013 73.78 |
J-208. 10.20| 463.35| 79.48
4210 11.56| 46342 70.84
{212 8:84). 463.80( 7534
4213 0.00(- 484.10| . 79.811.

| 4214 476 483.94|. 8191
J-215 12.24 463.58 83.92]
3217 12.92. 46256 85864
4219 - 7.48) 462.74) 7922}
4220 6.12 463.00] 7037
J-222 22| 46272 7271
1223 27.88 462.55| 81.31|

224 4,08 a62.72|  79.21

) ¢\ Mihydroanalyisis-2005-asbullt, wod SEMCON

Project Engineer; John Segerson
WaterCAD v4,514,5015g]
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Scenario: Scenario 5
Steady State Analysis
- Pipe Report -

Label - Length | Dia. | Hazen- | Minor |Velogityi Contrel| @ HGL HGL | Head- { Headloss | User
1) {in) | Williams | Loss | (f/s) | Status | (gpm) Up Dn loss ) Gradient | Defined
, ; ‘ ¢ | Cosf, : N (ft) {ft)  {fV1000ft) Length?
P-1 47200 60 130.0( 000  0.40|Open 34.94) 46272 46265 0.07  0.15| faise
P2 800.00| 40| 130.0| 000| 1.05|Open | 4101 461.77! 46265] 0.88 1.44)  faise
P-3 578,00 4.0 1300[. 0.00] 0.89}Open 34.80| 461.77| 461.15| 062  1.07] fake
P4 1,302.00| 4.0 1300] 000} 0.17|Gpen -660| 45724 45730 0.08| 0.05| false
P-5 1,192.00{ 40| 1300| 000f 1.12|Open -43.08| 459.20( 461.15| 1:96 1.64| false
P-6 1,313.00{ 40| 1300} 000} 0.95|CGpen -37.18| 457.62[ 4s0.20| 1.58 1.20| false
P-7 1,180.00| 4.0} 1300[ 000 0.62|Open 2426). 456.97| 45762 064 0.55| faise
P8 . |207400{ 40| 1300| 000 o016|Open |. 620| 47063} 47054 009 004 fase
P-0 |2250/00f 40| 1300 000] 0.15{0Open | 587| 46317} 463.08| 0.09|  0.04] false
P10 15602001 40| 1300] 000| oo06|Open .| -228| 45697| 4s6.08]° 0.01) 0.01] fase
P11 1,181.00]% 6.0f- 130.0[- 0.00| 1.59|Open’ | -139.69] 468.88] 461.13| 2.25|. 1.94| fase
P14 1226.00|° 6.0}~ 130.0]" 0.00| 047|Open” | " 4170] 467.24| 486.98! 025  0.21)' fage
P22 ‘44200 60| 130.0| 000 0.36/0Open ‘|- 3212| 457.60| 45754 0.06|  0.13| fakse
P24 1350.00| 6.0] 130.0{ 0.00[194e-3|0pen {  0.47[ 457.54| 457.54[305e5| 226eb| false
P25 - 210.00| 6.0( 130.0| 000| o065(Open |~ 56.08| 45762 457.54| 008 037 fase
P26 76200 - 60| 1300 000 o.76|Opén | 6730 457.24| 457.82| 038)  0.50| fake
P27 | 16500| 40| 1300} 000 1.08|Open | -4151} 45730 45754} 024]  147| fake
P-26 886.00| 4.0| 1300} 000 034|Open | 13.15| 467.30| 457.14] 0.16]  0.8] false
P-30 861.00{ 4.0} 1300| 000/ 0.01}Open 0.45| 467.14| 457.14{3.06e-4] 3.64e-4| false
P-32 106.00| 4.0} 1300 000 079}Open 3107| 457.14| 4s57.24) 009 086| fale
P-33 g81.00; 40| 1300| 000|. 0.02|0pen 0.95] 470.36| 470.36|134e-3| 1.37e-3] false
P-34 ' 1,233.00f 4.0] 1300 000 0.38|Cpen -14.01] 470.38] 47060| 024  020| fase
P-35 7o0.00] 40| 13001 ©0.00; 0.45|Open 17.70| 457.14] 456803 0.21 030 false
P-36 _ 1,122.00] 40| 130.0{ 000} 0144{Open | 646| 456.93] 456.80] 0.04]  003] fase
P-38 11,026.00] 4.0] 1300 000 ©0.17{Open 67| 456.84| 456.80] 0.05] 005 false
P-40 68800 40| 41300 000| 0.33}Open | -13.05| 456.84| 45696 0.12 0.17| false
P41 453,00 40| 1300| 000| 0.27[0Open | -1074] 48691 48696 0.05 0.12| false
P-42 ‘40200 40| 1300 000| 0.14[Open -530] 456.80| 456.91) 0.01 0.03( fase
P-43 - B67.00| 4.0 1300| 000 082|Open 3194 457.48] 456.96| 0.51 0.91] false
P44 213.00| 40| 1300} 000| 0.95/Open 37.38| 457.73] 45748 0.26 122 false
P45 16200 6.0} 130.0] 000 1.00]Open -06.17{ 457.73| 457.89| 0.6 0.07| false
P-46 889.00| 40| 130.0] 0.00|  0.49|Open 19.19] 457.60{ 457.28] -0.31 0.35( false
P47 572.00] 60| 1300 000} 1.18{Open | -10386| 457.89| 458.53| 0.64 111 false
P4s 2203.00| 40| 1300{ 000] 0.11{Open 423|.457.20| 457.24| 0.05 0.02} false
P49 258.00] 6.0] 1300| 000] 1.32|Open | -11580| 458.53| 458.88{ 0.35 1.37| false
P50 . 23200 40} 130.0] 000 0.31|Open 1224 45885 4s5888] 004 0.15] false
P-52 100 40| 1300| o000} 1.03|Open | 40.21| 462.55] 46255| 1.4e3 1401 true
P-63 1.00] 60|  1300| 0.00[ 0.31|Open |- -27.06} 48272] 46272(9.16e-5|  0.08] tue
P-55 - 9100{ 60| 1300 000 165|Open | 145.13| 461.32[ 461.13| 019{ 208 false
P68 95300, 40| 1300| 0.00| = 0.59|Open 23.12| 461.32| 46085 048 0.50(, false
P59 - go4.00| 60} 130.0] 000| 1.99[OCpen | 175.05| 463.98] 46132 268|° 294| fase
‘P60 540.00( 6.0} 1300 0.00{ 212|Open | 186.61| 485.77| 46398 1.79 331| false
P-61 | s39.00| eo] 1300] 0.00] 215/Open | 180.34| 486.92| 485.77| 1.15 3.40( false
P-62 1476.00| 40| 1300{ 0.00| 0.78|0pen -30.39| 466.92| 468.44] 1.22 0.83| false
P-64 : 837.00 4.0| 1300] 0.00{ 1.45]Open 56.91| 46814 47036| 221 2.65] false
P-70 45000| 60| 1300| 000! 262{0pen | 230.01 47060 221 491 false
P72 . -619.00{ 4.0{ 1300 000} 1.81|Open | -70.78) 47281| 245 3.96| false
P74 - ] 83100] 60| 1300] 000 1.93|Cpen | -160.83] 47022} 47281| 259] 278 false
| P-75. | ‘a79.00] . 40| "4300]. 0.00| 4.14|Open | +162.35) 466.02{ 47022( 330| - 1844 false
| P78 7| s9200] ‘6.0  130:0] 0.00| 1.98|Open | d7407| 470.60| 4e888| 472| 29t fese
P77 | ae6.00) 60| 1300] 0.00| - 1.88|Open | 165.91] 466.88] 467.90] '0.07{ =~ 266 false _
PN T E i L - T L ] i - Project Engineer: John Segerson
¢\ Al-hydroanalyisis-2005-asbuilt.wed . ) SEMCON N - ) WaterCAD v4.5 [4.50154]
11/11/05 12:51:08 PV © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 05708 USA  +1-203-755-1688 Page 1of 2
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Scenario: Scenario 5

Steady State Analysns
- Pipe Report -

Label - | Length | Dia. | Hazen- | Minor [Veloctty| Control| - @ | HGL | HGL | Head- |Headloss| User

(it} {iny |‘Wililams | Logs | {ft/s) | Status | (gprm) Up Dn | loss | Gradient | Defined

: S| © |Coef| ' T (M | @ |('1000ft)} Length?
P-78 1,309.00| 4.0[  130:0[° 0.00{ - 0.86]Open -33.77] 466.58| 467.60f 1.32|  1.01| false .
P-60 | 952.00| 60| 1300| 00O 1.32|Open | 11650] 467.90| 4ee58| 132 1.38] false
P82 : 417.00| 60! 1300 o000 1.61]Open | 13327] 40858 465.84| 074 1.76| false
P-84 706.00] 60| 130.0| 000| 1.00{Open. | -88.40| 464.42| 48500 056 083| fame
P85 62200 60| 1300} 000 o©.79[Qpen 70.04] 464.42| 464.08] 034  054] false
P86  515.00f 40| 1300 000 ©047}Open 1836} 464.08| 46391 047| 033] fake
-89 481.00]" 40| 180.0| 000| 1.22[Open | 4780} 464.08| 46317 o0.91 190] false
P-90. 1,354.00| 40|  130.0] 000| ©020\0pen |  7.73| 463.17| 463.08| 0.09|. 007 fase
P06 '~ 207.00(" 60 1308| 000 =2.36{Open | 20842} 465.84| 465.00] 084  408| fame
P97 - 26400 60|, 1309| 000  0.88|Open 77.87| 466.02| 465.84] 047  086| false
XT3 870.00( - 40| 130,0| 000| 1.99{Open | -77. B7). 486.02| 47013} 411 473| false
P99 47,000 - 60| 1300 ooo| oss|lopen | 8430 47040| 47013| 026|  o078| fame
PAO1 - 287.00| 60|. 1300| doo| 100[Oper | -87.70] 47040| 47083 023  082| fae
P-107 -858.00 60| 1300 000 033 - 2044 47063 a7054] “0.08| - 01| fakse
P-108 399.00| - 60| 1300 0.00( 0.18|0f ‘ 1398] 47053| 47054} 001 0.03| faise
P110 ..806.00| 60| 1300| 000| 0.04Open 370| 47053| 470.53[1.8603| 23163| fame
P-112 117400 40| 1300| 000| 0.48[Open 1873} 470.53( 47013} 040|  034| faise
P-114 367.00f 40| 1300 o000 0.01|Opsn 037 470.13| 470.13/9.16e-5| 249e-4| faise
P-115 62000} 60 1300/ 000 1.36|Open | -120.02] 464.10| 46500 081  1.48| fake
P16 356.00] 40| 1300f 000 ©078|Open | 3060| 464.10| 463.80] 030 084] fame
P-117 856.00[ 40| ~ 1300{ 000| 056(Opsn | = 21.76] 463.80| 46342] 038 045 fake
P-120 623.00] 40| 1300/ 000| 0.:26Open 10.20{ 463.42( 463.35| 007 011| false

P123 183.00| 40{ 1300{ 000 1.23|Open -48.24| 463.58| 463.94] 036 1.95| faise |
P-124 91200| 40 1300 0.00] 0.92|Open 36.00| 463.68| 462.55| 1.03 1.13| faise
P-126 677.00] 40! 1300/ 000} 0.44|Opan A7.14] 462.55| 46274] 019  0.29| false
P-130 1,636.00| 40| 130.0| 000} 0.79/Open | -30.85| 461.16| 46255 1.39 0.85( false
P-132 | 526,00 40[ 1300| 000! 047[Open | 1852| 462.72| 48255( 0417 0.33| faise
P33 | 514.00 40; 1300 000f 0.20|Open |- -1151| 46265| 462.72] 007 0.14| false
P-134 678.00| 40| 130.0| 000] 0.15(Open 568| 462.74| 46272] o0.02 0.04| false
P-136 417.00( 40| 1300 0.00| 0.77|Open 30.30| 463.09| 46274 034 0.82| false
P-136 - 73600 40| 1300 000| 0.93|0Open 36.42] 463.94| 463.00| 085 1.16| fakse
P-139 456.00| 40{ 1300 0.00] 0.69|0Open -27.19| 45724} 45754 031 067| false
P-140 54800 60 1300 0.00| 0.37|Open 32.63] 470.60| 47063 0.07 0.13| false
P-141 18700 6.0) 1300| 0.0 1.01|Open -80.42| 46394 46410| o016] 085 fake
P-142 36200 6.0/ 1300 0.00| 085|\Open | -57.43| 457.60) 457.73] 0.14| 037 false
‘P-BOOST!T 12300 0] 1300 0.006] 0.75|Open 66.08| 46278 462.72{ 0.08] 0.48| false
| P-BOOST3AB 10200 60{ 130.0| 000| 544(Open | 478.99| 474.75] 47281{ 1.94] 1898| faise
P-BOOST4 151.00| 60| 1300 000 157|Open | 138.64| 457.91] 45762 020 191 false
P-BOOSTE - 12000 60| 130.0| ©0.00] 1.67\Open | 147.24| 47001{ 47083 028] 214 faise
' PPMF‘-W1 - 114.00| 10.0] 130.0| 0.00| 4.3e-6|Open | 1.05e-3| 46272{ 46272{ 000  000| true
P-PMP-W2’ 14500 60} 130.0| 0.00] 1.6e5[Open | -141e3| 46113 46113] 000 ~0.00| false
'P{PMP-W5 125.00| 6.0{ 1300 0.00}{1.35e-5|Open | -1.19¢-3| 46577 465.77{ 0.00 0.00] false
P-T1 120.00| 60 1300 000} 075 Open | 66.08| 335.00f 334.94| 006 048/ false
P-T3AB 71.00[ 60] 130.0{ 0.00f 544|Open | 478.99| 344.00f 34265 135 1898| falkse
P-Td 160.00) 60| 130.0] 0.00] 1.57|Open | 138.64| 304.00] 30369 031 1.91] Yalse
P-T6 - | 15800} B8O} 1300 0.00} 167|Open | 147.24| 307.50] 30747 033 214 ftalse
P |- too| 100f 130.0]. 0.00/6.18e6|0Open | 1.27e-3| 220.00f 229.00|° 000 = 0.00 true
1Pz 11800] 60] 130.0{ -.0.00| 4:6e-5|Open | -1.4163| 147.00] 147.00| 000{ - 0.00| fake
{Pws . . | tie00| 60| 1300|. 0.00|1.35e5{0pen | -1.10e3| 200.00{ 200.00] 0.00 0.00| faise

L . _ Project Erginear: John S'e'gerson
ci\..Ml-hydroanalylsis-2005-asbuilt. wed : SEMCON : _ WaterCAD v4,5[4,5015a]
11/11/05 12:61:03 PM @ Haestad Methods, Inc. 37 Brookside Road ~Waterbury, CT 06708 USA  +1-203.755-1666 - Page2of 2
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Scenario: Scenario 5
Steady State Analysis
- Pump Report -

Label Elev. Q- " H N Pump | Press. | Shutoff| Shuteff |Design| Design | Max..| Max.
(i3] fgpmy | Im | out | Head | in” H | Q “H. Q ‘Op. Op.

- @ [ @ | @ | sy | @ | @m [ @ [ @m | H |- Q.

. : T ¥t} {gpm)

PMP-BOOST-T1 * .[310.00| = 66.08]334.94 462.78( 127.84| 10.81(130,00] ~ 0.00{107.00| = 130.00| 65.00| 175.00°
PMP-BOOST-T3AB|320.00| 47808 (342.65| 474.75) 132.00| 0.82|164.00]  0.00(144.00} 408.00) 97.00{ 618.00
PMP-BOOST-T4 {280,00| 13864 [303.69| 457.91] 164.21| 10.27(170.00{ = 0.00|160.00] 120,00|%04.00{ 218.00
PMP-BOOST-T6 | 280.00( 147.24[307:47| 470.91| 163.74} 11.78[1656.00| 0.00[155.00{ 200.00| 10.00] 300.00

PMP-W1 22000  0.00|220.00| 462.72| 0.00f 0.00|470:00 0.00[145.00]  52,00[ 75.00  80.00:
PMP-W2 147.00} - 0.00]° 000{300.00] 0.60[196.00] 207.00{100.00 240.00°
PMP-WS _|200.00}. 0.00[200.00]. 465.77|: 0.00] = 0.00}232.00 0.00{176.00} . 130.00] 16.00 290.00°
. : . o Project Engineer: Johri Seger;.son
e\ i-hydroanalyisis-2005-asbulit.wed SEMCON i WaeterCAD wi.§ [4.50165]

11/11/05 $2:59:58 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  +1-203-755-1666 Page 1 of 1
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Scenario: Scenario 5
Steady State Analysis
- Tank Report -

Label | Zone | Elevation | Minimum | Intiat |Meximum{ Tank | inflow |Curent|Calculated| Calcutated |  Total Total
(it) Elevation | MGL |Elevation} Dia: | (gpm) | Stafus | Hydraulic| Percent Active Volume

() {it) i) ] Grade | Ful Volume | (gal)
, ' ' , w |- %) . (gal) ‘
T - |Zonet |- 310.00| 310.00| 335.00] 340.00| 30.00| - -66.08|Draining]  835.00 83.3( 158,630.0( 158,630.0
T3 |Zone-1 | 32000 320.00|.344.00] 350.00| 30.00; -478.99|Draining 344.00|  80.0| 158,630.0] 158,630.0
T4 [Zome-1 | 280.00( 280.00| 304.00] 310.00| 30.00| -138:64|Drairing 304.00 80.0{ 158,630.0| 158,630.0
T-6 |zone-1:| 30000 260.00| 307.50{ 310.00| 30.00] -147.24|Draining 307.50} - 91.7| 158,630.0| 158,630.0

_ S : o ‘ Preject Engineer;. John Segerson
o\ Nl-hydroanalyisis<2005-asbuilt wed ) SEMCON ) . WaterCAD v4.5 [4,6016a]
11/11/05 01:12:49 PM ©Haestad Methods, Inc. 37 Brookside Road  VWaterbury, CT 06708 USA  +1-203-766-1665 ‘Page 1 of 1
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Appendix H: Recommended Notification of
Wellhead Protection Program



Re_commehded Letter of Notification of Wellhead Protection:

: Dear (Agency)

CAs part of the weI]head program for Lake leerlck Water System we are
hereby informing you of the findings of our wellhead protectlon area
* delineation. Thisisin accordance with State regulattons (WAC 246-290-

| -135).

_Our water system is approved to serve 12 50 res1dent1a1 lots. The State |
Department of Health has given our wells ratlngs of 1ow to moderate
Vu]nerablhty to contammatlon

_-"‘Enclosed isa map showmg the 6~month l-year 5 Vear and 10—year time "

......

‘potenttal to reach our Well No actlon is requ]red on your part but please
be aware that it'is lmportant to us that all reasonable steps he taken to
ensure that land use activities with this area do not contaminate our
drmkmg water supplies.

Thank you, in advance, for your support and cooperation in this matter.

Sincerely,
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Appendix I: Well 6 Ground Water Contamination
Susceptibility Survey



Ground Water Contamination

Susceptrbxllty Assessment Survey Form
Version 2.2 :

IMPORTANT! Please complete one form for each ground water source,
: ' (well, weilfield, spring) used in your water system.
Photocopy as necessary,

PART 1: System Information

Well owner/manager : _Lake Limerick Country-Club, Inc.

Water system name : _Lake Limerick Water Sygtem

- County: Mason"Coﬁﬁt,‘y -

Water system number: 44150 T . _ ~ Source number: _S08

Welldepth: 4348 - (ft) (From WEIform)

Source name': Well 6

WA well identification tag number: -

x  well not tagged

| Number of connections: 1,250 Population served: _2,500 (estimated)
Township: _21N ' Rangé: 3W
Section: 27 _ ¥4 Y4 Section: SE % of SW %
Latitude/longitude (if available): _ not available /

How was lat./lorig. Determined?

[ global positioning device I:l survey [ ] topographic map

] other:

* Please refer to Assistance Packet for details and explanations of all questions in parts I through V.

PART II:. Well Construction and Source Information

I)Date well originally constructed: _lQ/ 05 / 88 _month/day/year

last reconstruction: ' _NA '_/ / month/day/year

[] information unavailable

Survey Form Ver. 2.2
page 1



2) Well driller: _Arcadia Drilling

[] well driller unknown

3) Type of well:

M Dﬂled: rotary ["] bored [_{ cable (percussion) [ 1Dug
] Other: [ spring(s) [ lateral collector (Ranney)

[Cdriven ] jetted [ other: _

Additional comments:

4) Well.report available? YES (attach copy to form) [[] NO

It no well log is available, ple;ase attach any other records documenting well construction; e.g. boring
logs, “as built” sheets, engineering reports, well reconstruction logs.

5) Average pumping rate: _200 - __ _ppm

Source of information: _flow rate was measured at source

i not documented, how was pumping rate determined? _

H Pumping rate unkﬁown
6) Is this source treated? L 1YES D3 NO
7 If 50, what tjpe of treatment: -
El.disinfection f___! filtration  [] carbon filter [ "] air stripper [-] other

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

7) If source is chlorinated, is 2 chlorine residual maintained: [1YES [ NO 7 '

Residual level: . mgfl (At the _po'iht closest to the source.)

~Survey Form Ver. 2.2
page2 -



PART TiI: Hydrogeologic Informaticn
1) Depth to top of open interval: [check one]
[T Qless tham) 20t~ []20-50f.  [150-100 . [1100-200 fi. [X] (greater than) 200 f.
[} information unavailable
2) Depth to ground water (static water level)
[ (less than) 20 ft. [ 120-50 .. [ ] 50-100 ft. (greater than) 100 i,
I ﬂbwing well/spring (artesian) | -
How was water level determined?

well log  [] other:

[] depth to ground water unknown

3) If source is a flowing well or spring, what is the confining pressure:

psi (pounds per square inch)
-or
feet above wellhead

4) If source is a flowing well or spring, is there a surface impouhdment, reservoir, or catchment associated
with this source: [ ] YES [} NO

5} Wellhead elevation (height above mean sea level) _300 (ft)
How was elevation determined? [<] topographic map [] drilling/well log ] attimeter
] other:

[ information unavailable

6) Confining layers: (This can be completed only for those sources with a drilling log, well log or geologic
report describing subsurface conditions. Please refer to assistance package for example.)

evidence of a confining layer in well log
[C] no evidence of a confining layer in well log

If there is evidence of a confining layer, is the depth to ground water more than 20 feet above the
bottom of the lowest confining layer? Xl YES NO

[C] information unavailable

Survey Form Ver, 2.2
. page3



7) Sanitary setback:

[T (less than) 100 f.” [<100-120 fi. I:I 120-200 ft. [] {greater than) 200 fi.
*if less than 100 ft., describe the site conditions:

8) Wellhead construction:
[1 wellhead enclosed in a wellhouse

controlled access (describe): 8 fi chain link fence with gate

[ | other uses for wellhouse (describe):

D ﬁo wellhead control
9) Surface seal; |
18 ft.
1 (leés than) 18 ft. (no Department of Ecology approval)
[T (less than) 18 ft. (Approved by Departrhent c;f Ecolpgy, include documentation)
] (gréater than) 18 fi.
[] depth of seal unknown
[] no surface seal

10) Annual rainfall (inches per year)

{1 (less than) 10 in/yr. [C110-25in/yr. (greater than) 25 in./yr.

Survey Form Ver, 2.2
page-4
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PART IV: Mapping Your Ground Water Resource

1) Annual volume of water pumped: _37,000,000 (gallons)

How was this determined?
M meter

[ estimated:  [_] pumping rate ( )

g capsy (T iy e

other: 30% of water system’s forecasted annual dernand

2) “Cajeulated Fixed Radius” estimate of ground water movement:
(see Instruction Packet)

6 month grqund water trave] ti_me: 845 (ft.)
1 year ground Watﬁ'r.travel time: 1,196 (ft.)
5 year gtfou_nci Watef travel tlrne 2, 674 (fty
10 year gfoﬁﬁd ﬁafer trévéi tixﬂe' | 7 3 781 (ﬁ)

Informatlon avaﬂable on. length of screened/open mterval?

.YES ' EINO

Length of .s'cr-eened/open mterval. 3 . (ft)

3) Is there a river, lake, pond, stream or othe_r obvmus surface water body wnhm the 6 month time of travel
boundary? l:] YES - NO

4) Is there a stormwater and/or wastewater facility, treatment” iagoon, or holding pond located within the 6
month time of travel boundary? []YES X NO (mark and identify on map)

Comments:

Survey Form Ver. 2.2
page 5



PART V: Assessment of Water Quality
1 Regional sources of risk to ground water:

Please indicate if any of the following are present within a circular area around your water source
having a radius up to and including the five year ground water travel time:

6 month 1 year S5year  unknown

likely pesticide applicaﬁog M 1 | ] D
stormwater injection wells O (1 [ [
other injection wells ] | [] 1 ]
abandoned ground water well Cd 1 £l L]
landfills, dumps, disposal areas ] Ll ] L]
ki}own hazardous materials clean-up site O ] 1 I
water system(s) with kﬁown quality problems  [_] [] ] ]
population density (gre'atér' than) 1 house/acre = L1
residences commonly have séptic tanks X 3 X .D
wastewater treatment Iaéqons ] [] [ U
sites used for lénd app]icatio_n of waste ] ! ] D.

Mark and identify on map any of the risks listed above which are located within the 6 month time of
travel boundary. (Please include a map of the wellhead and time of travel areas with this form
Please locate and mark any or the following.)

If other recorded or potential sources of ground water contamination exist within the ten year time of
travel circular zone around your water supply, please describe:

Survey Form Ver, 2.2
‘page 6



2) Source specific water quality records:

Please indicate the occurrence of any test results since 1986 that meet the following conditions:
(Unless listed in assessment, MCL.’s are listed in assistance package.)

A. Nitrate: (Nitrate MCL = 10 mg/l)
Results greater than MCL |
(less than) 2 mg/liter nitrate
2-5 mg/liter nitrate

oDooog
XN XXX IE -

(greater than) 5 mg/liter nitrate

[] Nitrate records unavailable

B. VOCs: (VOC detection level 0.5 pug/l or 0.0005 mg/1) .

YES NO
Resulis greater than MCL or SAL LI '-
VOCs detected at least once O X
VOC test p'efformec_i but not detected O K
[l VvOC sampling records unavailable

C. EDB/DBCP: B o YES NO

(EDB MCL = 0.05 mg/1 or 0.00005 mg/l. DBCP MCL = 0.2 mg/| or 0.0002 mg/l.)
EDB/DBCP detgctéd- below MCL at least once
EDB/DBCP detected above MCL at least once
EDB/DBCP never detected _ |
[]  EDB/DBCP tests required but not yet completed
[1 EDB/DBCP tests not required

ood
X X X

D. Other 8OCs (pesticides and other synthetm or ga.mc che{mcais) ' YES NO
Other 5OCs detected ]

D Other SOC tests performed but none detected *

Other SOC tests not performed '
*1f any Ssz in addition to EDB/DBCP were detected, please identify and date. If other SOC tests were
performed, but no SOCs detecfed, list methods here:

Survey Form Ver. 2.2
' page 7
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E. Bagterial contamination: YES NO

Any bacterial detection(s) in the past 3 years in samples taken from the
source (not distribution sampling records). 0 O

Has source (in past 3 years) had a'b_a'cteriological contamination problem
found in distribution samples that was attributed to the source. O d

@ Source samplmg records for bacter:a unavailable.

PART VI ' Geographlc or Hydrologlc Factors Contnbutmg to a "
Non-C:rcular Zone of Contrlbutmn

The foliowmg questlons will help 1dent1fy those ground water systems which may not be accurately
represented by the calculated fixed radius (CFR) method described in Part IV. For these sources, the
CFR areds should be used as a prehmmary delineation of the critical time of travel zones for that
source. As asysiem develops its Wellhead Protéction Plan for these sources, a more dstaiied
delmeatmn method should be consxdered

1) 1s there ev1dence of obmous hydrologu: boundarles w1thm the 10 year time of travel zone of the CFR?
(Does the largest c:rcle extend over & stream, river, lake up & steep h11131de and/or over a mountain or
rldge‘?) _ : :

l YES o [] N()

Descnbe wrth references to nmp produced in Pa.rt IV

Lake leerlck is w1th1n ‘the 5-vear travel tlme and Cranberrv Creek 1s W]thjn the ]—vea.r

T:ravel tame

2) Aquifer Material:

A) Does the drﬂlmg log, well log or other geclogic/engineering reports identify that the well is
located in an area where the underground conditions are identified as fractured rock and/or basalt
terrain?

[J YES NO
B) Doss the drilling log, well log-or other geologic/engineering reports indicate that the well is

located in an area where the underground conditions are primarily identified as coarse sand and
gravel?

[ YES X NO

Survey Form Ver, 2.2
page 8



3) Is the source located in an aquifer with a high horizontal flow rate? (These can include sources located on
flood plains of large rivers, artesian wells with high water pressure, and/of shallow flowing wells and

springs. ) .
[J vES NO
4) Are there other high capacity wells (agricultural, municipal, and/or industrial) located within the CFRs?
a) Presence of ground water extraction wells removing more than approximately 500 gal/min within..

YES NO unknown

6 month travel time _ 0O K [
6 month-1 year travel time ' D D
1-5 year travel time 0 ® O
5—1.0_ year travel time ' [] X O

b) Presence of ground water recharge wells (dry wells) or heavy irrigation within.

YES NO unknown

-1 year travel time ' . O X [
1-5 year travel time | . g 1
5-10 year travel timg : O O

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

The golf course is within the 1- to 10-years of travel times,

'Suﬁey Form Ver. 2.2
C.page 9



Suggestions and Comments

Did you attend one of the susceptibility workshops? -~ [1YES MINO
Did you find it useful? ] YES INo
Did you seek outside assistance to compléte the assessment? [C] YES [INO

This form and instruction packet are still i in the process of development. Your comments, suggestions, and
questions will help. us upgrade and improve this _sessment form. If you | found particular sections confusmg
or problematlc please let us know. How' cquld this susceptlbllsty assessment be improved or made clearer'?
Did the instruction package help you find the informa on needed to complete the assessment? How much’
time did it take you to' complefe the form? Were you able to complete the assessmient without
addltlonalloutmde expertlse‘? Do you feel the assessinent was valuable as a learning experience? Any other
comments or constructlve criticisms you have would be appreciated.

Survey. Fom1 Ver. 2.2
page 10
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Appendix J: Coliform Violation Notifications



IMPORTANT NOTICE ABOUT YOUR WATER SYSTEM
Coliform Maximum Contaminant Level (MCL) Exceeded: Non-Acute MCL

The __water system, ID# _ in County
routingly monitors for the presence of total cofiform bacteria and in _ .. this type of bacteria
was detected. Although this incident was not an emergency, as our customer, you have a right to know. -
what happened and what we did or are doing to correct the situation.

Coliforms are bacteria which are naturally present in the environment and are used as an indicator that
other, potentraﬂy—hannfuf bacteria may be present. Colrforms were found in more samples than allowed
and this was a waming of potential problems. The samples that showed the presence of coliform were
further tested to see if other bacteria of greater concern, such as fecal coliform or E.coli were present
None of these bacteria were found.

You do not need to borl your water. People w1th severely compromised immune systems, infants, and
some elderly may at bé an increased risk and may want to contact their health care providerfor
addrtronal gurdance

What happened’? What is'the suspected or known source of contamlnatron’?

At this trme

O The problem is resolved. Addrtlonal samples collected were found to be free of coliform bacteria.
O We anticipate resolvmg ‘the problem by / /

[0 Other _

For more information, contact _ at{ ) - or at

{owner or operator) . (phone number) ' (address)

Please share this notice with all the other people who drink this walter, espec:ally those who may not have received
this notice directly (for example, people in apartments, nummg homes, schools, and businesses). You can do this
by posting this notrce ina publrc place or distributing copies by hand or mail.

This notice is sent fo you by : Date Distributed / 5l

{This section must be completed by the water system.
Signature below Indicates notice contained all required elements.)

- Complete the following items {(check all that appiy): ‘pﬁmtsmw?mﬁ -
[J Notice mailed o all water customers on ) / ea t
i . Divistor: of Envirormental Health
: . Qfffce of Drinking Water
0 Notice hand delivered io all water customers on / /

0 Notice published in newspaper (attach copy)

O Notice posted at __on ! / . (By Department Approval Only)

Signature' of owner or operator - Position Date

_ Send copy of comp!eted notification and. certification to:
| Eastern. Drinking Water Operations, 1500 West Foun‘h Ave ~ Suite 305, Spokane' WA 99204 or fax to (509} 45 6-2997
‘Northwest Drinking Water Operations, 20435 72".Ave South - Surte 200, Kent WA 98032 or fax to (253) 395-6760

Southwest Drmkmg Water Operatrons, PO Box 47823, Olympra WA .98504 or- fax to (360) 664-8058

DOH 331 -263



7 PUBLIC NOTICE CERTIFICATION
P Health n

Acute Coliform MCL

Division of Environmtental Health
Office of Driuking Waler

Within 10 days of notifying your customers, you must send a copy of each type of notice you distribute
(hand-delivered notices, press releases, newspaper articles, etc.) to your Regional Office of Drinking
Water, Also complete and send this forr, which certifies that you have met all the pubhc notification
requirements. If the boil water advisory remains in effect more than three months, you must notify your
water users again and provide another Public Notice Cettification to the Department of Health, With this

certifi cation, you are also stating that you will meet future requirements for notifying new billing units of
the violation or situation.

‘Water Systemn: . - -~ _ID# . County:

‘Violation Date;____/ / . Violation Type:

This public water system certifies that public notice has been given to water users, following
state and federal requirements for delivery, content, and deadlines.

Complete the following items:
Yes No 7 _
O O Distribution was completedon  /  / . Check all that apply:

. ' Hand delivery,
C  Press release (TV, radio, newspaper, etc.),

C Postingat ' {by DOH approval only),
O Other ' _ .. (by DOH approval only).
N [ Were the water users notified within 24 hours?

Sigﬁature of owner or operator - - Position Date
Northwest Regional Office: Southwest Regional Office: Eastern Regional Office:
20435 72nd Ave. S., Suite 200 2411 Pacific Ave. 1500 West Fourth Ave.
Kent WA 98032 ' PO Box 47823 = | Suite 305:

Jennifer Prodzinski and ' Olympia WA 98504 Spokane WA 99204
Carol Stuckey: Sandy Brentlinger: Pat McCaffery:

(233) 395-6775 (360) 753-5090 (509) 456-2788 .
Fax: (253) 395-6760 ' Fax (360) 664-8058 Fax: (509) 456-2997

DOH 331264




Your logo or
company name here.

T'or Immediate Release: <DATE> | '

Contact: Water purveyor/system contact name and telephone number

<Water System> announces boil water advisory for all customers in <area>

CITY NAME — The <SYSTEM NAME> is advising all water
customers to boil their drinking water after recent samples showed the
presence of <fecal coliform, E. coli, total coliform>. The Washington
State Department of Health (DOH) has been notified and <SYSTEM
NAME> is working closely with the Office of Drinking Water to find
the source of contamination and fix the problem, which may include
disinfecting the system. The boﬂ water advisory will remain in effect
until further notice. o
<System spokesperson quote> (e.g. “We are doing all we can to
climinate the bacteria from the water system. Safe and reliable drinking
water is crltlcal to good health and responding to this kind of emergency
~isour hlghest priority,” said system spokesperson.) -

<NUMBER or NO> illnesses related to the community’s drinking water
have been reported. To correct the problem <WHAT IS BEING
DONE> (e.g. Chlorine was applied to the entire system on DATE.)

The boil water adv1sory includes several precautlonary steps that
customers should take. These include using purchased treated bottled
water or boiled water for any water that might be consumed: drinking,
brushing teeth, dlshwashmg, preparing food and making ice. Water
should be boiled for 3-5 minutes, then allowed to cool before using,

The advisory will remain in effect until <SYSTEM NAME> and DOH
are confident there is no longer a threat of illness to their customers.
Once satisfactory results are reported, customers will be notified that the
advisory has been lifted.

If you have any questions, please call us at <TELEPHONE NUMBER>
### .



- DRINKING WATER WARNING

The e Water System, ID , located in
County Is contaminated with fecal coliformy/ E. cofi bacteria.

Fecal coliform/ E. coli bacteria were detectedlconﬂrmed in the water supply on
These bacteria can make you sick and are a particular concem for people with weakened
lmmune syetems

DO NOT DRINK THE WATER WITHOUT BOILING IT FIRST. Bring all water to a bolil, let it boil
3 - 5 minutes, and let it cool before using. Boiled or purchased bottled water should be used for
drinking, making ice, brushing teeth, washing dishes, and food preparatlon unfit fun‘her notice.
Boiling kills bactena and other organisms in the water

Fecal cohforms and E, coh are bactena whose presence indicates that the water may be
contaminated with human or animal wastes. Microbés in these wastes can cause short-
term effécts, such as diarrhea, cramps, nausea, headaches, or other symptoms. They
may pose a special health risk for infants, young. children, some of the elderly, and
pedple with severeiy compromised immune systems. The symptoms above are not caused
only by organisms in drinking wafer. If you experience any of these symptoms and they persist,
you may want to seek medical advice. People at increased risk should seek advice about
drinking water from their health care provider.

What happened? Whatis the.suepected_ or known source of confamination?

The following is being done to correct the problem:

We have consulted with the Washington State Department of Health about this incident, We will
notify you when you no longer need to boil the water. We anticipate resolving the problem by

For more information, please contact _ at( )__- or at

(owner ar operator) {phone number) (address)

| _Please share this notice with all the other people who dnnk this water, especially those who may not have
- received this notice directly (for example, people in apartments, nursing hormes, schools, and
_ busmesses) You tan do this by posting this notice in a pubﬂc place or drstnbut;en cop:es by hand or
_mafl ,

— e

This notice is sent to you by _ ) Weter._SyStem on __ [/ |



ADVERTENCIA:

iNo tome el agua de la liave
sin antes hervirla!

] Bacteria coliforme fecal

[ 1Bacteria E. coli
[ 1Otra:

fueron encontradas en su sistema de agua:

(el d1a)

Hervir el agua mata a Ias bacterias y otros orgamsmos
en el agua

* Haga hervir el agua -

o Contintie hirviendo ¢l agua durante
3 a5 iinutos

¢ Deje enfriar el agua antes de usarla

Para ewtar pos1bles enfermedades y hasta nuevo
aviso: use agua hervida o agua potable embotellada para
tomar, hacer hielo, limpiarse los dientes, lavar los platos y
para preparar comidas.

Hable con sa doctor si usted tiene uno o més de los
siguientes sintomas: héusea, dolor estomacal, diarrea,
jctericia, dolores de cabeza y/o cansancio. La gente con
enfermedades cronicas, bebés y personas mayores de
edad, pueden estar en situacién de alto riesgo y deben
consultar con su médico o provcedores de servicios
médicos.

Sistema de agua:
LD __ :
Condado:
Contacto:
Tekfono:
Fecha de nofificacion:

;Qué son las bacterias coliforme fecal y E. coli?
Coliformes fecales o E. coli son bacterias cuya presencia
indica que el agua esta contaminada con desechos
humanos o de animales. Microbios de esos desechos
pueden causar diarrea, dolor estomacal, niusea, dolores
de cabeza u otros sintomas. Pueden representar un
peligro para la salud de bebés, nifios y nifias de corta edad
y personas con sistemas inmunoldgicos en alto riesgo.

JPor cuinto tiempo va a estar en efecto esta
advertencia?

Vamos a consultar con el Departamento de Salud del
estado de Washington acerca de este mcldente Le vamos
a notificar cuandd yano séa necesario herwr el agua.
See_reverse,s:de‘ for: English version.

‘Water System:

WARNING:
Do not drink tap water
without boiling it first!
[_|Fecal coiiform

[C]E. coli bacteria
] Other:

were detected in the water supply ori:
(date)

Boiling kills bacteria and other organisms in the
water: '

* Bring water to.a boil
° Contlnue boiling for 3-5 minutes
. Let water coof before using

To avord possnble iliness: use boiled or purchased
bottled water for drinking, making ice, brushing
teeth, washlng dlshes and food preparation untit
further notice.

Contact your doctor, 1f you expenence one or
more of these symptoms: nausea, cramps,
diarrhea, jaundice, headache and/or fatigue. People.
with chronic itinesses, infants and the elderly may be

~at hlgher risk and should seek médical advice.

LD.:
County:
Contact:
Telephone: ____
Date notice dist'ributed:f

What is fecal collform and E. coli?

Fecal coliform and E. coli are bacteria whose
presence indicates that the water may be
contaminated with human or animal wastes.
Microbes in these waters can cause shori-term
effects, such as diarrhea, cramps, nausea,
headaches or other symptoms. They may pose a

“special health risk for infants: young children, some

of the elderly, and people with severely comprised
immune systems.

How long will this warning be in effect?

We will consult with the Washington State
Department of Health about this incident. We will
notlfy you when you no longer need to bozl the
water:

Vea al reverso para fa vers:on en Espanol



Your logo or
company name here

For Immediate Release: SDATES
Contact: - Water purveyor/system contact name and telephtme number
<Water System Name> Boil Water Advisory Rescinded

CITY NAME — The <SYSTEM NAME> is advising all its water customers that -
it is no longer necessary to boil their drinking water. Recent test samples show
~ the absence of <fecal coliform, E. coli, total coliform> bacteria.
<SYSTEM SPOKESPERSON QUOTE> (e.g. “Workmg with the Washi mgton |
State Department of Health over the last <NUMBER OF > days, we have
completed inspections, water quality samphng, disinfection, and flushing to
“resolve the contamination problem,” stated <NAME OF WATER SYSTEM
“MANAGER>. “We’re pleased to be able to lift the boil water advisory.”

The mspectmn of the water system indicated <DESCRIPTION OF SOURCE OF
CONTAMINA' TION if l«mown and what will be done to maintain good water

| qua11ty>

If you have shut off or not used fixtures, water fountams ice machmes soda
machines, and/or other equipment over the past several days, flush the fixture or
equlpment until there is a change in water temperature before putting it back into
service.

. The <SYSTEM NAME> encourages customers with questions to call
<TELEPHONE NUMBER>.

HitH

ey



Appendix K: Cross Connection Control Progam



DRAFT™
Resolution:
Cross-Connection Control Policy

Finding of Fact

Whereas it is the responsibility of a water purveyor to provide water to the
customer at the meter that meets Washington state water quality standards;

Whereas it is the water purveyor's respensibility to prevent the contamination of
the public water system from the source of supply to the customer's c-onnec‘u'on;

- Whereas it is a requirement of the Washington State Department of Health (DOH)
for the Purveyor to establish a cross connection-control program satisfactory to
DOH;

Whereas cross- connectlons within the ctstomer's plumbing system pose a
potential source for the contarmnatmn of the public water supply system;

Whereas the Lake Limerick Water System adopted a Cross Connection Control
Program, through the Board of Directors Resolution 98-01, June 20, 1998, which
generally adopts the programs and initiatives set forth in the 1998 approved
water system plan, however, no implementation schedule was established for the
1998 Cross Connectlon Conirol Pr ogram and it has not been lmplemented

Now be it resolved that the Lake leerlck Water System, hereinafter referred 1o as
the Purveyor, establishes the following Cross Connection Control Program as a
service policy to protect the purveyor-owned water system from the risk of
contamination. This Cross Connection Control Program replaces and supercedes
the Program adopted by Resolution 98-01. For public health and safety, this
policy shall apply equally to all new and existing customers.

Definitions

Unless otherwise defined, all terms used in this resclution pertaining to cross-
connection control have the same definitions as those contained in WAC 246-
290-010 of the Washington State Drinking Water Regulations.

Prevention of Contamination

The customer's plumbing system, startmg from the termmatlon of the Purveyor's
water service pipe, shall be considered a potential health hazard from back-
pressure and/or back-siphonage, and shall require the isolation of the customer’s
premises by a Purveyor-approved, installed and maintained backflow assembly
(BA),.of double check valve (DCVA) desrgn The RBA shall be located at the end of
the Purveyor's water service pipe (i.e. nnrnedrately downstream of the meter),

. Water shall only be supphed to the customer through a Purveyor- approved

; _msta]led and maintained BA. ‘

Cross-Conrlection Control Establishing Resbl_ution Novembér, 2005 Page 1



Notwithstanding the aforesaid, the Purveyor, upon an assessment of the risk of

contamination posed by the customer's phimbing system and in-premise use of
water, may: : .

« Allow a single-family or duplex residential customer presenting minimal
hazard te connect directly to the water service pipe, i.e., without a purveyor~
approved BA.

« Require any customer be supplied through a BA, of such other de31g11 as
determined to be commensurate with the actal or potenual health hazard

- posed by the in- prermse use oi water,

C‘ondrtmr_rs f_or— Providing Semce'

Water service is Ip'r'ovided eo'nditioned on the folowing terms aﬂd lilr]jtaﬁons:

1. The customer agrees to take all measures necessary 10 prevent the

contamination of the plumbmg system within his/her premises and the
' Purveyor s distribution system that may occur from backflow through a

cross connection. ‘Ihese measures shall include the prevention of
backflow under any backpressure or backsiphonage condition, mcludrng
the disruption of the water supply from the Purveyor's system that may
“occur during routine system maintenance or during emergency
condl 110115 such as a water main break

2. _The customer agrees to mstall operate and mamtam at all times hrs
plumbmg systerm in comphance with the current edition of the Uniform
Plumbmg Code having ]urlsdlcuon as it pertains to the prevention of
contamination and protection from thermal expansion due to a closed
system, which could occur with the present or future installation of

‘backflow preventers on the customer s semee and/or at plumbmg
fixtures. =

3.. For cross-connection control or other public health-r e]ated surveys, the
customer agrees to provide for the Purveyor’s employees or agents free
access to, all parts of the premises upon reasonable notice during
reasonable working hours of the day for installation, testing,
maintenance of BAS routine surveys -~ and at all times durmg

- emergencies.

" Where perrmssron for free access for the Purveyor is demed the

Purveyor may supply water service provided that premises isolation is
provided through a reduced-pressure principle backflow assembly
(RPRA).

4. The customer agrees to install all backflow preventron assemblies
requested by ‘the Purveyor and to maintain those assemblies in. good
working order. The assemblies shall be of a type, size, and make
approved by the Purveyor. The assembhes shall be installed in

Cross-001mecti0n Control Estab]ishing Resolution R Never_nﬁe;r, 2005 o Pag_e 2'_



accordance with the recommendations given in the most recently
published edition of the Cross Connection Control Manual, Accepted
Procedures and Practice, pubhshed by the Pacific Northwest Section,
American Water Works Association.

The customer agrees to grant permission and access for the Purveyor
or its agent to test all assemblies (e.g., RPBAs and/or DCVAS) that the
Purveyor relies upon to protect the public water distribution system.
Such access will be required at least upon installation, annually
thereafter, after repair, and after relocation;

The customer agrees to bear all costs for the aforementioned
installation, testing, repair, maintenance and replacement of the RPBA,
RPDA, DCVA or DCDA ingtalled to protect the Purveyor's distribution
system. [OPTIONAL LANGUAGE The Purveyor will bear all cost of
installation, testing, mamrenance and veporting of all BAs, and such
costs will be included in the utility rates. Costs for. clearing to provide
access, or any other action by the Purveyor to enforce the customer’s
responsibility, as set forth herein, will be borne by the customer.)

At the time of application for service, if required by the Purveyor, the
customer agrees to submit to the Purveyor plumbing plans and/or a
cross—connection control survey of the premises conducted by a
purveyor-approved and State certified Cross Connection Control
Spe(:lallst (CCS).

The cross-connection control survey shall assess the Cross- coxmectlon
hazards and list the backflow preventers provided within the premises.
The results of the survey shall be submitted prior to the Purveyor
tarning on water service to a new customer. The cost of the survey shall
be borne by the customer. :

For classes of customers other than single-family residential, when
required by the Purveyor, the customer agrees to periodically submit a
cross—-connection control re-survey of the premises by a DOH~certified
CCS acceptable to the Purveyor. The Purveyor may require the re-
survey to be performed in response to changes in the customer's
plumbing or water use, or performed periodically (annua]ly or less
frequently) where the Purveyor considers the customer's plumbing

. system to be complex or subject to frequent changes in water use. The
cost of the re-survey shall be borne by the customer,

Within 30 days of a request by the Purveyor, a 1e51dent1al custorer shall
agree to complete and submit to the Purveyor a "Water Use

Questionnaire” for the purpose of surveying the health hazard posed by .

the customer's plumbmg system on the Purveyor's distribution system.
Further, the residential customer agrees to provide within 30 days of a
request by the Purveyor a cross—connection control survey of the
premises by a DOH-certified CCS acceptable to the vaeyor

Cross-Cbnnéctibh Conirol Establiéhmg Resolution ' ",November, 2005 . Page 3
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10. The customer agrees to obtain the prior approval from the Purveyor for
-all changes in water use, and alterations and additions to the plumbing
system, and shall comply with any additional requirements imposed by

the Purveyor for cross-comnection control.

11. The customer agrees to immediately notify the Purveyor and the local
health JLII‘lSd.lCHOI’l of any backflow incident occurring withirt the
customer’s premises (i.e., entry of any contaminant/pollutant into the
drinking water) and shall cooperate fully with the Purveyor to determine
the reason for the backflow incident.

12. The customer acknow]cdges the rlght of the Purveyor (o, dlscommue the

water supply within 72 hours of giying notice to the customer, or a
lesser period of time if required to protect public health if the customer

fails to cooperate with the Purveyor in the survey of P mises, in the
installation, maintenance, repair, Jnspecuon or testing of backflow
prevention assemblies or air gaps required: by the Purveyor, or in the
Purveyor's effort to contain a contaminant or pollutant that is detected
in The customer $ system.

without limiting the generality of the foregoing, in Imu of d1scont1numg

water service, the Purveyor may install an RPBA on the service pipe to

prowde premises isolation, and recover all costs for the installation and
subsequent maintenance and repair of the assembly, appurtenances,

and enclosure from the customer as fees and charges for water, The

faikire of the customer to pay these fees and charges may result in

termination of water serwce in accordance W11:11 tho Purveyo: s water

. bz]ng 130]1c1e5 :

13. W’here the Purveyor imposes mandatory premises 1sola11on in

: comphanco with DOH regulations, or agrees to the customer's voluntary

- premises isolation through the installation of a RPBA immediately
downstream of the Purveyor's water meter, the customer acknowledges
his obligation to comply with the other cross-connection control
regulations having jurisdiction (i.e., Uniform Plumbmg Code). Although
the Purveyor's requirements for 1nsta11at10n testing, and repair of
backflow assemblies may be limited to the RPBAS used for premises
isolation, the customer agrees to the other terms herem as a condition
of allowmg a direct connecnon to the Purveyor s service pipe.

14. 'IhL customer agrees to mdemmfy and hold harmless the Purveyor for
all contamination of the customer's plumbing system or the
distribution system that results from an unprotected of inadeguately
protected cross connection within the custorier’s premises. This
mdommflcatlon sha]l pertain to all backflow conditions. that may arise
from the Purveyor's suspension of water. supply or reduction of water
pressure, recogmang that the air gap separation otherwise reqwred

_ Cross-Connection Contiol Esiabliéhﬁgfﬁéséluﬁoﬁ . No_v_omber-, 2005 o - Page 4



would require the customer to provide adequate facilities to collect,
store, and pump water for his/her premises.

15. The customer agrees that, in the event legal action is required and
commenced between the Purveyor and the customer to enforce the
terms and conditions herein, the substantially prevailing party shall be
entitled to reimbursement of all incurred costs and expenses including,
but not imited to, reaqonable attomey s fees as deterntined by the
Court -

16. The customer aelmowledges that the Purveyor s survey of a customer's
premises is for the sole purpose of establishing the Purveyor's minimum
- requirements for the protection of the public water supply system, -
commensurate Wlﬂ’l 1he Purveyor's aqsessmem of the degl ee of hazard.

It sha]l not be assumed by, the customer or any 1egulatory agency that
the Purveyor s survey, requirements for the installation of backflow
prevention assemblies, lack of requirements. for the installation of
backflow prevention, assembhes or other actions by the Pirveyor's

' persormel constitute an appr oval of the customer' s plumbing system or
an assurance to the customer of the absence of cross eormeetmns

- therein. -

17. 1"11e customer acknowledges the Ti ght of the Purveyor in 1<eepmg with
~ changes to Washmgton State regulatlons industry standards, or the
. Purveyor's risk management policies, to impose retroactive '
_ reqwrements for addmonal croqq cormeehon control measm £s.

18. The Purveyor will rec01d the eustomel s agreement to the above terms
- for service on an “Apphcaﬂon for Water Service,” “Application for

- Change of Water Service,” or other s,ueh form p1 epared by the Purveyor
and signed by the customer.

Implementation of the CrosS—Cormection Control.Po]igz

The Purveyor will engage the services of a DOanemf]ed CCS 1o develop,
1mp1ement and be in resporisible char ge of the Lake Limerick Water System’s
Cross-— eormectwn control program.

Ihe Purveyor will prcmde a written cross- eonneetton contr 01 program
_desc1 1pt10r1, as an element of 1ts DOH approved water system p]an to Jmplemem

this 1esohmon and shall comp]y w1th the requir ements of Chapter 246-290 WAC ‘

(Group A Drmkmg Water Re gula‘aons)

The Purveyor will use the most recenﬂy pubhshed editions of the following
pubhcanons as references and technical aids:

Cross-Connection Control Bstablishing Reéo‘ltit_ion - “November, 2005 .Page 5
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1. Cross-Connection Control Manual, Accepled Procedures and Practice,
published by the Pacific Northwest Section, American Water Works
Association, or latest edition thereof.

2. Manual of Cross-Connection Control, published by the Foundation for
Cross—Connection Control and Hydraulic Research, University of
Southern California, or latest edition thereof.

3. Cross-Connection Control Guidance Manual for Small Water Systems,
pubhshed by the DOH Office of Drinking Water.

The Purveyor, in consultatlon with a CCS, shall have the authorlty to make
reasonable decisions related to cross conneéctions in cases and situations not
prowded for in the resolution or written progranmi.

If any provision in this resolutlon, or in the written cross—-connection control
program is found to be less stringent than or inconsistent with the Drinking
Water Regulatlons (Chapter 246-290 WAC); or other Washington state statutes or
rules, the more stringent state statute, rule, or regulatlon sha]l apply.

Resolution Passed:

Effective Date:

Signatures:

C'ross-Connectidn Control Establishing Resolution - -Névember, 2005 : Page 6
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18* MIN,
Malraln 2%
slope’ Fromn ' box

47 -min
5° max

Side
View

NOTES

DOUBLE STAINLESS STEEL STRAP SERVICE SADDLE. CONNECT TONING WIRE TO
SADDLE. ANGLE OUTLET AT 45° TO 30° FROM VERTICAL.

EXISTING WATER MAIN '

BRASS -CORP sTOP, FORD FlIIOO-4 OR APPROVED EQUAL. USE TUBING
STIFFENERS IN ALL PACK JOINTS. _

4 GA INSULATED SOLID COPPER TONING WRE. WRAP WRE AROUND SERVICE
PIPE, LEAVE 2’ MINIMUM LENGTH IN METER BOX.

" CTS HDRE cLASS 200 SERVICE PIPE.

FORD 90 SERIES VH12-12U-44-44 METER SETTER OR APPROVED EQUAL.
STIFFENERS IN' ALL PACK JOINTS IS REQUIRED,

WATER METER, %X% HERMETICALLY SEALED, CUBIC FEET SCALE READING.
I""CTS HDPE CLASS 200. SERVICE PIPE.

METER BOX, HDPE MID-STATES BCFI324-12 AND CBC-I1324R Dl CovER,
OR APPROVED EQUAL.

ALL SERVICE STREET CROSSINGS SHALL BE ENCASED N 2° SCH 40 PVC
PIPE.

MARK METER BOX LOCATION WITH BLUE STAKE.

[y

HOONOUE A W

e
n =

STA'NBARD DETAIL
1 INCH SINGLE SERVICE
CONNECTION

Lake Limerick Wate_r System Plén - 2005 )



Top
View

3)4
]
i
18" MIN.
Malntain 2%
slepe from box -
NOTES

DouBLE STAINLESS STEEL STEAF’ SERVICE SADDLE. CONNECT TONNG WRES
TO SADDLE.

EXISTING WATER MAIN

BRASS CORP 5TOP, FORD FIOO-4 OR AFPROVED EQUAL. UsE TUBING
STIFFENERS IN ALL PACK JOINTS.

12 GA 30LID COPPER TONING WIRE. UIRAP WRE AROUND SERVICE PIPE, LEAVE
2" MINIMUM LENGTH IN EACH METER BOX.

" CTS HDPE cLA85 200 SERVICE PIPE.

ForD 30 seERES VHT2-120-44-44 METER SETTER OR APPROVED EQUAL.
WATER METER, X%’ HERMETICALLY SEALED, CONTACT OINER FOR METER AND
INSTALLATION. ,

" CTS HDPE cLASS 200 SERVICE PIPE.

METER BOX, HDF—’E MID~-STATES BCFI324-12 AND CBC-I224R Dl COVER,
OF. APPHOVED EQUAL; 2 EACH REQUIRED PER SERVICE,

30" BRASS | MlP X 1" CTS PACK JOINT ADAPTER .(FORD LB84-44 OR
EaQlly) 2 EA EE_QUIEED PER.BERVICE. USE STIFFENERS IN' ALL PACK JOINTS.
CONBRACO 40=l05-T2 DOUBLE SPRING CHECK BACKFLOW PREVENTER, OR
APPROVED EQUAL.

CONNECT SERVICE LINE T0 BAckFLow PEEVENTER OUTLET OR F‘LUI“IB AS
NECESSARY TO HA!NTAIN MINIMUN - COVER.

BRASS TEE AND ELBOUWS, BRASS I MP X " CTS PACK JOINT ADAFTERS (3
REQ), WRAP GALV. STEEL PIPE WITH 2 LAYERS OF |O—MIL PVC TAPE.
NOTE: ONE FORD T444 —444 FITTING. MAY BE SUBSTITUTED IF SPACE ALLOWS.
MARK METER BOX LOCATION WITH BLUE 2X2 STAKE 2" MIN LENGTH.

ALL BERVICE STREET CROSSINGS SHALL BE ENCASED N 2° 5CH 40 PVC
PIPE WITH TONING WRE WRAFPED AROUND . SERVICE - PIPE F_OF:‘. ENT!EE LENGTH

STANDARD DETAIL
= - 8D-R.
1 INCH DOU'BLE SERVICE
CONNECTION

Lake Limerick Water System Plan - 2005 | _ %




HDRIZDNTAL BENDS : VERTICAL BENDS
UPTHRUST BEND (See Tuble) '

CONCRETE VIOL.UME

PER TABLE.
A 7.7, CONCRETE
AL 1 ] ANCHORS
s ._.:;._3 q:'_" MIN.
g
n o
a7 7
#4 HO 7 A
4 HOOPS #4 TIES AT
AT 127 MAX  1pr MAX. TOP
AND BOTTOM
CONCRETE ANGHORS 10 ‘BE. 3/8° MIN STEEL
GALVANIZED, WRAP EXPOSED PARTS WITH
POLYETHYLENE TAPE, HALF LAPPED

DOWNTHRUST BEND

THRUST AT FITTINGS DUE TO WATER PRESSURE Ve TR j
. CIN PEIUN]JS 5 ¥ :
TEES 50 45¢
100 PSI - ,.
BEND BEND
DEAD ENDS CONCRETE POURED IN PLACE |
— , , . SIZE TO SAFE BEARING L[OAD
4 1940 . 2750 1490 PER HORIZONTAL BLOCK TABLE
6* 3830 5420 2930
p ) ‘ ! | BLICKING FOR VERTICAL BENDS
8 . 6580 9310 >040 150 PSI WORKING PRESSURE
10* 9820 13300 7310 REQUIRED CONCRETE
‘ 7 e L VOLUME, CU FT
__ SAFE BEARING LOADS : DIA IN.| 1114 EEI/E - 450
SOIL. SAFE BEARING LIEISA';] . 6 | 10 .18 36
MUCK, PEAT, ETCH ' i : _ BT &
SI]F-T'CI;ﬂY . 1,000 - 8 13 30 59 .
SAND - 2,000 T - T
SAND 'AND GRAVEL 3,000 10 23 |+ 46 a0,
SAND: AND GRAVEL, CEM v/ CLAY -4,000: .
HARD SHALE 10,000

* IN MUCK OR PEAT, ALL THRUSTS ARE 7O BE
RESISTED .BY -PILES OR TIE RADS -TO SOLID
FOUNDATIONS OR “BY BALLAST PLACED, AFTER
" REMOVAL OF MUCK OR. PEAT, TO. PROVIDE
.SUFFICIENT STABILITY TO RESIST THRUST,

STANDARD DETALL
. 8D-3

THRUST BLOCKING OF
~ FITTINGS

Lake Limerick Water System P'lanr— 2005 %



PRECAST CONC-

GUARD POST
2 REQD
Vo PENTAGONAL w71 BE DETERMINED IN FIELD——m)
ITYPICAL & GOHF?ESSION—H‘H 929,
MUELLER ‘CENTURIAN . 250,
OR: CLOIII MEDALLION
HYDRANT 7
27T 1D/2-4/2° NST NOZIZLE
4 [/2° PUMPER PORT (NST)
s
i» : CTED
BREAK-AIIAY JOINT / : ,
: . FIRE DEPARTMENT _ EEE 3%5
: ALVE
Y BOX DETAL
FINSHED GEADE_7
. I _ _ _
S NI IN 2 CLEARANCE
Besasne” coNe. | | v FROM VALVE
2" BELOW GRADE || snacele
| | 'rops, PANT—
EXTENSION SECT "] mrcoAL TAR us
AS REQUIRED : 8EE NOTES g’:chT
: OURED
F-0° MIN RADIUS ‘ - Fou
OF LEVEL GROUND &
AROLND FIRE HYDRANT
4 C8TC COVER e
3""6‘ - -
| : - -‘.‘_ ‘-T 2 D ’ .
’“ | 18"yiB"x4" €' GATE VALVE.
'r-@@,,;;,__:af 3\1 CONC BLOCK — FLXHJ TEE. FIXEL
= = — e
—-'-—-——4'-u- SQUARE I

1. DEAD END MAIN EXTENSIONS OVER 50' SHALL BE B MINIMUM.

2. SHACKLE RODS SHALL BE CONNECTED TO MECHANICAL JOINTS WTH STAR BOLTS.

3. AN UNOBSTRUCTED THREE FOOT MINMUM WORKING AREA RADIUS SHALL BE PROVIDED
ARGUND ALL HYDRANTS,

4, SHACKLE RODS SHALL BE CDNSTRA[NED AT ALL NTERMEDIATE JOINTS WITH PIPE
CLAMPS. MEGALUG FITTINGS MAY BE SUBSTITUTED' FOR SHACKLE RODS PROVIDED
ALL JOINTS ARE RESTRAINED.

5. FIELD. PAINT HYDRANTS WITH ONE COAT SHERWIN WILLIAMS ALKYD GLOSS INDUSTRIAL
ENAMEL SAFETY YELLOW NO.554Y37.

&. EXCAVATE TO INDICATED DIMENSIONS & FILL WITH 2.0 CU YDS OF WASHED GRAVEL
GRADING NO.4 PER WSDOT SPECIFICATION 8-03.12(4). PLACE FILTER FABRIC BLANKET
‘OVER “DRAIN GRAVEL

7.PLACE FILTER FABRIC BLANKET ALL AROUND GRAVEL (MIRAFI 500X OR APPROVED EQUAL)

STANDARD DETAIL

' SD—4
FIRE HYDRANT [NSTALLATION
DETAIL

- Lake Limerick Water System Plan - 2005 ' 9



Cl COVER-
4000-PS| CONCRETE:
WWF 4x4 WL4xW.4 [F'N'SHED GRADE

—= =6 CIONCRETE ALL AROUND

RN AT e

NS \\ PR3
NE?%EEAD \\i\\\\ \\///X%\)§

il
‘ SLIDING TYPE
VALVE BOX

2" OPERATING NUT

STYROFOAM COLLAR

NOTES

1. 2 PIECE TELESCOPING VALVE BOX SHALL CONFORM TO
9-30.3(4) OF STD. SPECS. OLYMPIC FOUNDRY 940 OR
APPROVED EQUAL. ADD ADDITIONAL SECTIONS FOR BURY
DEPTHS GREATER THAN 3.

CAST IRON COVER SHALL BE MARKED "WATER" AND HAVFE
EARS THAT INDICATE THE PIPELINE RUN DIRECTION.

FOR VALVES 10" AND LARGER USE OVAL BASE VALVE BOX
FOR DEPTHS EXCEE’DING 3'—0", INSTALL VALVE NUT
EXTENSION TO WITHIN 1'—8" OF SURFACE

ALL VALVES SHALL BE RESILIENT WEDGE GATE VALVES NON

RISING STEM, WITH 2" QPERATING NUT.
SEAL QUTSIDE PERIMETER OF CONCRETE PAD WITH
AR4000W WHEN PLACED IN PAVED AREAS.

o o ope N

STANDARD DETATI,
-~ 8D-5 .
VALVE BOX INSTAHATTON
- DETA]I. '

Lake Limerick Water System Plan - 2005 5



ROAD SHOWDER OR
= BAVEMENT EDGE

CENTERLDEE OF ROADMKE
DRAINAGE DITCH 25" TOPBOL, HYDROSEEDED

OR CTSC AS NOTED IN PLAN\

A

HAX, SIDE SLOPE STEEPNESS

"TERRA TAPE" D

VS o i y T
' 1 —J SEE NOTE 2
JO BANK RUN GRAVEL FOR _
SEE NOTE 2} T L § TRENCH BACKFILL; 85E NOTE & b
e o TONING UIRE . o
BEDDING EOR PVE AND

: BEDDING MATERIAL ’ - TMIN,
E NOTE 8 s 9. N
‘ DUCTILE IRON PIFE UIHEN

SEE NOTE 6—l—w - ' : o NATIVE MATERIAL EXCEEDS 2
FOUNDATIGN TYRICAL. REQUIRED SEE NOTE
WHEN UNBUITABLE FATERIALE -ARE MCHES IN ANY DIMENSION
ENCOUNTERED' AND A8 ENGINEER DIRECTS

ROADSIDE_PIPING TRENC PIPING TRENCH CROSS5

CROSS_SECTION DETAIL SECTION DETAIL. TYPICAL
NOTES:

. THE FOLLOWING NOTES REFER TO PIPING. TRENCH CROSS SECTION DETAILS ABOVE.

2. 3£ MINMUM COVER IN ALL LOCATIONS.

3. ALL MATERIAL EXCEPT A.CP.. C.DF. AND BEDDING MATERIAL SHALL BE COHF‘ACTED
IN 12-INCH MAXIMUM LIFTS TO 85% DENSITY.

4. DEDDING MATERIAL SHALL CONFORM TO SECTION 3-03.Jé OR 9-03.2] OF THE .
STANDARD SPECIFICATIONS. FOUNDATION MATERIAL. IF REQUIRED, SHALL CONFORM TO
SECTION 9-03.1T OF THE STANDARD SPECIFICATIONS. NATIVE MATERIALS MAY BE
USED FOR TRENCH BACKFILL, PROVIDED MATERIAL CONFORMS TC SECTION 9-03.8 oF
THE STANDARD SPECIFICATIONS,

5., DBEDDING SHALL BE COHF‘ACTED TO 95% MAX. AS DETERMINED BY ASTM DIS5T.
BACKFILL SHALL BE COMPACTED TO 85% IN UNPAVED AREA, AND 95% IN PAVED OR
SHOULDER AREAS AS DETERMINED BY ASTM DIS5T. CONTRACTOR SHALL PROVIDE
URITTEN PROOF OF COMPACTION TO OUNER PRICR TO PROJECT ACCEPTANCE.

6. MAXIMUM TRENCH WIDTH SHALL BE THE LESSER OF L5 TIMES PIPE OUTSIDE DIAMETER
PLus 18", OR 2.5

7. TRENCH BOTTOM SHALL BE COMPACTED WITH UNIFORM GRADE PRIOR TO PIPE
INSTALLATION. NoO TEMPORARY. SUPPORTS, LE. BLOCKS, WILL BE ALLOUED TO SUPPORT
PIPE. 3€" MN COVER, ALL LOCATIONS.

B. DEDDING MATERIAL SHALL COMFORM TO SECTION 9-0314 OrR 9-03.21 OF THE
STANDARD ﬁPEC[FlCATIONS FOUNDATION MATERIAL, IF REQUIRED' SHALL CONFORM TO
SECTION 9-03; |1 OF . THE' STANDARD SF'ECIFICATIONS NATIVE MATERIALS MAY . BE
USED FOR TRENCH BACKFILL, PROVIDED T‘IATEEIAL CONFORHS TO SECTION 9-03, 13 oF
THE STANDARD SFECIFICATIONS.

STANDARD DETAIL
SD—=6
PIPELINE CONSTRUCTION
: DETA]L '

Lake Limerick Water System Plan - 2005 b



EMULSIFIED ASPHALT GRADE CSS-1 | IONRACTED Serat o

TACK SHALL BE APPLIED TQ EDGES E>‘<ISTIMG PLUS . WHICHEVER

OF EXISTING PAVEMENT. ALL JOINTS 5 GREATER. APPLIED ‘N
SHALL BE SEALED USING PAVING MAXIMUM 25" LIFTS EXISTING A.C.
ASPHALT ‘AR4000U Y——d—— PAVEMENT
I; —- —- . I [ aDie
: T, rﬂN l"'— SIS ‘BALLAS
N ’\ \

NN AN "TERRA_TAPE' D
2t w BANK RUN GRAVEL FOR

UNDISTURBED NATIV
OR ROAD BED SO, l\

\ /\\‘ ] : o Ruks TRENCH BACKELL, SEE NOTE 8
by -z 7 p ' ) .
\(‘\ﬂ;' AT RLE : TONMNG HIRE
R ) 2 -'
(rreiler,arsten /8 , BEDDING M,
A 2
EESTRAINTS NOTE ¢

FOUNDATION TYPICAL., REQURED
UHEN UNSUTTABLE MATERIALS ARE
ENCOUHTEEED AND ‘A8 ENGINEER DIRECTS

STREET CROSSING TRENCH
CROSS SECTION DETAIL

NOTES:

THE FOLLOUING NOTES REFER TO PIPING TRENCH CROSS SECTION DETAIL AROVE.

36" MINMUM COVER IN ALL LOCATIONS.

ALL HATEEIAL EXCEPT A.C.P. C.D.F. AND BEDDING MATERIAL SHALL BE COHPACTED
IN 12~INCH. MAXIMUM LIFTS TO B5%. DENSITY.

BEDDING HATERIAL SBHALL CONFORM TO SECTION 9-031 Or 9- 022 OF THE
STANDARD SPECIFICATIONS. FOUNDATION MATERIAL, IF REQUIRED, SHALL CONFORM TO
SECTION 9-O3.T OF THE STANDARD SPECIFICATIONS. NATIVE MATERIALS MAY BE
USED FOR TRENCH BACKFILL, PROVIDED MATERIAL CONFORMS TO SECTION 3~03.13 oF
THE STANDARD SPECIFICATIONS.

BEDDING SHALL BE COMPACTED TO 95% MAX. AS DETERMINED BY ASTM DIS51.
BACKFILL SHALL BE COMPACTED TG 85% IN UNPAVED AREA, AND 95% IN PAVED OR
SHOULDER AREAS AS DETERMINED BY ASTM DIS5T. CONTRACTOR SHALL PROVIDE
lLIRITTEN PROOF OF COMPACTION TC OUNER PRIOR TO PROJECT ACCEPTANCE.

MAXIMUM TRENCH WIDTH EHALL BE THE LESSER oF |5 TIMES PIPE OUTSIDE DIAMETER
PLUS 18", OR 25

TRENCH BOTTOM SHALL BE COHPACTED WTH UNIFORM GRADE PRIOR TO PIPE
INSTALLAT]ON No TEHFORART SUPF’ORTS LE. BLOCKS, Wikl. BE ALLOCUED TO SUPPORT
BIPE. 35' MIN COVER, ALL LOCATIONS.

BEDDING MATERIAL SHALL conr—o;&n TO SECTION 9-03.16 OR 9-032.2] OF THE
STANDARD SPECIFICATIONS. FOUNDATION MATERIAL, IF REQUIRED SHALL GONFORM TO
SECTION '9-03.17 OF THE STANDARD SPECIFICATIONS, CDF SHALL ‘BE USED FOR
TRENGCH BACKFILL. '

STANDARD DETALL
C8D=7 ¢

PIPELINE STREET CROSSING
. DETAIL

Lake Limerick Water System Plan - 2005 : _ ' 7




GROUND LINE

NOTES

1. Ecurse #88UC SAMPLING STATION OR APPROVED EQUAL, INSTALL AS
SHOWN IN DETAIL, AT LOCATION STAKED BY OUWNER. '

2, ALUMINUM HOUSING.

3.  ALUMNUM BASE.

4, )4° BRASS DRAIN PIPE.

O, WASHED 27 DRAIN ROCK. PLACE ASPHALTIC FELT OVER AND AROUND
DRAIN ROCK.

6. |I" BRASS SUPPLY PIPE.

7. 36" MNIMUM DEPTH OF BURY.

8. I BRASS ELBOLU.

9, I'XI2" BRASS PIPE NIPPLE.

10. CUurRBSTOP BALL VALVE, FORD B4l-64¢M

L 4" CTS cLass 200 HDPE priPE, NSF APPROVED.

12, CurBsTOP VALVE BOX, FORD EM2-30-47-18R OR APPROVED EGUAL.

13, J4° BRASS CORP S5TOP, FORD FBIOO-4 OR APPROVED EQUAL.

 STANDARD DETAIL
. sp-8.

'SAMPLE STATION
INSTALLATION - DETAIL

Lake Limeﬁ_ck Water S_ysfem Plan - 2005



252 VALVE MARKER n:;mE}\._T .

GALY BTEEL PPE CAP

~

, GALY. BTEEL
C:A;\’Im BYERL m\\ ~ RIBER AND GALV.

IBO* -BEND
STRAP PIPES TO&ETHEE—\a
T | BTAMLESS STEEL
STAHDARD HAKHOLE CASTING - ERY 114 | BCREEN b OPENING

WTH .2 RAIBED  LETTERS:
“HWATER" oN cOvER

LTI

I
—

——

CONCRETE VALVE VAILT,
BEE TO PROVIDE ACCESS TO. SERVICE,

VALVE AND TO WITHATAND TRAFRC =y
LOADD BMERE APBLICABLE

AT

WATER MAIN %“é‘e’hl‘é‘é‘%
BRASS CORPORATION mﬁ‘.{'}E a‘,'a'“;lﬁ
STOP WTH PACK JOINT BET VAT oM POURED

NOTES

‘1. SIZE SERVICE SADDLE. CORP STOP, ALL PIPE AND FITTINGS. AND GATE
VALVE TO ARR/VACUUM RELEASE VALVE MNLET.

2, SERVICE SADDLE SHALL HAVE DOUBLE STAINLESS STEEL STRAPS, FIP

' THREADS SIZED. FOR AIR/VAC RELEASE VALVE.

3. AIR/VACUUM RELEASE VALVE SHALL BE THAT SPECIFIED BY OWNER'S
ENGINEER £OR EACH INSTALLATION.

STANDARD DETAIL
AIR/VAC RELEASE VALVE
" INSTALLATION DETAIL

Lake Iimerick Water System Plan - 2005 : ' ' %



/ Hm-8riTen HDPE BCFRA-2 .
HETER BOX OR APPROVED. EQUAL
uAE Mm~STATER CBCIA24-R QrTeET rETER BOX

WIEP A4 LitAeiA TO ALLON FOR HOBE
D COVER OR APPROVED EQUAL, <R

36" MIN COVER

P8 x 2 CTS .
PACKJQIGT

m—

F CTS 200 BY
] OFE FIPE
DETERMINE LENGTH IN FIELD

2 |PS BRASS CORPORATION
BTOP WITH 2° GT8 PACK JONT

WATER HAIN

Foimzn FHRUBT,
BlLOCK, see SD-3

NOTES

1. VALvE BOX AND COVER SHALL BE pPErR SD-5.
2. LOCATE BLOW-OFF HYDRANT OUTSIDE OF ROADUWAY.
3. VALVE MAY BE WITHIN ROADWAY 1 NECEGSARY.

STANDARD DETAIL

SD-10 . -

2 INCH BLOW OFF
ASSEMBLY '

Lake Limerick Water System Plan - 2005 _ ]'_ /
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