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BULLERVILLE UTILITY DISTRICT
2004 — 2009 WATER SYSTEM PLAN

I. PURPOSE
The purposes of this Water System Plan are to:

1. Document the evaluation of the system.

2. Recommend the design of the initial system to comply with the Washington
Department of Health (WA DOH) guidelines.

3. Provide budget-level cost estimates for construction of the initial system.

This Plan includes the following:

(1) Standard specifications and construction details for the installation of
water mains.

(2) Cross Connection Control Program

(3) Water Conservation Plan and Water Shortage Response Plan

(4) Wellhead Protection Plan

(5) Water Quality Monitoring Plan (e.g., Coliform Monitoring Plan)

(6) Emergency Plan

(7) Six-year and twenty-year capital improvement programs

(8) Financial Viability Assessment

(9) Management Program Consistency Statement Checklist

The above noted operating programs and plans for this Water System Plan are also
incorporated into the Management and Operations Manual for the new system.

Accompanying the submittal of Water System Plan is a Project Report for the
construction of reservoirs, booster pump station, connection of wells and installation
of water mains to supply the customers supplied at the formation of the system.

1. BACKGROUND

The water system is owned by the Bullerville Utility District (D.O.H. ID #13344P).
The system is located in Skagit County on Highway 20 between the communities of
Marblemount and Rockport, Washington.

The Skagit County Board of Commissioners approved the formation of the Bullerville
Sewer District on April 8, 1977. On December 17, 2001 the County approved a grant
from the Rural Distressed County sales tax of $360,000 for improvement to the
Bullerville water system. On November 5, 2002 voters approved formation of the
District and elected officers. The name was officially changed from Bullerville Sewer
District to Bullerville Utility District on December 9, 2002.

Bratton {4/22/04}



BULLERVILLE UTILITY DISTRICT WATER SYSTEM PLAN

The following are names, addresses and telephone numbers of the Commissioners:

Don Clark (360) 873-4077
58468 Clark Cabins Road
Rockport, WA 98283

Robert Brooks
58468 Clark Cabins Road
Rockport, WA 98283

Madrene Clark
58439 Hwy. 20
Rockport, WA 98283

The operation of the new system will be delegated to a contract operator. The
following WA DOH certified operator that will take charge of the new system on
startup:

Kelly Wynn (360) 466-4443
Water/Wastewater Services

14263 Calhoun Road

Mt. Vernon, WA 98273

The District existing sources of supply consisted of three shallow wells, 1 primary and
two backup sources. All wells are completed in a gravel aquifer to a depth between 30
and 40 feet. The static water depth is approximately 25 feet.

The primary source (Well No. 1) pumps at a rate of 17 gpm. Well Nos. 2 and 3 pump
at rates of 11 and 10 gpm, respectively.

The shallow wells are subject to groundwater under the influence of surface water
(GWI).

The wells are located within the resort area. Sanitary sewers (collections line to the
large on site septic system) are within the 100-foot requisite sanitary control area of
Well Nos. 1 and 2. Well No. 3, located within 100 feet of S.R. 20 and 800 feet of the
Skagit River, is subject to flooding.

The District had the following three options for supply water:

= Purchase water through an intertie or amalgamate with a public water system
with adequate facilities, Marblemount, WA.

* Provide water treatment for the present shallow wells.

* Drill new wells deeper into the aquifer and at a site with the requisite sanitary
control radius.
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The distance to Marblemount made this option for supply impractical.

To utilize the three existing wells, water treatment for GWI is recommended. The
rough cost estimate for treating 38 gpm was $216,000.

The capacity of the existing wells is less than the production needed for the proposed
growth within the District’s service area. Therefore, the proposed new wells would be
required to provide additional capacity. The added cost of water treatment is beyond
the resources of the District and would jeopardize the completion of the project to
mitigate the public health risks identified with the existing system.

The drilling of two replacement wells was necessary to avoid the unacceptable
treatment cost.

No water storage is provided. The present wells discharge into the distribution system.
One 50 gallon and three 80 gallon bladder tanks are provided for the operation of the
wells.

The present distribution system consists of 2-inch PVC pipe, and 1 Y-inch and %-inch
polyethylene pipe.

For fire protection, both storage, booster pumps and new distribution system was
needed.

The population currently supplied is primarily transient, non-community. The
customers consists of:

34 cabins/lodge rooms

7 permanent single-family residential units (ERUs)
56 mobile home and recreational vehicle units/sites
2 campgrounds

1 restaurant and store

1 laundromat

The year-round population is greater than 25 persons. The summer population is
assessed as 75 ERUs. The ultimate population is assessed as 381 ERUs."

III. DESCRIPTION OF SYSTEM

The general configuration of the new water system is shown in the drawings in the
appendices to this Plan. Since the old wells and distribution system will be abandoned
or utilized as part of customer plumbing systems, no further description beyond the
above background information is provided in this plan.

' Current and future demand estimate from letter by Economic and Engineering Services, Inc.,
dated February 14, 2003 (copy in Appendix A).
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BULLERVILLE UTILITY DISTRICT WATER SYSTEM PLAN

For the purposes of discussion, the facilities have been grouped into areas of supply;
water quality and treatment; storage, pumping and pressure reduction; and
distribution.

Sources of Supply

The two new wells in the water system are located on the District owned parcel
containing the reservoirs and booster pump house.

Mr. Don Clark, owner of Clarks Cabins River Resort assigned to the District a portion
of Water Right Claim Number 158491. An Application for Change/Transfer was
submitted to the WA Department of Ecology. The application requests a change:

* In the purpose of use from domestic and commercial to municipal.

* In the point of withdrawal from Section 23 to Section 14.

* In the place of use from Clarks Skagit River Resort to the area served by
Bullerville Utility District.

The application requests 160 gpm and 260 acre-feet per year.

The 100-foot radius sanitary control areas for the wells lie within the property owned
by the District.

The District has signed Declarations of Covenants for the well sites.
The following information is provided in the appendices to this Plan for both wells:

Driller's reports

Water right claim and change application

Well site approvals

Well logs

Well pump curve (same of both wells)

Well pumping test and hydrogeologist reports

Sanitary zone declaration of covenants

Wellhead protection plan

WA DOH “Ground Water Susceptibility Assessment Survey”
Water right self-assessment

Water Quality and Treatment
Table 1 shows the results of the inorganic compound analysis for both wells.

The water quality analyses results for production from the new wells are included in
the appendices. All water quality parameters comply with WA DOH guidelines with
the exception of manganese. Although both wells are developed in the same aquifer,
one well has a level of manganese above the maximum contaminant level (MCL).
Manganese is an aesthetic concern only and is classified as a secondary, non-health
related contaminant.
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Since the production from one well will meet the short-term needs of the District, the
well with a manganese level below the MCL will be used as the lead source. The
second well will be used as a standby (emergency) source.

TABLE -1
WATER QUALITY SUMMARY - INORGANIC CHEMICALS

PARAMETER UNITS MCL Well Well

No. 1 No. 2

{2004) (2004)
Arsenic (1) Mg/L 0.05 0.005 ND
Barium (1) Mg/L 2.0 ND ND
Cadmium (1) Mg/L 0.005 ND ND
Chromium (1) Mg/L 0.1 ND ND
Mercury (1) Mg/L 0.002 ND ND
Selenium (1) Mg/L 0.05 ND ND
Beryllium (1) Mg/L 0.004 ND ND
Nickel {1) Mg/L 0.01 ND ND
Antimony (1) Mg/L 0.006 ND ND
Thallium (1) Mg/L 0.002 ND ND
Cyanide (1) Mg/L 0.2 ND ND
Fluoride (1) Mg/L 4.0 ND ND
Nitrite (1) Mg/L 1.0 ND ND
Nitrate (1) Mg/L 10.0 ND ND
Total Nitrate/Nitrite (1) Mg/L 10.0 ND ND
Iron (2) Mg/L 0.3 ND 0.125
Manganese (2) Mg/L 0.05 0.014 0.225
Silver (2) Mg/L 0.05 ND ND
Zing (2) Mg/L 5.0 ND ND
Chloride {2) Mg/L 250 ND ND
Sulfate (2) Mg/L 250 ND ND
Turbidity (3) NTU 1.0 0.38 0.93
Sodium (3) Mg/L 2.0 2.0
Hardness (3) Mg/L 49.1 47.6
Electrical Conductivity (3) uS/cm 700 97 103
Color (3) Color Units 15 ND 7
Total Dissolved Solids (3) Mpg/L 500 NR NR
Lead (4) Mg/L 0.015 ND ND
Copper (4) Mg/L 1.3 ND ND

1) EPA Regulated — Primary
(2) EPA Regulated — Secondary

MCL - Maximum Contamination Level
ND - Not Detected |

(3)
(4)
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BULLERVILLE UTILITY DISTRICT WATER SYSTEM PLAN

No water treatment is provided. Hypochlorination may be provided as a precautionary
measure with solution injection in the reservoir inlet line from the wells. For this
purpose the installation of a hypochlorinator is included in the accompanying project
report. After completion of the construction of the new facilities, water quality will be
monitored to determine the need for chlorination.

Although one of the two wells shows a level of manganese above the MCL, treatment
for manganese is not planned at this time. With operation of the new well(s) the level
of manganese may change. Treatment for manganese removal will be considered if
aesthetic complaints from the primarily transient service area population become a
concern.

Manganese is classified as a secondary, non-health related contaminant that will
mainly affect the aesthetic quality of the water (black water complaints). However,
manganese will cause a chlorine demand (when chlorination is provide).

The well with manganese at a level below the MCL will be used as the primary source,
with the second well as a standby or lag source. Treatment, if desired, will not be
needed until expansion of the service area population occurs.

The appendices includes the following:

= Water quality monitoring schedule

* Coliform monitoring program

* DDBP monitoring program (for future chlorination)
* Copper and lead monitoring program

Storage, Pumping and Pressure Reduction Facilities

Water storage will be provided in two 79,400-gallon, 26-foot diameter by 20-foot high
Mt. Baker Silo concrete reservoirs.

The reservoir will be equipped with the requisite isolating valves, sealed hatch, and
screened air vents, etc.

The entire distribution system will be supplied from booster pumps. The initial set of
four booster pumps will supply both domestic demand and 500 gpm fire flow.

An emergency generator will be provided to supply emergency power to operate one
7.5 hp booster pump plus building load. During a power outage, the booster pumps
shall not be operated to provide fire flow to the system. Fire flow will be provided
during power outage by the local fire district use of tanker trucks. Future expansion of
facilities requiring fire flow greater than 500 gpm will require improvement to the
booster pumps and emergency generator.

Further details on the proposed facilities are provided in the Project Report
“Reservoirs, Booster Pump Station and Connection of Wells”, accompanying this Plan.
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Distribution System

The proposed distribution system is shown in the accompanying Water Distribution
System Comprehensive Map.

The new distribution mains will be installed mostly in easements parallel to the
County road rights-of-way. One crossing of State Highway 20 is planned. A copy of
the WA DOT crossing permit is included in the appendices.

The distribution mains area sized to provide 500 gpm fire flow to residential areas and
[future] 1,000 gpm fire flow for a future resort complex.

The District will install water meters on the services to each customer (parcel of
property). Each customer desiring water meters to individual dwelling units (e.g.,
cabins or rental homes) shall be responsible for the installation of private meters. The
District will not read private meters for the customer’s distribution of costs to
individual renters.

The proposed distribution system will consist of the following inventory:

TABLE - 2
DISTRIBUTION SYSTEM INVENTORY
C9%00 PVC Ductile Iron Yard
Distribution Mains Piping
8-inch 850 140
6-inch 825 0
4-inch 900 1490
< 4-inch 0 0
Sub-total 2,575 280
Fire hydrants: 5
Isolating gate valves: 12 (includes hydrant valves)
Blow-off assemblies: 2
Ailr release valves: 0
Services: 5 (all commercial)
Backflow Assemblies 0

IV. PLANNING

Present and Future Service Area

The present service area is shown in Figure 1 and on the accompanying Comprehensive
Map - Service Area. The Comprehensive Map also shows the area for possible

expansion of the service area. The design of the system is based on the future supply
of the expanded service area.
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As shown in Figure 2, the service area is essentially flat. The new wells, reservoirs
and booster pump house are located at the highest elevation in the service area.

Service Area Agreement

The signed service area agreement (present service area) is included in the appendices
to this Plan.

County Franchise

The Skagit County Franchise Agreement required for the portion of the water
distribution system on County road rights-of-way is included in the appendices.

System Interties

An emergency or wholesale supply intertie to an adjoining system is not planned.

Water Supply and Demand Forecast

A history of annual water use is not available. Source meters were not installed on the
existing wells.

The water demand in the current service area was described in Section II, Background.

The letter report by Economic and Engineering Services, Inc. (EES), dated February
14, 2003 (copy in Appendix A) provides the estimate of water demand for the possible
future service area. The future number of ERUs estimated in the EES report is 381.

For design of the distribution system and booster pumping facility the forecast of
future demand assumed a MDD of 800 gallons per day (gpd) per equivalent single-
family residences (ERU). For the design of the reservoirs and sources of supply, the
design assumes that the long-term conservation goals for the MDD of 600 gpd/ERU.

The County designated land use within the service area is shown in Figure 3 and in the
Comprehensive Map — Initial Facilities.

A copy of the Consistency Statement Checklist signed by Skagit County is included in
Appendix A.

Water Conservation & Water Shortage Response Plan
The District has adopted with this Plan a water conservation program and water
shortage response plan. Copies of these plans are included in the appendices. The

water conservation plan includes the requisite WA DOH "Water Use Data Collection
Requirements Checklist" and "Demand Forecast Requirements Checklist".
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The water conservation plan will primarily consist of public education and an
inclining water rate structure or surcharge to promote water conservation.

The short-term water conservation goal for the maximum day demand (MDD) is 700
gpd/ERU. The long-term (20-year) goal is 600 gpd/ERU.

The short-term and long-term goals for the average day demand (ADD) are 300
gpd/ERU and 250 gpd/ERU, respectively. These goals will provide an estimated short-
term and long-term savings in water use of 12 and 25 percent, respectively.

Emergency Plan
An emergency plan is included in the appendices.
System Vulnerability

The most vulnerable system component is the failure of a well. The two wells provides
system redundancy, either well may be removed from service for maintenance or
replacement.

The wellhead protection plan addresses the potential contamination of a source of
supply. There is enough distance between the two wells to ensure that a local source
of contamination will not impact both wells within a short time period. There is
adequate undeveloped land in the area to secure a replacement well site.

The second most vulnerable component of the system that could have a major impact
on customer service is a water main break. Since the system is new, the most likely
cause of a break is damage by a contractor working near a water main. The distribution
system is looped and provided with isolating valves to allow a section of main to be
removed from service with a minimum disruption of service to the customers. The
District emergency plan includes the storage of material to facilitate the quick repair
of any break.

Service Policies

A copy of the service policies for adoption by the District is included in Appendix T.
The service policies include conditions for service and extension of the system.
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V. DESIGN CRITERIA

The major design requirements of the Washington Department of Health (WA DOH are
summarized by the following criteria:

Distribution

1) The system shall provide a minimum of 30 psi (preferably higher) operating
pressure to all customers during peak hour demand (PHD) conditions, with the
equalizing component of storage depleted. The calculation of PHD shall be
based on WA DOH guidelines.

2) The system shall provide more than 20 psi residual pressure at all operating fire
hydrants during maximum day demand (MDD) plus fire flow conditions. The
calculation of MDD shall be based on WA DOH guidelines.

3) The system shall provide more than 20 psi operating pressure to all customers
during MDD plus fire flow conditions.

4) All new or expanding water systems shall provide fire hydrants in residential
areas at a maximum spacing of 900 ft., or maximum hose lay of 500 ft.,
whichever is the lesser, and shall provide a basic fire flow from any one
hydrant of 500 gpm.

5) For new or expanding systems, the minimum water main size shall be 6-inch,
except into cul-de-sacs or other locations where further expansion is very
improbable, where lines shall not be less than 2-inch.

6) The system shall be equipped with adequate isolating valves, air release valves,
blow-off assemblies, etc., for proper system operation and maintenance.

7) An individual service booster pump is allowed as an interim measure (less than
six years) where distribution system pressure is deficient.

Supply
8) The minimum production capacity shall equal the maximum day demand (MDD).

9) Where the County Coordinated Water System Plan recommends the
establishment of a water conservation program, the purveyor’s conservation
program should follow the latest edition of "Water Conservation Planning
Handbook for Public Water Systems", and "Guidelines and Requirements for
Public Water Systems Regarding Water Use Reporting, Demand Forecasting
Methodology, and Conservation Programs".

Bratton {4/22/2004}
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. 10)A Step-Drawdown Test and a 24-hour Constant-Rate Test conforming to WA
DOH guidelines shall be made to support the source's ability to reliably provide
a safe yield. Low water demand sources in high production aquifers may
continue the Step-Drawdown Test to stabilization, and forego the subsequent 24
hour Constant-Rate Test.

Storage

11)The minimum standby (i.e., emergency) storage shall be equal to the maximum
day demand (MDD).

Where multiple sources of supply are available, the standby storage may be
reduced by the existing pumping capacity of the wells, assuming the highest
capacity well is out of service. A minimum standby storage of 200 gpd/ERU,
should be provided regardless of the number of, and/or excess capacity of, the
sources available.

12)The minimum equalizing storage shall be provided based on the formula: 150
min. x (PHD-Q), where "Q' is the sum of the capacities of the active sources of

supply.
13)The minimum fire protection storage for single-family residences shall be based
on a fire flow of 500 gpm for 30 minutes (15,000 gallons). Standby storage
. may be used for fire protection storage.
Pressurization of System

14)The operating cycle of any booster pump shall not exceed 6 cycles per hour.

15)The booster pumps shall have capacity to supply peak hour demand (PHD), with
the highest capacity pump out of service.

16)The booster pumps shall have capacity to supply fire flow plus maximum day
demand (MDD), with the highest capacity pump out of service.

17)Hydropneumatic tanks shall be ASME approved (labeled) and equipped with a
ASME relief valve. Small (up to 120 gallons), non-approved ASME tanks may
be used if equipped with a ASME relief valve.

18)Hydropneumatic tanks shall be sized in accordance with WA DOH guidelines.

Treatment for Manganese & Iron

19)All iron and manganese facilities must be pilot plant tested at the site (or full
scale tested after installation).

20)The maximum filter unit application rate and minimum backwash application
. rate shall be 5 gpm/sq.ft. and 12 gpm/sq.ft.

Bratton {4/22/2004}
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21)Documentation must be provided that the method of waste disposal [backwash]
is acceptable to the WA Department of Ecology.

22)All treatment media must have NSF approval.
Chlorination

23)A WA DOH Hypochlorination Facilities for Small Systems submittal checklist
shall be submitted where chlorination is provided.

Equalizing storage is defined as the volume of storage needed to supplement supply of
consumers when the peak hourly demand exceeds the total source pumping capacity.
Standby storage is defined as the volume of stored water available for use during a
loss of source capacity, power or similar short-term emergency.

A reduction in the requirement for production capacity and standby storage may be
requested if adequate water use data is available to demonstrate that the actual average
per customer maximum day demand is lower than that specified in the WA DOH
Design Guidelines, and that conservation measures can be relied upon to limit new
customers to this average water usage. Daily source meter data collected over a two-
year period is usually adequate, provided the summer months are typical of warm
weather patterns.

The provision of standby storage is a recommendation (not a requirement) of the
Design Guidelines. The amount of standby storage may be reduced below the
recommended level in the Design Guidelines if "community expectations are amenable
to a lesser standby storage capacity”.

The above criteria are adopted in the District service policies for the design of future
improvements to the system.

Bratton {4/22/2004}
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VI. SYSTEM EVALUATION

The basic system evaluation was provided in the Section III, Description of System.
Calculations to support the evaluation are provided in the appendices.

The major points in the system evaluation are summarized below:

Sources of Supply

The requested water right rate of withdrawal and annual withdrawal are adequate for
the anticipated number of customers in the service area. With conservation, the water
rights are adequate for the identified potential future service area.

Well production capacity exceeds the requested water rights (see hydrogeologist’s
report in appendices).

The initial well production will be less than the requested water rights. The
production will be adequate from one of the two wells for the present service
population.

To meet future growth, larger capacity well pumps may be installed to supply the
requested water right rate of withdrawal.

Water Quality and Treatment

No water treatment is necessary for the lead well. If the community desires, in the
future for use of the standby well, water treatment to remove manganese may be
provided. A project report will need to be submitted to and approved by WA DOH for
the addition of water treatment equipment.

Storage, Pumping and Pressure Reduction

With water conservation, the proposed twin reservoirs will be adequate to provide
domestic demand and up to 1,000 gpm fire flow for 60 minutes.

If the future resort complex requires increased fire storage, a third reservoir will be
needed. The District owned parcel has adequate space for a third reservoir.

The booster pump station is designed to provide domestic demand plus 500 gpm fire
flow. The station is designed for the future addition of pumps to supply for increased
fire flow.

An emergency generator is provided for operation of one pump to meet domestic
demand. The generator will be equipped with an automatic transfer switch.

Bratton {4/22/2004}
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Distribution

The distribution system has capacity to supply domestic demand at a minimum of 45
psi. The highest pressure in the system will be 75 psi.

The minimum distribution main size is 6-inch. An 8-inch distribution main is provided
from the booster pump station to Highway 20 for future expansion of the service area

and to provide 1,000 gpm fire flow.

Copies of network analyses of the system under various operating assumptions are
included under the "Calculations" section of this Plan.

VII. RECOMMENDED IMPROVEMENTS

Since the grant from the Rural Distressed County sales tax of $360,000 includes all of
the initial facilities, no additional improvements are recommended in this plan.

Any future improvements to the system to supply an extension of the service area will
require submission of a revision to this Plan.

VIII. CAPITAL FACILITIES PLAN

Details of the budget level cost estimates are provided in the appendices.

The following capital improvement budget is provided for the installation of the initial
system. No additional work is anticipated within the next 6 years.

Item Description Budget Schedule

A Construct two 79,400 gallons $ 111,470 2004
IESEIVOIrs.

B Construct pump station at 81,108 2004
reservoir site.

C Install emergency generator $20,036 2004

D Drill and equip two wells $44,758 2004

E Install new distribution system, $100,874 2004
6 & 8” PVC pipe

Total budget is $358,246.

The above assumes that the cost of customer meters will be assessed to each customer.

Bratton {4/22/2004}
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IX. FINANCES

A financial viability assessment, developed in accordance with the Washington
Department of Health Financial Viability Manual, March 1995, is provided in the
appendices.

The grant from the Rural Distressed County sales tax covers the cost of the initial
facilities. The funding for the operation of the water system will be obtained from the
water rates and charges established by the Purveyor, copy included in the appendices.

X. OPERATION AND MAINTENANCE

Details on the routine maintenance of hydrants, valves, reservoirs, etc., are included in
the Management and Operations Manual accompanying this Plan.

Details on the following operation programs and plans are included in appendices and
in the M. & O. Manual.

= Cross Connection Control Program
= Water Conservation Plan

®* Water Shortage response Plan

* Wellhead Protection Program

=  Coliform Monitoring Plan

* Lead and Copper Monitoring Plan
* Emergency Plan

A safety program has not been developed. The contract operator shall be responsible
for the safety of his employees.

The operating policies are included in the appendices.

XI. STANDARD SPECIFICATIONS - WATER MAIN

For any future extension or replacement of water mains, the appendices include
standard specifications and construction plans for water mains 2 to 12-inch in
diameter.

Bratton {4/22/2004}
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BULLERVILLE UTILITY DISTRICT

CALCULATIONS

ALLOWABLE NUMBER OF CONNECTIONS (ERUs)

Summary of System Information:

Water rights:
Well field 160

gpm (Qi)

260 acre-feet/year (Qa)

Note:  Assumed permit issued for change from Water Right Claim
Number 158491 for 3,000 gpm and 4,839 acre-feet per year.

Well Production:

Well No. 1 55
Well No. 2 55
110
Storage:
Reservoir No. 1 79.400

Reservoir No. 2 79,400

- 158,800

Treatment plant capacity:
Treatment backwash:

Current service area:
Proposed future Service area:

Recorded MDD with conservation:
MDD without conservation:

MDD short-term goal

MDD long-term goal (20-years)

ADD short-term goal
ADD long-term goal (20-years)

Calculated number of allowable ERUs:

gpm
gpm
gpm

gallons
gailons
gallons

0
na

75
380

none
800
700
600

300
250

Initial pumping rate, 7.5 hp pumps
Each well has capacity to supply
160 gpm (Hydrogeologist's report)

Mt. Baker 26-ft dia x 20-ft high
Mt. Baker 26-ft dia x 20-ft high

gpm Treatment not provided
gpd

ERUs
ERUs

gpd/ERU
gpd/ERU  Assumed without recorded MDD
gpd/ERU
gpd/ERU

gpd/ERU
gpd/ERU

The following is a summary of the calculated number of equivalent number of single family
residential connections (ERUs) that the system may supply, based on various design criteria.

Water Rights:

288 ERUs Based on new permit Qi and no water conservation.

329 ERUs Based on new permit Qi and short-term water conservation goal.
384 ERUs Based on new permit Qi and long-term water conservation goal.

Bratton {3/16/04}



BULLERVILLE UTILITY DISTRICT CALCULATIONS

. Allowable number of ERUs (continued)
Water Rights (continued):
774 ERUs Based on new permit Qa and short-term water conservation goal.

Well Production:

99 ERUs Assuming single well operating with initial 7.5 hp pumps and no water conservation.
198 ERUs Assuming both wells operating with initial 7.5 hp pumps and no water conservation.
384 ERUs Assuming both wells being equipped with new purnps 1o supply 80 gpm each and

operating together or 160 each and altemating, and long-lerm water conservation goal.

Waler Treaiment:
na Treatment not provided
Water Storage:
99 ERUs Assuming single Mt. Baker Silo 79,400 gallon reservoir, initial well
pumping capacity, with credit towards standby storage for two wells
. no water conservation (MDD based on 800 gpd/ERU)
Note: well production is the limiting factor

158 ERUs Assuming twin Mt. Baker Silo 79,400 gallon reservoir, initial well
pumping capacity, with credit towards standby storage for two wells
no water conservation (MDD based on 800 gpd/ERU)

Note: well production is the limiting factor

290 ERUs Assuming twin Mt. Baker Silo 79,400 gallon reservoir, increase well
pumping capacity to 160 gpm, one well operating for MDD, credit for second well
no waier conservalion (MDD based on 800 gpd/ERU)

385 ERUs Assuming twin Mt. Baker Silo 79,400 gallon reservoir, increase well pumping
capacity to 160 gpm (water right), lead well altermating, credit for second well
and water conservation to reduce MDD to meet long-term goal
Note: well production at water right is the limiting factor

The twin reservoirs provide adequate standby storage for 500 gpm fire flow for 30
minutes for residential fires, or 1,000 gpm fire flow for 60 minutes for commercial

fires. Should the future resort complex require additional fire storage (e.g., 1,000 gpm
for two hours) a third reservoir will be needed.

Bratton {3/16/04}



BULLERVILLE UTILITY DISTRICT

CALCULATIONS

[a] RESERVOIR SIZING

Allowable number of ERUs, based on two wells, credit towards standby storage for second well,
initial well pump (55 gpm each), no water conservation (800 gpd/ERU) and
WA DOH August 2001 "Water System Design Guidelines”.

Number of service connections (ERUSs):
Number of wells:

Well production:

Peak Hour Demand (PHD):

Maximum Day Demand (MDD) based on
Required minimum continuous well production

Minimum standby storage based on MDD
800 gal/connection [D.O.H.]

Credit for multiple well source
55 gpm (credil for one weil)

Equalizing slorage: whenever source pumping
capacity cannot meet peak demands [D.O.H.]

E.S. = (PHD-Q){150)
Q = source production in gpm

Added for fire storage (500 gpm for 30 minutes)
for single-family residential homes

Limited by production 198

110

319

800 gpd/ERU 158,400

110

158,400

less 79,200

{Included as part of standby storage)

Add min. standby storage based on

Total required storage .................

Allowance for filter backwash (future) ..........c. o vi i ciieien e

Allowance for operating and dead storage (1 fi)

Recommended storage:

Two Mt. Baker Silo concrete tank,
26 foot diameter

Bratton {3/16/04}

20 foot high

31,350

200 gpd/ERU 0
verrernereeens [14243] 110,550
add 0
.................... add 7,940

gpm

gpm
galfday
gpm (avg)
gal

gal

gal

gal

gal

gal
gal
gal

nominal 158,800

gal



BULLERVILLE UTILITY DISTRICT

CALCULATIONS

[b] RESERVOIR SIZING

Allowable number of ERUs, based on two wells, credit towards standby storage for second well,
well production increased to 160 gpm each, no water conservation (800 gpd/ERU) and
WA DOH August 2001 "Water System Design Guidelines”.

Number of service connections (ERUs):
Number of wells;

Well production:

Peak Hour Demand (PHD):

Maximum Day Demand (MDD) based on
Required minimum continuous well production

Minimum standby storage based on MDD
800 gal/connection [D.O.H]

Credit for multiple well source
160 gpm

Equalizing storage: whenever source pumping
capacity cannot meet peak demands [D.O.H.]

E.S. = (PHD-Q){150)
Q = source production in gpm

Added for fire storage (500 gpm for 30 minutes)

for single-family residential homes

Limited by production 290

2

160

401

800 gpd/ERU 232,000

161

232,000

less 230,400

(Included as part of standby storage)

Add min. standby storage based on

36,117

13,400

gpm
gpm

gal/day
gpm (avg)

gal

gal

gal

gal

gal

gal
gal

gal

200 gpd/ERU 43,000
Total required StOrage ... e e [14243] 94,117
Allowance for filter backwash (future) ................................... add 0
Allowance for operating and dead storage (1 ft) ........................ add 7,940
TOTAL

Recommended storage:

One Mt. Baker Silo concrete tank, nominal 158,800

26 foot diameter 20 foot high

Bratton {3/16/04}
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BULLERVILLE UTILITY DISTRICT

CALCULATIONS

[c) RESERVOIR SIZING

Allowable number of ERUs, based on two wells, credit towards standby storage for second well,
well production increased to 160 gpm each, water conservation to meet MDD long-term goal, and
WA DOH August 2001 "Water System Design Guidelines™.

Number of service connections (ERUs); 385
Number of wells: 2
Well production: 160 gpm
Peak Hour Demand (PHD): 368 gpm
Maximum Day Demand (MDD) based on 600 gpd/ERU 231,000 gal/day
Regquired minimum continuous well production 160 gpm {avg)
Minimum standby storage based on MDD 231,000 gal
600 gal/connection [D.O.H.]
Credit for multiple well source less 230,400 gal
160 gpm

Equalizing storage: whenever source pumping 31,263  gal
capacity cannot meei peak demands [D.O.H.]

E.S. = (PHD-Q)(150)

Q = source production in gpm
Added for fire storage (500 gpm for 30 minutes) 14,400 gal
for singie-family residential homes
(Inciuded as part of standby storage)

Add min. standby siorage based on 200 gpd/ERV 62,000 gal*
Total required StOrage ...........cccoiriiiiiniiriie e e eeeeeee e veens [14243] 108,263 gal
Allowance for filter backwash (future) ................................... add 0 gal
Allowance for operating and dead storage (1ft) ........................ add 7.940 gal

TOTAL

* Standby storage provides for 1,000 gpm fire flow for 60 minutes, 60,000

gallons,
Should the County require greater storage for the future resort complex, a third reservoir is needed.

Recommended storage:

One Mt. Baker Silo concrete tank,
26 foot diameter

nominal 158,800 gal

20 foot high

Braiton {3/16/04}



BULLERVILLE UTILITY DISTRICT

CALCULATIONS

PEAK HOUR DEMAND (PHD) AND MAXIMUM DAY DEMAND (MDD) ESTIMATES
For design of the distribution system, no water conservation is assumed for calculation of PHD.

800
75
aso
136
42
467
211

gpd/ERU
ERUs
ERUs
gpm

gpm

gpm

gpm

Assumed Maximum Day Demand (MDD}

Current number of equivalent single-family connections (ERUS)

Estimated future ERUs

Current Peak Hour Demand (PHD)

Current Maximum Day Demand (MDD)
Estimated future PHD
Estimated future MDD

Formula for calculations:

PHD (MDD/1440)* (C*N+F)+18
Avg. MDD = MDD*N/1440
Range of ERUs (N} C F C F
15 to 50 3.0 0 0.0 0
51 to 100 2.5 25 2.5 25
101 to 250 2.0 75 2.0 0
251 to 500 1.8 125 1.8 0
> 500 1.6 225 0.0 0
for calc. 2.5 25

PISTRIBUTION OF PEAK HOUR DEMAND:

NOTE:

Initial System

Future System

Node Customers PHD Customers FHD
Number ERUs {gpm) ERUs (gpm)
1l 4] o 0] o
2 4] 0 0 0
3 o 0 0 0
4 10 18 10 12
5 40 73 40 49
6 5 9 5 6
7 0 0 0 4]
8 6 11 6 7
9 8 14 8 10
10 6 11 6 7
11 0 0 0 0
12 0 0 75 92
13 0 0 100 123
14 0 0 50 61
15 0 o 20 25
16 0 o 20 25
17 0 0 40 50
Total 75 136 380 467

31% of PHD say 30%

45% of PHD say 50%

Estimate of current and future demand (as ERUs) obtained from
report prepared by Engineering & Economic Services dated

14-Feb-03

Bratton {3/5/03}



BULLEVILLE UTILITY DISTRICT

CALCULATIONS

[a] BOOSTER PUMP SIZING - PHD ASSUMING 75 ERUs (INITIAL SYSTEM)
Peak Flour Demand based on 800 gpd/ERU (no water conservation).

1) Required capacity for one pump

2) Required pump head, static conditions
Highest customer elevation (assumed 100 ft at pumps) 120 ft

Required service pressure: 32 psi 74 ft
Minus booster elevation: -100 ft
Minus water level in reservoir (pump “on'): -19 ft
Plus equalizing storage allowance: 2 ft

3) Required additional head, for flow conditions

Pressure loss in pump assembly: 5 ft
[Allowance for check & gate valves]
Distribution system pressure losses 0.7 ft
length 1850 feet Tc highest
diameter 8 inch customer
H-W coef. 140 PVC or DI
Allowance for backflow preventer for service 4] ft

isolation (RPBA, 14 pgi) plus meter loss (4 psi)

4) Contingency allowance

Head required at

54 psi @ pump

Required head at shut off for standard operating pressure range of
hydropneumatic tank.

5) Required pump head, static conditions

Highest customer elevation: 120 ft
Required service pressure: 32 psi 74 ft
Minus booster elevation: -100 ft
Minus water level in reservoir (pump “on'): -19 ft
Plus equalizing storage allowance: 2 ft

6) Pressure range of hydrcpneumatic tank
Pump “off' pressure minus 20 psi 46 ft
pump “on' pressure

7) Allowance for positive pump shut off 10 ft
Shutocff head 0 gpm :

Required motor or 171 ft
hp = (Q x H)/(3960 x eff.) = 6.2 hp @ 70% efficiency

Suggested pump:

Flint & Walling Ser. €22000 Flow 136 gpm 0 gpm
2-stage, 7.5 hp 3-phase Head 138 ft 210 ft

Bratton {5/6/03}

psi @ pump
For hydropneumatic tank, say 74 psi @ pump



BULLEVILLE UTILITY DISTRICT CALCULATIONS

[b] BOOSTER PUMP SIZING - MDD FOR 75 ERUs PLUS 500 GPM FIRE FLOW
. PHD/MDD based on 800 gpd/ERU (no water conservation).

1) Required capacity for one pump [42 + 500)/4

2) Required pump head, static conditions
Highest customer elevation (assumed 100 ft at pumps) 120 ft

Required service pressure: 20 psi 46 ft
Minus booster elevation: -100 ft
Minus water level in reservoir (pump ~“on'}: -10 ft
Plus equalizing storage allowance: &) ft

3) Required additional head, for flow conditions

Pressure lcsas in pump assembly: 5 ft
[Allowance for check & gate valves])
Distribution system pressure losses 0.7 ft
length 1850 feet To highest
diameter B inch customer
H-W coef. 140 PVC or DI
Allowance for backflow preventer for service 41 ft

isolation (RPBA, 14 psi) plus meter loss (4 psi)

4) Contingency allowance
Head required each pump at

. 7. 45 psi @ pump

hp = (Q x H)/ (3960 x eff.) = 5.1 hp @ 70% efficiency

Suggested pumps:

Flint & Walling Ser. C22000 Flow 0 gpm 0 gpm
2-stage, 7.5 hp 3-phase Head 138 ft 210 ft
or PACO Model 1250-5 7.5 hp Flow 135 gpm 0 gpm
Head 140 ft 180 ft
NOTES:

PACO 7.5 hp pump available in single phase
PACO 7.5 hp pump curve for computer analyis

flow 0 120 170
head 180 155 120

Bratton {5/6/03}
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BULLERVILLE UTILITY DISTRICT

CALCULATIONS

NETWORK ANALYSIS - COMPUTER PROGRAM DATA
Initial Input - Upgraded System

Program Input Codes:

0 1 0.001 0
2 1 5 1 1 1 1
17 17
Pipe Data:
Pipe Betweesn Length  Diameter H-W
No. Nodes (feet) (inches)  Coeff.
1 1 2 50 8 140
2 2 K] 20 25 100
3 3 4 110 8 140
4 4 5 380 8 140
5 5 6 360 8 140
6 5 7 340 6 140
7 7 8 250 6 140
8 9 7 285 6 140
9 9 10 250 6 140
10 4 9 370 6 140
11 6 11 100 8 140
12 11 12 1000 6 140
13 11 13 1500 8 140
14 11 14 2600 8 140
15 14 15 600 8 140
16 15 16 3400 8 140
17 16 17 1000 8 140
Node Data:
Node Demand Elevation Notes:
No. {gpm) (feet)
1 0 100 Reservoir
2 0 100
3 0 100
4 18 100
5 73 100
6 9 100
7 0 100
8 11 100
9 14 100
10 11 120
11 0 100
12 0 100
13 0 100
14 0 100
15 0 100
16 0 100
17 0 100

Bratton {4/20/04}



BULLERVILLE UTILITY DISTRICT

CALCULATIONS

1 1 0

. Program Input Codes:
3

Source Pump Data:

1 1 1
0 500
19 19
2 1
0 120
180 155

Bratton {4/20/04}

1000
19

170
120

Reservoir

Node No.; No. of Pumps; Division of initial flow
Flow (gpm)

Head (feet), height of water in reservoir

Booster pump

Node No.; No. of Pumps

Flow {(gpm) 7.5 hp PACO
Head (feet) model 1270-7
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BULLERVILLE UTILITY DISTRICT

CALCULATIONS

NETWORK ANALYSIS - COMPUTER PROGRAM OUTPUT

[a] PEAK HOUR DEMAND FOR 75 ERUs (initial system)

Source Reservoirs:

Node No. of Elev. of Pumps Flows and Related Heads
No. Pumps Pumps (height of water in reservoir)
0 500 1000
1 1 100 19 19 19

Booster Pumps:

Reservoirs full

Pipe No. of Pumps Flows and Related Heads
No. Pumps {pump curve)
0 120 170 7.5 hp PACO
1 1 180 155 120 model 1270-7
Pressure Reducing Valves:
PRV Pipe Ref. Downstream K-value cv
No. No. Node HGL feature
none
Pipe Flows:
Pipe Dia. Upstrm. Dnstrm. Pipe Flow Head loss Velocity  Upstrm.
(inches) Node Node No. {apm) {feet) (fps)  HGL (feet)
8 1 2 1 136.0 0.0 0.9 119.0
25 2 3 2 136.0 -139.5 B.9 119.0
8 3 4 3 136.0 0.0 0.9 258.5
8 4 5 4 81.2 0.1 0.5 258.5
8 5 6 5 9.0 0.0 0.1 258.4
6 5 7 6 -0.8 0.0 0.0 258.4
6 7 8 7 11.0 0.0 0.1 258.4
6 9 7 8 11.8 0.0 0.1 258.4
6 9 10 9 11.0 0.0 0.1 258.4
6 4 9 10 36.8 0.1 04 258.5
8 6 11 11 0.0 0.0 0.0 258.4
6 1 12 12 0.0 0.0 0.0 258.4
8 11 13 13 0.0 0.0 0.0 258.4
8 1" 14 14 0.0 0.0 0.0 258.4
8 14 15 15 0.0 0.0 0.0 258.4
8 15 16 16 0.0 0.0 0.0 258.4
8 16 17 17 0.0 0.0 0.0 258.4

Bratton {4/20/04}



BULLERVILLE UTILITY DISTRICT

CALCULATIONS

[a] Continued

Node Pressures:

Node Elevation Demand HGL Pressure

No. (fee)  (gpm)  (feet) (psi)
1 100 -136 119.0 8.2
2 100 0 118.0 8.2
3 100 0 258.5 68.8
4 100 18 2585 68.6
5 100 73 2584 68.6
6 100 9 258.4 68.6
7 100 0 258.4 68.6
] 100 11 258.4 68.6
9 100 14 258.4 68.56
10 120 1" 2584 59.9
11 100 0 258.4 68.6
12 100 0 2584 68.6
13 100 0 258.4 68.6
14 100 0 258.4 68.6
15 100 O 258.4 68.6
16 100 0 258.4 68.6
17 100 0 258.4 68.6

Reservoir

Assumed
high point

. Elevation of reservoir base assumed as 100 ft for calculations

Maximurmn unbailanced head in any loop

Bratton {4/20/04}

Static Pressure
{pump on) (pump off})

(psi) (psi)

na

54.0 74.0
54.0 74.0
54.0 740
54.0 740
54.0 74.0
54.0 74.0
54.0 740
54.0 74.0
45.3 65.3
54.0 74.0
54.0 74.0
54.0 74.0
54.0 74.0
54.0 74.0
54.0 740
54.0 740
0.000 Inloop# 1



BULLERVILLE UTILITY DISTRICT

CALCULATIONS

NETWORK ANALYSIS - COMPUTER PROGRAM QUTPUT
[b] MAXIMUM DAY DEAMND FOR 75 ERUs PLUS 500 GPM FIRE FLOW AT NODE 10

Source Reservoirs:

Node No. of Elev. of Pumps Flows and Related Heads
Na. Pumps Pumps {height of water in reservoir)
0 500 1000
1 1 100 10 10 10 Reservoirs 1/2 full

Booster Pumps:

Pipe No. of Pumps Flows and Related Heads
No. Pumps ~ {pump curve)
0 120 170 Four 7.5 hp PACO
1 4 180 155 120 model 1270-7
Pressure Reducing Valves:

PRV Pipe Ref.  Downstream K-vaiue cv

No. No, Node HGL feature

none

Pipe Flows:
Pipe Dia. Upstrm.  Dnstrm. Pipe Flow Head loss Velocity  Upstrm.
{inches) Node Nede No. {gpm) (feet) {fos)  HGL (feet)

8 1 2 1 541.2 0.3 35 110.0
6 2 3 2 541.2 -143.5 6.1 109.7
8 3 4 3 5412 0.6 3.5 253.3
8 4 5 4 2319 0.4 1.5 252.7
8 5 6 5 27 0.0 0.0 252.3
6 5 7 6 207.3 1.3 2.4 252.3
6 7 8 7 33 0.0 0.0 251.0
6 9 7 8 -204.0 -1.0 -2.3 250.0
6 9 10 9 503.7 4.6 57 250.0
6 4 9 10 3039 2.7 35 2527
8 6 11 11 0.0 0.0 0.0 252.3
6 11 12 12 0.0 0.0 0.0 2523
8 11 13 13 0.0 0.0 0.0 2523
8 11 14 14 0.0 0.0 0.0 252.3
8 14 15 15 0.0 0.0 0.0 252.3
8 15 16 16 0.0 0.0 0.0 252.3
8 16 17 17 0.0 0.0 0.0 252.3

Bratton {4/20/04)



BULLERVILLE UTILITY DISTRICT

CALCULATIONS

. [b] Continued

Node Pressures:

Node Elevation Demand HGL Pressure
No. {feet) {gpm) (feet) (psi)
1 100 -541.2 110.0 4.3
2 100 0 109.7 4.2
3 100 0 253.3 66.3
4 100 54 252.7 66.1
5 100 21.9 252.3 65.9
6 100 2.7 252.3 65.9
7 100 0 251.0 65.4
8 100 33 251.0 65.4
9 100 42 250.0 65.0
| 10 120 503.7 245.5 54.3
11 100 1] 252.3 65.9
12 100 1] 252.3 65.9
13 100 0 252.3 65.9
14 100 0 252.3 65.9
15 100 0 252.3 65.9
16 100 0 2523 65.9
17 100 0 262.3 65.9

Maximum unbalanced head in any loop

Braiton {4/20/04}

Reservoir

Fire flow location

0.000

Inlocp# 1



BULLERVILLE UTILITY DISTRICT

CALCULATIONS

NETWORK ANALYSIS - COMPUTER PROGRAM QUTPUT

[c] MAXIMUM DAY DEAMND FOR 75 ERUs PLUS 1,000 GPM FIRE FLOW AT NODE 13 (resort site)

Source Reservoirs:
Node No. of Elev. of Pumps Fiows and Related Heads

No. Pumps  Pumps {height of water in reservoir)
0 500 1000
1 1 100 19 19 19 Reservoirs 1/4 full
Booster Pumps:
Pipe No. of Pumps Flows and Related Heads
No. Pumps {pump curve)
0 120 170 Six 7.5 hp PACO
1 6 180 155 120 model 1270-7
Pressure Reducing Valves:
PRV Pipe Ref. Downstream K-value Ccv
No. No. Node HGL feature
none
Pipe Flows:
Pipe Dia. Upstrm. Dnstrm. Pipe Flow Head loss Velocity  Upstrm.
{inches) Node Node No. {gpm) (feet) (fps)  HGL (feet)
] 1 2 1 1041.0 0.9 6.7 105.0
6 2 3 2 1041.0 -117.4 11.8 104.1
8 3 4 3 1041.0 1.9 6.7 2215
8 4 5 4 805.1 41 5.1 2196
8 5 6 5 1002.9 5.8 6.4 215.6
6 5 7 6 -219.7 -1.3 -2.5 215.6
6 7 8 7 3.3 0.0 0.0 216.9
6 9 7 8 223.0 1.2 25 218.1
6 9 10 9 33 0.0 0.0 2181
6 4 9 10 230.5 1.6 2.6 219.6
8 6 11 11 1000.2 1.6 6.4 209.8
6 11 12 12 0.0 0.0 0.0 208.2
8 1 13 13 1000.2 24.0 6.4 208.2
8 11 14 14 0.0 0.0 0.0 208.2
8 14 15 15 0.0 0.0 0.0 208.2
a8 15 16 16 0.0 0.0 a.0 208.2
8 16 17 17 0.0 0.0 0.0 208.2

Bratton {4/20/04}



BULLERVILLE UTILITY DISTRICT

CALCULATIONS

[c] Continued

Node Pressures:

Node Elevation Demand HGL Pressure
No. (feet) (apm) {feet) (psi)
1 100 -10441 105.0 2.2
2 100 0 104.1 1.8
3 100 0 2215 526
4 100 5.4 219.6 51.8
5 100 219 2156 50.0
6 100 27 209.8 47.5
7 100 0 216.9 50.6
8 100 3.3 216.9 50.6
9 100 4.2 2181 5141
10 120 33 218.1 42 .4
11 100 0 208.2 46.8
12 100 1] 208.2 46.8
13 100 1000.2 184.2 36.4
14 100 0 208.2 46.8
15 100 0 208.2 46.8
16 100 0 208.2 46.3
17 100 0 208.2 46.8

Reservoir

Fire flow location

. Elevation of reservoir base assumed as 100 ft for calculations

Maximum unbalanced head in any loop

Bratton {4/20/04}

0.0006

Inloop # 1



BULLERVILLE UTILITY DISTRICT CALCULATIONS

HYDROPNEUMATIC TANK SIZING
For four PACO 7.5 hp booster pumps, two alternating, two on standby for fire flow.

Horizontal Tank Formula:
{P1 + 14.7] 15
(Pl - P2) N

Vertical Tank (non-bladder) Formula:

(Pl + 14.7] 15 2
Vt = e * —— * Qp * Mf. + 0.024 D
[P1 - P2) N

Bladder Tank Formula:

15*(P1+14.7)*(P2+14.7) op
Ts*Vb = e e ————— * —————
(P1-P2)*({P2+9.7) N
vt total volume of tank (gallons)
Pl pump off setting (psi)
P2 pump on setting (psi)
N pump operating cycle of & per hour per pump
op pump delivery capacity at midpoint of pressure range (gpm)
Mf multiplying factor related to tank size
D tank diameter (inches)
Vb volume of individual bladder tank (gallons)
Ts number of bladder tanks of size Vb

Design Parameters:

Pl = 74 psi P2 = 54 Psi Qp = 140 gpm
N = 12 Mf = 1.07 for tank 54 inches
alternating diameter
Required Capacity:
Horzontal Vartical
vt ¢ 8430 gallons vt 836 gallons
Bladder
Tg*Vb : 837 gallons Individual bladder tank volume
not to exceed 120 gallons
Recommended tank:
Canal beoiler, horizontal 54 " diameter 1,147 gallon
54 x 126, 113 psi 126 " long overall

With increased demand (future growth) rotate two remaining pumps

Bratton {5/6/03}



BULLERVILLE UTILITY DISTRICT

CALCULATIONS

Bratton {4/20/04}

WELL PUMP SIZING - DISCHARGE TO RESERVOIRS

WELL DATA;
1 Wellhead elevation (assumed) 150 ft
2 Casing diameter (deisgn size} 8 inch
3 Depth {estimated) 110 ft
4 Screens (assumed) 100 to 110 #
b Static depth (assumed) 90 ft
6 Static elevation 60 ft
7 Pump intake depth (assumed) 90 ft
B Specific Capacity (assumed) 10 gpmi/ft
9 Column pipe diameter (design size) 2 inch
REQUIRED HEAD:
10 Capacity (design): 55 gpm
11 Static lift 20 ft
12 Drawdown 6 ft
13 Height difference to highest customer NA ft
14 Treatment system pressure loss (not installed) 0 ft
15 Pressure losses, pipe & fittings: 2 ft
length 900 feet
diameter 4 inches
H-W coef. 140 PVC
16 Water meter loss for 2" displ (allowance) 5 ft
17 Check valve loss - Val-Matic (allowance) 2 ft
18 Pressure loss of column pipe: 11 ft
. length 90 feet
diameter 2 inches
H-W coef. 100 Galv
19 Reservoir height 20 ft
20 Contingency 10 ft
21 Minimum head @ 55 gpm 200 ft
Required motor 486 hp (assuming 60% eff.)
RECOMMENDED PUMP:
GRUNDFOS Model 60 S 50 - 9 stage, 5 hp
Flow 0 gpm 55 gpm
Head 290 feet 225  feet
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CAPACITY (GPM)
DIMENSIONS AND WEIGHTS
LENGTH WIDTH APPROX. UNIT
MODEL NO. HP (INCHES) (INCHES) SHIPPING WT.{LBS.)
60520-4 2 31 % ‘ 31546 a9 '
60S30-5 3 4034 3 1% 64
60S50-7 5 485 315 75
60S50-9 5 53% 3% 80
60575-13 71" 70 31346 105
605100-18 10* 97 Va 3% 160
Spegcifications are subject to change without notice.

* A 4-inch mofor is provided as standard on these models.
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BULLERVILLE UTILITY DISTRICT : CALCULATIONS

. HYPOCHLORINATION

Hypochlorinator installed to provide precautionary residual in distribution
‘ system for one well operating. Second well used ag redundant supply. No iron

or manganegse present in water in lead well to cause chlorine demand. Chlorine dose
based on 10% strength, allowing for reduced shelf life of purchased 12.5% solution.

System operating data:

{pr} Max. operating pressure at injector: 40 psi

{Qa} Average daily flow (75 ERUs x 800 gpd/ERU): 60,000 gal/day
(Qs| Flow rate at injection point (from well): 55 gpm (PHD)
{Qo} Max. flow rate from contact chamber (reser.): 136 gpmt (PHD)

‘ Required chlorine dose:

{Ct} Target free chlorine residual 0.20 mg/L
| (cd} Estimated chlorine demand (allowance) 0.10 mg/L
{Cs} Required dose 0.30 mg/L

Chlorine feed pump requirements:

{Vf & Vt} Scolution tank wvolume: 50 50 gal
{Cc} NaQCl strength: 10% 5%
{Vc} NaQgCl added to tank: 1.0 2.0 gal
‘ 8.0 16.0 cups
|
‘ . {Cf} Concentration of feed solution in tanks: 2,000 mg/L
{Qf} Design feed rate minimum 0.50 gal/hr
max imuam 0.8 gal/hr

Solution tanmnk:

Time between tank refills (peak period): 5.6 days
Estimated shelf life of feed solution: 2 months

Chlorine contact time:

{vs} Available contact volume: 138,710 gal
Reservoir volume: 158,800 gal
minus equalizing storage 12,150 gal
minus operating storage: 7,940 gal
{n} Assumed baffling efficiency: 0.1
{T} Contact time: 102 min.
{CtT} Dose x contact time (target=6): 20.4

Recommended hypochlorinator:
Gal per hour Max. pressure
‘ . LMI Model Alé 0.02 to 2.0 50 psi

Bratton {3/15/04}



BULLERVILLE UTILITY DISTRICT ROUGH COST ESTIMATE
SUMMARY OF BUDGET COSTS
Includes 15% contingencies and 8.3% sales tax
A TWIN RESERVOIRS 111,470
B. NEW BUILDING WITH BOCOSTER PUMPS 81,108
C. ELECTRICAL GENERATOR 20,036
D. NEW WELLS 44,758
E. WATER MAIN INSTALLATION 100,874
TOTAL 358,246

Bratton {3/17/04}



BULLERVILLE UTILITY DISTRICT ROUGH COST ESTIMATE
@ : 1WINRESERVOIRS
Tanks installed on lot containing wells and pump house.
ITEM QUANTITY | UNIT COST COST
1 Mt. Baker Silo, 26' diameter by 20" high * 2 ea. $ 38000(% 76,000
79,400 gallen concrete tank
Added cost for prevailing wage rates $ 2,000
2 Undertank ' site piping lump sum $ 45008 4,500
3 Site grading allowance $ 1,000
4  Soil investigation lump sum $ 1,500 | $ 1,500
5 [EBAA lron earthqauke couplings 2 ea $ 4500{% 4,500
6 County & WA DOH fees allowance $ 500
Notes:
From Mt. Baker, 2004 Sub-total $ 90,000
Tax 8.3% $ 7.470
Contingency 15% $ 13,500
Project Report $ 500
$ 111470
B. NEW BUILDING WITH BOOSTER PUMPS
Phase |, four booster pumps for domestic deamnd plus 500 gpm fire flow
. Assumed future cost for increasing pumping capacity for 1,000 gpm fire flow to be
borne by developer(s).
ITEM QUANTITY UNIT COST COST
1 Site preparation allowance $ 1,500
2  Wood frame building, 24' x 16' 384 s.f. $ 60| 3% 23,040
3 Piping within building aflowance $ 5,000
4  Electrical within building allowance $ 5,600
5 Yard piping (in addition to "A", above) allowance $ 3,000
6 Puget Sound Energy service change allowance $ 3,000
7 7.5 hp booster pumps 4 ea $ 2000 % 8,000
8 Hydropneumatic tank (ASME) 1ea $ 8,500 & 8,500
9  Whitewater air-volume controller 1 ea, $1,500 | § 1,500
10 LMI Hypochlorinator ciw soin. Tank 1 ea. $750 | $ 750
11 Water meter, 4-inch turbo 1 ea. $700 1| % 700
12  Auto-dialier alarm monitor 1 ea. $1000| % 1,000
13 Security fence, 6' + 3 strand barded wire 290 If $12 | % 3,480
14 County, WA DOH, L&l fees allowance $ 500
Notes:
Sub-total $ 64970
Tax 8.3% $ 5,383
Contingency 15% $ 9,746
Project Report $ 1,000
. $ 81,108

Bratton {3/17/04}




BULLERVILLE UTILITY DISTRICT

ROUGH COST ESTIMATE

C. ELECTRICAL GENERATOR
Generator assumed for only one booster pump (domestic water demand only) plus buitding foad.
ITEM QUANTITY | UNIT COST COST
1 20 KW Kohler for one 7.5 hp pump 1 ea. $ 120001% 12,000
single phase, building load, propane fuel
2  Generator concrete pad, fencing allowance $ 750
3  Automatic transfer switch 1 ea. $ 25001 % 2,500
4 Propane gas tank allowance $ 1,000
Notes:
Sub-total $ 16,250
Tax 8.3% $ 1,349
Contingency 15% $ 2,438
Project Report $ -
$ 20,036
D. NEW WELLS
ITEM QUANTITY | UNIT COST COSsT
1 Well site development, access road allowance $1,000
2 Drill 8" Well No. 1 118 If $37.00( % 4,368
3  Drill 8" Well No. 2 118 If $37.001 % 4,366
4  Added bentoninte seal 2ea 1000| $ 2,000
3 Drive shoe, 15 of casing screens, etc. allowance $5,000
6 WADOE casing seal 2 ea $6001{ $ 1,200
7 Column pipe, 2" galv {both wells) 235 If $225| % 531
8 Cable, probe tube, etc 236 If $1.30 | % 307
9  5hppump 2 ea $925 | $ 1,850
10 2" meter, CV, Ball Valve, etc. allowance $1.,000
11 Hot Box enclosures 2ea $3,100| $ 6,200
12 2" PVC & conduit to Pump House 200 If $8001 % 1,600
13 Power supply allowance $3,000
14 24 hour well test & hydrogeologist report allowance $5,000
15 WQ, lab tests allowance $1,500
Notes:
Yard piping included with pump house Sub-total $ 38,920
Tax 8.30%| $ 5,838
Contingency 15%| $ -
Project Report 3 -
$ 44758

Bratton {3/17/04}




BULLERVILLE UTILITY DISTRICT

ROUGH COST ESTIMATE

E. WATER MAIN INSTALLATION

Assumes mains are not under pavement or in shoulder; native sand backfill may be used.

ITEM QUANTITY UNIT COST COST
1  8-inch PVC pipe * 1280 If $16.001$ 20,480
2  8-inch PVC pipe 1855 If $1500|% 27,825
3 Tracer tape over pipes or wire 3135 If $025($ 784
4  8-inch gate valve w valve box 4 ea $750 | % 3,000
5 #6-inch gate valve w valve box 8ea $550| % 4,400
6 Fire hydrants 5ea $2,2001% 11,000
7 Ductile iron fittings (allowance) 800 Ibs $3.00| % 2,400
8 Pavement cut and replace (allowance) 80 sf $6.50 | $ 520
9 CDF backfill for road cut (allowance) 10 ¢y $76.00 | % 760
10 Connection to existing services (allowance) 3 5,000
11 Blow-off assembly 2ea $850 | $ 1,700
12 Air release viave assembly (allowance) 1 ea $1,000| % 1,000
13 Pressure test & disifection job $ 1,000

Notes;

Sub-total $ 79,869
* Installation and matenals included. District has  Tax 8.3% $ 6,629
pre-purchased 8-inch pipe. This cost savings Contingency 15% $ 11,980
was not considered in unit price. Inspection 3% $ 2,396
$ 100,874

Bratton {3/17/04}




BULLERVILLE UTILITY DISTRICT CALCULATIONS

. WATER SUPPLY AND DEMAND FORECAST
Supply:
i Current 2004-2009 2010-2023

gpm acre-ft gapm acre-ft gpm acre-fl

Old well(s) 17 27.4 na na na na

Well No. 1 200 gpm 0 0.0 55 88.7 80 129.0

Well No. 2 200 gpm 0 0.0 55 88.7 80 129.0
Total 17 274 110 177.4 160 258.1
i Limit by treatment na na na na na na

Limited by water right * na na na na 160 na

160 gpm, 260 acre-fi

| Minus treatment na na na na na na
‘ backwash waste 4%

Available for
. distribution 17 274 110 177.4 160 258.1

24,480 gpd 158,400 gpd 230,400 gpd

| MDD SUPPLY MINUS DEMAND

Supply 24480 gpd 158,400 gpd 230,400 gpd
Demand, based an 45,000 gpd 45,000 gpd 228,600 gpd
long-term conservation goal
Surplus (Deficit) (20,520) gpd 113,400 gpd ™ 1,800 gpd™

| ANNUAL SUPPLY MINUS DEMAND
Supply 27.4  acre-ft 177.4  acre-ft 258.1 acre-ft

Demand, based on 252 acre-ft 252 acre-ft 128.0 acre-ft
long-term conservation goal

Surplus {Deficit) 22 acret 152.2 acre-ft 130.1  acre-fi

* Submitted application for change of water right ciaim to permit, assignment of WR to Bullerville U.D.
. ** Long-term water conservation goal.

Bratton {4/20/04}



BULLERVILLE UTILITY DISTRICT

CALCULATIONS

. WATEER SUPPLY AND DEMAND FORECAST
Demand:
Currrent 2004-2009 2010-2023
ERUs ERUs ERUs
Present service area 75 75 75
| Future - West 0 0 130
Future - East 0 0 176
| Total 75 75 381
|
|
Maximum day demand {gpd), based on
800 gpd/ERU 60,000 60,000 304,800
700 gpd/ERU * 52,500 52,500 286,700
600 gpd/ERU ™ 45,000 45,000 228,600
| . 500 gpd/ERU 37,500 37,500 190,500
Annual demand (acre-feet), assuming
ADD = 50% MDD
400 gpd/ERV 34 34 171
350 gpd/ERU * 29 29 149
300 gpd/ERU ** 25 25 128
250 gpd/ERU 21 21 107

*  Short-term water conservation goal
**  Long-term water conservation goal

Estimated Reduction in Water Demand Through Conservation

2004-2009 2010-2023

(acre-feet) (acre-feet)
{a} Without Conservation 34 171
{b) With Short-term Conservation Goal 29 149
Savings 4 21
{a} Without Conservation 34 171
{c} With Long-term Conservation Goal 25 128
8 43

. Savings

Bratton {4/20/04}
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NOTES:

1) THE INFORMATION ON THES PLAN 1S PROVIDED FOR WATLR

SYSTEH PLANNING OMLY.
SHORALD BE CONFIRMED BY LICENSED SURVEYOR DR FRDM

LEGEND:

e
FOR OTHER USES, INFDRMATION

SxalIT COMNTY RECORDS.

2) LOT INFORMATION DBTAINED FROM THE FOLLDWING SKAGIT
COUNTY SECTION HAPS (IMPORTED FROM COUNTY WEB PAGE)
SEC. 14, TWwP. 33 N, R 10 £, W
SEC. 22, TWP. IS N, R 10 £, WM
SEC. 23 TWP. 33 N, R 10 E, WM
3) CONTOURS FROM USGS MAP “MARBLEMOUNT QUADRANGLE®
CONTOUR INTERVAL 40 FEET
4) SEPT. 2003 SURVEY BY SKAGIT SURVEYORS & ENGINEERS
FOUND POVER LINE RIGHT-OF -wAY TO BE INCORRECTLY
FLOTTED ON SKAGIT CODUNTY MAPS, SEE -COMPREHENSIVE MAP -
INITIAL FACLITIES® FOR CORRECTED INFORMATION

INITIAL SERVICE AREA BOUNDARY AT START

OF PUBLIC WATER SYSTEM

PROPOSED FUTURE SERVICE AREA BOLMDARY
VITHIN 20 YEARS
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NOTES:

12 THE INFORMATION ON THIS PLAN IS PROVIDED FOR WATER
SYSTEM PLANNING ONLY. FOR OTHER USES, INFORMATION
SHDULD BE CONFIRMED BY LICENSED SURVEYOR OR FROM
SKAGIT COUNTY RECORDS.

2) ZONING INFORMATION CODES ARE SHOWN BELOW FOR THE
PARCEL NUMBERS DF THE LOTS IN THE INITIAL SERVICE
AREA, THE FOLLOWING DESCIBES THE CODES:

Commerclol/Industriol

SRT Small-Scale Recreantion
k Tourism

Rural

RY Rural Viloge Residentlal
RRv Rurcl Reserve

3) SKAGIT CO. SECTION MAP LOT LINES FOR
WELL LOT & CITY OF SEATTLE R-0-W
MODIFIED PER SKAGIT SURVEYDORS &
ENGINEERS SURVEY OF SEPT. 2003

RRv

& RESERVOIRS,

P45355

™, P45320

P45321

P45322

GARDEN RD (pvt)

Y g R— R ]
e ——— v ——— " ——— btk o e

I
i
!
: P45503 f P45482
| P45504 |P113417 P45501 Pl SRT
RV -
1 RV RV /, P45479
I P105140 '
E i t / SRT
l RV {:
|
[}
‘fl \\
I P45505 “
g: RV P45476
—
| ™ SRT
P45521 { Ll P10S151
= £ SRT
I =¥
I L
|
i
1
e i P45522
! @ 1 RV
]
| 2
i el
~ l—lu 1
! |
." I
.' P!
e L gy
e Z -
! ~ @ |
5 STATE ROUTE 20 1
i E £
P45497 P45484 :
o 2 1
5 v |
g a |
]
1
!
: P45481
| . __SRT
I RRv
|
L | !

P45338

0 300

— ]
Scale (feet)

Lotest revisiornn 4/19/04

@ BULLERVILLE UTILITY DISTRICT
f'._. 58468 Clark Cabin Road

a Rockport, WA 98283

|

WATER DISTRIBUTION SYSTEM
COMPREHENSIVE MAP
Initial Facilities

GEORGE BRATTON, CIVIL ENGINEER
1252 S. Farragut Drive
Coupeville, Washington 98239
Job 538 May 2003




!
PAHHK—s

&V w

A X
——<pHOpHH—s s

6% PVC ) 8°8 PVC 69 PVC 6" PVC
Detail A Detail B
nts. nts.
89 Flg. Tee 60 Flg. Tee

6'¢ MJ x Flg. Gate Valve (2
6'# Flg. x MJ Adapter

8¢ Flg. x PE 45* Bend

8’9 Flg Gate Valve (2)

8’ x 6°¢ Flg. x PE Reducer
8" x & x 6" Flg Tee

6'¢ Flg. Gate Valve

Fire Hydrant

B'8 Flg. x M) Adapter

v v
TX*W_XIIW TXWEF

6% PVC M 6 PVC &' PVC N 8's PVC

[
- 6% PVC .—
Detail C

nts.

6’9 Flg. Cross

&' MJ x Fig. Gate Valve (2>
6" Flg, Gate Valve

Fire Hydrant

6% MJ, x PE 45* Bend

Detail D

nt.s.

8 x B x6x 6 Flg. Cross
8’8 MJ x Flg Gate Valve
6’8 MJ x Flg Gate Valve
6°8 Flp. Gote Valve
Fire Hydrant
6’8 Flg. x MJ Adapter
KUPFERLE “Eclipse’ No. 88
Water Sample Station
c/w Locked Weather Shield

~ A
P AN RESERVOIRS &
2 O PUMP HOUSE
ENIYe
'y QM/ Y
AN\ O
900+ ft, 4”8 PVC to Well Nos. 1 & 2 O

W 200+ ft, w..a PV

8¢ PVC

—— i

6) MINIMUM WATER UTILITY EASEMENT WIDTH:
75 Feet ADJACENT TD COUNTY RCAD R-O-W

Isolating valves

| B e
v’ _
f T T~
| See
T _ Detail
-+ .y
| /
“_ “ = | \\ / g
IR T
I | T
{ b
I !
i ¥ |t &
} i
It | i
1§ Pt g
. |
NOTES: ““ “ g LEGEND: _ WA g
WA
1) VATER MAINS AND APPURTENANCES SHOWN h | e \
LARGER THAN SCALE FOR CLARITY _“ ok Water main _ // -
2) ALL MAINS TO BE INSTALLED IN EASEMENTS “_ “ - — Water service c/w vy oo
RUNNING PARALLEL TO COUNTY ROADS. 0o ] shutoff and meter setter | _“ 1 g
3) LOCATION OF HYDRANTS TO BE DETERMINED T o v M Gate valve __ __ o
IN CONSULTATION WITH LIICAL FIRE DISTRICT. TR ~ -
4) SEE BUD. STANDARD PLANS AND SPECIFICATIONS R B o-  Standppe / Blow-off _ R
FOR OTHER INSTALLATION DETALS. o1& PV Alr release valve fl @
5) WHERE REQUIRED BY COUNTY ROAD PERMIT, 1 2 _ itlom
INSTALL CASING PIPE PER $TD, PLAN V-9 LJ HYD B~ Fire hydrant c/w i

150 Feet ALL OTHER EASEMENTS

Latest revisiorn 4/19/04

.
Detail E N m 23
o X S
nts. G b % (=Y ]
. Zz &
M~H %...xx mﬂnn.ﬂn_mw.nuoﬂn_,\n H A g ._nnu
6'¢ Flg. Gate Valve w 9 u
6'# Fig. x MJ Adapter m ] w 5
Fire Hydrant q
8'¢ MJ x PE 90* Bend o m -
- -]
L]
g &
¥
||||| 5 2o a
#'¢ PVC INTD N O 9
HEV HIGHWAY IR
CASING PIPE M 5 9
=] O s
A
o
|
L |||||||||||||||||||||||||||| =
e = a
wn =]
EEL
2 o B
360+ ft, 8" PVC N HEE m 'y
< 5245
=S | [B&= 8
]
L BEEEE
CLARK CABIN RD. ~ B
=, i
| B2 g%
See Detail E | |88 %4
and Std. Plan B s
w-9 | wAn
—— — —_— —_— _
|
E
=
& g
~ [ m
~ m m @
% -
~ PRELIMINARY HCW
™~ Running line of new main D oM.
toc be determined after = .m
S topo and R-0O-W survey m 3] b.
4l and u/g utility locates 2 -
§/ f 18"
)
)
ﬁ B
@
,@. 0 100
le b ——]
Scale (feet) 1 1







-

Skagit River Resort/Bullerville Utility District Page [ of 1

bratton

From: LornaParent [lomap@co.skagit.wa.us]
Sent: Wednesday, March 03, 2004 5:23 PM
To: Feagin, Nancy, Scott, Linda R

Ce: drc@northcascades.com; adun461@ecy.wa.gov; pwild61@ecy.wa.gov; bratton@coupeville.net,
TedAnderson; PeterBrowning; CorinneStory

Subject: Skagit River Resort/Bullerville Utility District

Dear Nancy and Linda,

| just got off the phone with Don Clark, Commissioner of the Bullerville Utility District. | am wondering if Skagit
River Resort is a candidate as a "public health priority" with your legal arrangement with Dept. of Ecology (DOE). |
have spoken with Peggy Williams (DOE) and Don has one water right claim (WR Claim #158491) that Peggy
says Jooks good to her. Also, George Bratton, the engineer, has been in contact with Andy Dunn at DOE. In
January, Andy received the "Robinson and Noble Bullerville Utility District Production Wells 1 and 2 Construction
and Testing Report." The report has all the water right information for the assessment. Andy suggested thata
public health priority letter from State Healith would be heipful to their expediting of the water right assessment.
Don reminded me that some time ago, he received a "red operating permit” letter from State Dept. of Health
stressing the urgency of upgrading this water system.

Do you need a copy of the "Robinson and Noble Bullerville Utility District Production Wells 1 and 2 ponsuuction
and Testing Report?” George advised Don that the Draft Water System Plan and Project Report will be to you by
April first. We assume that you will accept these reports.

As you know, Skagit County will be financially assisting with this project and Don has deadline of December 31,
2004 to completely install the system. Commissioner Ted Anderson is committed to the completion of this project
prior to the end of this year.

if there is anything else we can do to expedite, please advise.

Sincerely,

Loma

Loma Parent

Skagit County Environmental Health

P.O. Box 91071

Mount Vemon, WA 98273

tel: 360-336-9380

fax: 360-336-9401

Always working for a safer and healthier Skagit County!

03/04/04



& Dale Updaled: 08/2212003

l'im\#glou Stste Depurtusrt of - Date Printed: _ 10/02/2003
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STATE OF WASHINGTON

Public Water System
Operating Permit

fhe Depariment of Health Division of Drinking Water issues a permit to operate
SKAGIT RIVER RESORT, LLC (ID# 13344 P )

CLARK, DONALD R COUNTY : SKAGIT

to owner:
~CLARK, DONALD R |

58468 CLARK CABIN RD @ BULLERVILLE
ROCYXPORT WA 98283

‘___"‘__,_‘-———"—"‘“_"‘M
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Economic and Engineering Services, Inc.

February 14, 2003

Scott Spahr

Planning Engineer

Skagit PUD #t

PO Box 1436 _

Mount Vernon, WA 98273-1436

Subject: Bullerville Utility District Water System

Dear Scott:
The purpose of this letter report is to:

W Summarize and evaluate the Bullerville Utility District’s water system,

B Outline the water system improvements necessary to comply with the Washington State
Department of Health (DOH) regulations and standards, and

B Provide preliminary planning level cost estimates for these improvements.

The findings and recommendations of this letter are based on the information provided by the
District in spring of 2001 and shall be considered preliminary and is intended to provide
guidance for planning of needed improvements only. This letter should not be used to establish
specific design criteria without a more thorough assessment of system requirements. Although
the cost estimates were created using conservative assumptions relative to growth, water rights,
and demand forecasting, more detailed design information will be required to more accurately
determine the design and construction costs of the recommended tasks and improvements.

~This letter report includes the following sections:

Background Information,
Water System Analysis,
Recommendations, and

»
=
[
B Planning Level Cost Estimates.

10%00 NE dth Street, Suite 1310 Post Office Box 1989

Bellevue, Washington 38004 Bellevue, Washington 98009-1989

Telephone 425.452.8100 Fax 425.454.4189

www.ees—1.com . Bellevue « Mr. VYernon + Olympia = Portland » Tri-Cities



Scott Spahr
February 14, 2003
Page 2

Background Information

The Bullerville Utility District (District) is situated on 125 acres along Highway 20 and the
Skagit River at Bullerville, which is located between Marblemount and Rockport. Currently, the
District consists of 34 cabins/lodge rooms, 7 permanent residences, 56 RV units/sites, two
campgrounds, a restaurant and store, and a laundromat.

The Skagit County Board of Commissioners approved the formation of the Bullerville Sewer
District on April 8, 1997. On December 17, 2001 the County Commissioners approved a grant
from Rural Distressed County sales tax of $350,000 for Bullerville water system improvements.
On November 5, 2002 voters approved the formation of the District and elected officers. The
name was officially changed from Bullerville Sewer District to Bullerville Utility District on
December 9, 2002.

The District’s water system is untreated and classified as Group A Transient, Non-Community.
The system consists of 3 wells, 1 primary well and 2 backup wells. Well #1 acts as the primary
water supply well and pumps at a rate of 17 gallons per minute (gpm). Well #2 pumps at a rate
of 11 gpm and Well #3 pumps at a rate of 10 gpm. Wells #1 and 2 are connected to a standby

~ power generator to act as the emergency backup water supply. The District’s distribution system
consists of one 50 gallon and three 80 gallon pressure tanks, 2 inch diameter PVC piping, and 14
and % inch diameter polyethylene piping. The entire distribution system constitutes one pressure
zone, hence all sources of supply and storage tanks serve a single pressure zone. Exhibit 1
shows the approximate locations of the District’s wells and distribution piping. None of the
connections are metered.

All available water quality data indicate a clean water supply with no contaminants detected
above regulatory limits. All coliform sample data have yielded non-detect results.

The primary customer for water from the current system is Skagit River Resort (a.k.a. Clark’s
Cabins). Although the Resort does not have a documented Water Right Certificate from the
Washington State Department of Ecology (Ecology), it does have several Water Right Claims
that were filed before 1975. On January 16, 1996, Ecology issued Order No. DE 96WR-004,
which amended Claim No. 158489 to specify a water right of 2,250 gpm (instantaneous
withdrawal) and 300 acre-ft/yr (annual withdrawal). Furthermore, on September 24, 1997,
Ecology issued Order No. DE 97WR-263, which amended Claim No. 158491 to specify a water
right of 3,000 gpm (instantaneous withdrawal) and 4,839 acre-ft/yr (annual withdrawal). The
District should begin water right negotiations with Ecology to obtain the necessary Certificates.

DOH has red tagged the District’s water system because it does not comply with DOH

regulations and standards. The District must complete the followmg tasks to be in compliance
with DOH standards: : -

Economic and Engineering Services, inc.
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B Complete a DOH approved Water System Plan,

® Submit a Project Report outlining the necessary water system improvements for current and
future facilities,

B Submit detailed construction drawings and specifications for the improvements, and

® Construct the water systern improvements.

The Resort is expecting to be zoned as a Master Planned Resort Community in the near future,
Under this new zoning, the Resort will be able to expand, but only after the water system has
been improved and approved by DOH. The improvements could be completed in two phases.
Under Phase I, the District should design and construct the improvements necessary to meet its
current water demands. Under Phase II, the District should design and construct the
improvements required to meet its future water demands. Phase Il includes additional expansion
on the west side of Highway 20 (Phase IIa) and a new development on the east side of Highway
20 (Phase TIb). Phase IT improvements could be completed during the construction of the
Resort’s expansion.

Water System Analysis

The following is a preliminary analysis of the District’s water system sources, demands, storage
tanks, and distribution piping in relation to the standards in DOH’s Water System Design
Manual.

Sources

The District has plans to drill two new wells to replace the existing wells. The new wells should
be located at least 200 feet from any surface water sources to minimize the chances of the wells
being classified as Groundwater Under the Direct Influence of Surface Water (GUI). Two wells
will provide a level of redundancy with one well connected to an emergency power generator.
Both wells will have larger pumping capacities to meet future water demands. The three existing
wells can then be abandoned after the new wells are operational.

Water System Demands

The District’s current and future average daily demand (ADD), maximum daily demand (MDD),
and peak hour demand (PHD) calculations are summarized in Table 1 and shown in detail in

‘Attachment A. These calculations were based on the assumption that each cabin, lodge room,

and RV unit/site is occupied.

Economic and Engineering Services, Inc.
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Tahle 1
District Water System Demands
ADD (gpd) # of ERUs MDD (gpd) PHD (gpm) :
Current 29,850 15 44,7175 106
Future West 51,850 130 71,775 157
Future East 70,300 176 105,450 175
Total 152,000 381 228,000 236*

* Total PHD is not the sum of the others because PHD is based on the formula below.

The ADDs were calculated from water usage rates per camper of 50 gallons per day (gpd), as
listed in Table 5-2 of DOH’s Water System Design Manual. Table 5-2 also lists water usage
rates for laundromats (50 gpd/user), stores (400 gpd/toilet room), and restaurants (10
gpd/patron). A best available engineering estimate was used for othér water demands such as
fishing ponds, swimming pools, and hot tubs. Equivalent Residence Units (ERUs) were
calculated by dividing the ADD by 400 gpd/ERU. MDDs were calculated by multiplying the
ADDs by a peaking factor of 1.5.

PHDs were calculated using Equation 5-3 and Table 5-1 of DOH's Water System Design
Manual. The equation is:

PHD = (MDD/1440)[{C)(IN)}+F]+18

PHD = Peak Hourly Demand (gpim)

C = Coefficient Associated with Ranges of ERUs
N = Number of Service Connections (ERUs)

F = Factor Associated with Ranges of ERUs
MDD = Maximum Day Demand (gpd/ERU)

“C” ranges from 3.0 to 1.6 based on the value of “N”.

“F” ranges from 0 to 225 based on the value of “N”.

Storage Tanks

The District’s current and future water storage requirements were calculated using the water
system demands calculated above and Table 9-1 of DOH’s Water System Design Manual. The
following assumptions were used to calculate these storage requirements:

B Total source pumping rate of 38 gpm (maximum with all wells pumping),

B Current fire flow requirements of 500 gpm for 30 minutes, and
8 Future fire flow requirements of 1,000 gpm for 60 minutes.

Economic and Engineering Services, Inc.
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Table 2 summarizes the District’s existing and future water storage requirements.

Table 2
Existing and Future Water Storage Requirements

Existing Future West Future East
Phase 1 Phase IIa Phase ITb

‘Operational Storage {gallons)"” 5300 5300 . 5300

Equalizing Storage (gallons) 10,200 17,850 20,550

Fire Suppression Storage (gallt:ms)m 15,000 15000 30,000

Standby Storage (gallons) 29,460 73,460 110,360

Dead Storage (gallons) 3000 5600 8300

Total Storage (gallons) 62,560 117,200 174,520

Reservoir Size (Dia. x Height) 20 fix 27 ft 26 ftx 30 ft J0ftx33fi

{1) Assume approximaiely a 1 ft. variation (minimum) in a 30 ft. diameter tank.-

(2) Total Future Fire Suppression Storage must total 60,000 galions.

(3) Assume dead storage volume in an elevated 1ank is approximately 5% of total volume. If a standpipe is used,
dead storage volumes will be significanily larger.

The District’s service area is relatively flat with elevations varying less than 10 feet. Therefore,
providing an adequate system service pressure (> 30 psi or 70 feet of water head) is a major
consideration for the type of storage reservoirs, as well as considerations for utilizing booster
pumping or not. To provide adequate system pressure for the system using only the static head
available in storage tanks, the storage tanks will need to be either a standpipe or an elevated tank.
To provide a minimum service pressure of 30 psi, the equalizing storage volume must be at least
68 feet above grade. Thus, if a standpipe is used it will have a large dead storage volume below
this elevation, which would be roughly 60% of the total storage volume.

To reduce the static head needed from the storage tanks, and hence reduce the heights of the
tanks, booster pumping can be used to maintain adequate system pressure when the pumps are
equipped with a variable frequency drive (VFD) and a pressure tank to cope with varying
demands throughout the day. This may be a feasible option for reducing the height of an
elevated tank or the total volume of a standpipe.

Additional evaluations should be performed to more clearly establish the tank volumes and
heights and, if applicable, the potential advantages of using a booster pumping system and the
associated size and number of booster pumps, VFDs, and pressure tanks.

Distribution System

DOH’s design standards require a minimum fire flow pipe size of 6 inches on looped pipelines
and 8 inches on dead end pipelines. These requirements apply only to pipelines with fire
hydrants connected to them. All pipe velocities should be kept to less than 3 feet per second
(fps) during PHD and less than 10 fps during PHD plus fire flow. Based on the limited
information known to date and preliminary calculations, Exhibit 2 shows the distribution system

Economic and Engineering Services, Inc.
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improvements necessary to bring the current water system into compliance with DOH design
standards (Phase I). A detailed layout (including topography) of the Resort’s future expansion
plans, along with other detailed design and survey information, will be necessary to accurately
size the future (Phase IIa & IIb) distribution system piping.

Recommendations

The recommendations outlined below are preliminary only; further engineering evaluations
should be performed to clearly establish the most efficient and cost effective approach for
implementing the needed improvements. Based on the above evaluation of the District’s water
system, the identified water system improvements could be completed in phases. In Phase I, the
District should design and construct the improvements necessary to meet its current water
demands. In Phase II, the District would design and construct the improvements required to
meet its future water demands. Phase Il includes an additional expansion on the west side of
Highway 20 (Phase IIa) and a new development on the east side of Highway 20 (Phase 1Ib).
Phase II improvements could be completed during the construction of the Resort’s expansion.

For planning purposes, Phase [ improvements would include the following:

B Drill two new wells that are greater than 200 feet from any surface water,

B Construct a 65,000 gallon storage tank, including two booster pumps and two pressure tanks
if needed, near the new wells, and

B Install new distribution system piping.

Phase I1a improvements would include the following:

M Construct a 120,000 gallon storage tank, including additional booster pumps and pressure
tanks if needed, near the 70,000 gallon tank, and

B Ipstall additional distribution system piping to accommodate the future development on the
west side of Highway 20.

Phase Hb improvements would include the following:

B Construct a 175,000 gallon reservoir, including additional booster pumps and pressure tanks
(if needed) on the east side of Highway 20, and

B Install additional distribution system piping to accommodate the future development on the
east side of Highway 20.

Before any of the necessary improvements can be made to the water system, the following tasks

must be successfully completed to bring the District into compliance with State drinking water
regulations:

Eccnomic and Engineering Services, Inc.
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B Submit a Water System Plan prepared by a Licensed Professional Engineer in the State of
Washington to DOH for approval, .

B Prepare and submit a Project Report that clearly establishes the proposed water system
improvements to DOH for approval, and

B Prepare and submit Construction Documents (drawings and specifications) of the proposed
water system improvements to DOH for approval.

Although not required by DOH, it is recommended that the District retain qualified professional
services to help perfect, negotiate, and secure final water rights. Permitting requirements are
also likely to require some assistance from a consultant.

Planning Level Cost Estimates

Planning level cost estimates, as shown in Table 3, were developed for the improvements
outlined above. These cost estimates are based on somewhat conservative assumptions relative
to growth, water rights, and demand forecasting; they are preliminary only and should have an
accuracy of not less than £ 30%.

Engineering/Consulting Costs
Water Rights Assistance $15,000
Water Sampling and Analyses $3,000
Surveying $35,000
Water System Plan $40,000
Project Report $25,000
Design of Improvements $200,000
Permitting Assistance $10,000
Total Engineering/Consulting Services 3328000
Construction Costs
Extend Electricai Power $10,000
Clear & Grub Reservoir Sites 320,000
Driil/Install New Wells $35,000
Standby Power Generator $25,000
Storage Tanks .

65,000 gatlon (Phase I) $60,000

120,000 gallon (Phase Ila) $100,000

175,000 gallor (Phase 1Ib) $130,000
Booster Pumps $25,000
VFDs $15,000
Pressure Tanks . $15,000

Economic and Engineering Services, Inc.



Scott Spahr
February 14, 2003

Page 8
Table 3 (continued)
Cost Estimate
Pipelines
Phase I
3,500 ft of 8” PVC $220,000
Misc. Other Piping $80,000
Phase IIa $150,000
Phase b $150,000
Electrical & Instrumentation . $150,000
Construction Subtotal $1,185,000
20% Contingency $237,000
8% Sales Tax $95,000
Total Construction Cost ~$1,517,000
Total Project Cost 31,845,000

Note: Planning Level Cost Estimate accuracy is not less than 1 30%.

If you have any questions, please call me a (425) 452-8100. Thank you
Sincerely,

EcONOMIC AND ENGINEERING SERVICES, INC.

Greg Pierson, P.E.

Principal

cc: Don Clark, Clark’s Skagit River Resort
John Maxwell, EES
Greg Pierson, EES

Economic and Enaineerina Services. Inc.
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Skagit County
Comprehensive Economic Development Strategy (CEDS)

Prepared for:

Slagit Council of Governments
204 Montgomery
Mount Vernon, WA 98273
(360) 416-7875

Prepared by:

ED. Hovee & Company
P.O. Box 225

951 Officers Row
Vancouver, Washington 98666
(360) 696-9870

July 2003
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Attachment 5 - Water System Plan and Small Water System

Management Program Consistency Statement Checklist
Interim Guidance 11/06/2003

This consistency statement checklist is intended to ensure consistency of water system
planning documents and adopted locai comprehensive plans and development regulations. The
expectation is that 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 submittai to the Department of Health. If the 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: BULLERVILLE UTILITY DIST. PWS ID: 13344P
Planning Document Title: 2004-09 Water System Plan  Plan Date: Apr. 03

Local Planning Jurisdiction: Skagit County

The service area and land use identified in the water system plan is See
consistent with the adopted comprehensive plan and adopted Attached
development requlations and policies.
FOR WATER SYSTEM PLANS ONLY - The growth projection used to forecast water | See Yes
demand for the service area is consistent with the adopted city/county’s population Attached

rowth projections {(and commercial development projection if applicable). If a

ifferent growth projection was used, the altemative growth projection and
methodology proposed is acceptable based on explanation given.
FOR WATER SYSTEM PLANS ONLY - New potential large water users | See Yes
(that may have a significant impact on the water system) that the Attached
city/county is aware of have been identified in the water system plan.
FOR CITY-OWNED SYSTEMS ONLY- All policies regarding water service outside the | N4 NA
corporate boundaries must be included in the water system plan. These policies are
consistent with the adopted comprehensive plan and development requlations.
WHERE THE LOCAL PLANNING AGENCY IS UNABLE TO SIGN A NA NA
CONSISTENCY STATEMENT - Provide documentation of efforts to coordinate with
local agencies with a 60-day timeline for local agency to respond. Include: name of
contact, date, type of effort attempted, and response from local agency.

| 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

adopted comprehensive plans, development regulations, and other policies.

Signature Date

Printed Name, Title, & Jurisdiction

Bratton {4/20/04) Form reformatted from WA DOH MS Word document

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




































































































































































































































































































































































































































































































































































































































































































































































































































































































