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EXECUTIVE SUMMARY
INTRODUCTION

The Lake Grove Water District (OR41, 00460) is a local government water system located entirely in
Clackamas County, in the Portland metropolitan area. The District is generally bounded by Interstate
5 to the west, Kruse Way to the north, Waluga and Carman Roads to the east, Boones FerryRoad to
the southeast and Washington Court to the south. The District incorporates approximately 550
acres.

The District currently consists of residential property, apartment complexes, a shopping center,
commercial office buildings, service stations, restaurants and hotels. The area is generally developed
with modest new growth expected. The Kruse Woods Office Park is nearing complete development
including two hotels, a 12-story office building and several multiple 4 to 6 story office buildings. The
residential areas are originally developed generally without gravity sewers and redevelopment is
likely with extension of sanitary service to larger lots.

The District currently purchases all of its water supply. Last year (2014-15), approximately 70
percent was purchased from the City of Portland and 30 percent from the City of Lake Oswego. The
District is under a 10 year contract with the City of Portland to purchase water. Currently there is
only a Inter Government Agreement (IGA) with the City of Lake Oswego. There have been
preliminary discussions in the past, but no formal contract has been presented. There is one
unmetered emergency connection, in addition to the metered service. The City of Tigard serves as a
metered emergency source and an IGA is being reviewed (2015).

The entire District is totally within the Lake Oswego urban growth boundaries. An urban service
agreement with the City of Lake Oswego has provisions for annexation of the District service area. In
the event of annexation, all assets, liabilities and functions of the District will be assumed by the
City, and the District would cease to exist. Annexation is subject to approval of the voters within the
District and City. No annexation proceedings have been initiated at this time.

There are two (2) concrete common wall storage reservoirs located on Boones Ferry Road across
from Knaus Road. The transmission line is a 16-inch ductile and cast iron line running approximately
10,000 lineal feet to the District. Six (6) and eight (8) distribution lines are looped around the 16-
and 12-inch transmission lines. There are several dead end lines in the District that have the
potential to be looped.

The District hask programs in place to upgrade with electronically read AMR (Hot Rods) meters.
Upgrades began in 2013-14 with 150 meters, with an additional 300 in 2014-15.

The District serves a population of approximately 3,000 through 1,190 residential services and 64
commercial customers.

The overall objective of this study is to develop a plan for the District that will best serve the present
and future water supply and service needs.



REPORT CONTENT

This report is comprised of five sections. Section 1 describes the Lake Grove Water District, including
the location of the project and summarizes the scope of work. Section 2 provides a description of
the existing water system including the water supply, distribution, historical water usage, water loss
percentages and billing. Section 3 Provides a summary of the guidelines for a water master plan and
design guidelines for the water system. Existing and forecasted populations, economic conditions,
and site specific water system requirements are also presented. Section 4 describes the water
supply, reservoirs and water distribution system alternatives identified for the District. Water
conservation measures and regulatory issues are also addressed. Section 5 presents the estimated
construction cost of the recommended improvements along with potential financing sources.

FUNDATMENTAL PLANNING ELEMENTS

Water Usage
Water purchase figures for the past six (6) years for the Lake Grove Water District varies between

232,367,000 and 256,465,000 cubic feet and is not always increasing year by year. The water
purchased from the City of Portland has varied from 58 percent to 82 percent of the purchased
water. The City of Lake Oswego has supplied the balance.

Current Service Goals of the District

The overall goal of the Lake Grove Water District is to comply with all State and Federal regulations
concerning water quality, flow and pressure requirements and capacity needs related to water use
and fire flow needs. The regulations include, but are not limited to, the Safe Drinking Water Act
(1974) and its amendments as implemented by the United States Environmental Protection Agency;
the laws under ORS Chapter 448 and the Oregon Drinking Water Quality Act. More information
regarding the Oregon Drinking Water Quality Act can be found in the Oregon Administrative Rules,
Chapter 333, Division 61: Public Water Systems. Local and State laws have requirements regarding
flow and pressure requirements. Local fire districts provide rules for required fire flows.

Water Treatment Facilities

The District does not own or operate any water treatment facilities since it receives all of its supply
from the City of Portland and the City of Lake Oswego. Therefore, this component will not be
evaluated.

Economic Conditions and Trends

Current and future water demands for the Lake Grove Water District are affected by the population
and economic trends. Currently, the District is essentially comprised of residential units, apartment
complexes, a shopping center, commercial offices, service stations, restaurants and hotels. The
District is located within the current urban growth boundary of Lake Oswego. The area is generally
developed with little vacant land and with modest new growth expected.

Population
As of 2014 there were 1,190 residential and 64 commercial accounts. Utilizing the population factor

of 2.4 persons/service connection, the current population is approximately 2,856. The commercial
office area has a daily employee workforce of approximately 6,500. Using a linear correlation of the
service connections, the future population for planning years has been calculated with continued
slow growth.



Present Water Demand

The annual amount of water purchased by the District has fluctuated for unexplained reasons in the
past 6 years. Economic, weather and increased rates likely have contributed to these fluctuations .
The average water usage per capita values for average day is assumed to be 150 gallons per capita
per day {gpcd).

Future Water Demand

The future water demand of the District can be estimated utilizing the forecasted population and
the average per capita water usage. The average day demands through 2035 have been calculated
assuming very modest growth.

Storage Design
The reservoir storage design incorporates: 1) equalizing storage, 2) emergency storage and 3) fire

reserve storage. The sum of the equalizing storage, the emergency storage and the fire reserve
storage based on peak demand for year 2035 are 1,792,200 gallon. Alternately, the sum of the
equalizing storage @ 3 times the daily average, the emergency storage and fire reserve storage
demand for plan years 2035 is 2,140,600 gallons. The storage requirements based three times the
average are significantly larger than the storage volume estimated based the peak flows. Both
approaches are considered acceptable. The reservoir storage capacity is 2.2 MG filled to the
overflow. Currently the level is being regulated several feet below the overflow. With improved
controls and careful management the distance from the water level to the overflow could be
reduced to a minimum.

IMPROVEMENT ALTERNATIVES

Water Supply Source

District discussions about renewal of the purchase agreement with the City of Portland are on-going.
The City of Portland will likely remain one of the District’s water supply sources. The City of
Portland’s capability to provide adequate water supply remains statistic with expansion of the
Powell Butte facility and loss of the City of Tigard as a wholesale customer. Sharp water rate
increases are expected from the City of Portland. It is assumed that the City of Portland will be able
to provide the required water through the year 2035.

The District and City of Lake Oswego have a very old intergovernmental agreement for supplemental
water {1975) . Lake Grove Water District is the largest outside purchaser of water from Lake
Oswego. The City of Lake Oswego has indicated that the City can continue to provide water to meet
the District’s needs. The City of Lake Oswego/Tigard joint agreement and improvements to capacity
have caused rates to rise significantly and expected to see marked increases for the next several
years.

Storage Reservoirs

Currently, the District has a storage reservoir located northeast of the District, at the intersection of
SW Boones Ferry Road and Knaus Road. The current reservoir capacity is 2.2 MG. Calculations
estimate that the current reservoir has sufficient storage capacity to service the District through the




year 2035. It is recommended that the District consider a structural/ geotechnical evaluation of the
reservoir.

Transmission Lines

Currently, the District receives water from the City of Portland via an 8-inch transmission line. This
line feeds the 2.2 MG reservoir after flowing through a 6-inch meter. This meter is maintained by
the City of Portland Water Bureau and is in good working condition. The District receives water from
the City of Lake Oswego via a 6-inch connection at Davis Lane that backflows in the 16-inch
transmission line to the reservoir. This connection at Davis Lane has been upgraded with telemetry
to better regulate the flow. The transmission line sizes are adequate to feed the reservoir without
causing any deficiencies to the District’s system. The main transmission line to the District customers
is a 16-inch cast iron line that leaves the reservoir and travels along Boones Ferry thence south on
Carman Drive. This line is also in satisfactory condition, but is in need of valve maintenance.

Distribution Lines :

All of the distribution lines within the District are 6-inch, 8-inch, 12-inch or 16-inch and are of cast
iron or ductile iron construction. The District previously removed all asbestos lines and does not
allow PVC as a material for piping. However, there are areas within the District that have dead end
lines. Three dead end lines that have the potential to be looped are:

Area 1 (Shakespeare)proposes to connect two 6-inch diameter lines with 300 feet of 6-inch
water line. The District has previously identified this connection as a goal, but the acquisition of
land and/or easements is difficult.

Area 2 (Denny Court) proposes to connect two 6-inch diameter lines with 200 feet of 6-inch
ductile iron pipe.

Area 3 (Boone Ferry)proposes to connect a 6-inch line with an 8-inch line using approximately
1,400 feet of 8-inch ductile iron pipe. (Boones Ferry Road and Bryant Road)

The connections described in Areas 1-3 would provide an excellent looped water distribution system for
the District. A replacement schedule needs to be implemented as the cast iron lines are nearing their
design life.

Water Conservation

As well as continued monitoring of the water distribution system for leaks, the District has implemented
a tiered rate structure, a public education program, and is considering voluntary
retrofitting/replacement to encourage water conservation, and efficient irrigation programs.

Regulatory Requirements
All public water systems within the State of Oregon are subject to regulations as presented in Oregon

Administrative Rules (OAR), Chapter 333, Division 61. The District has adopted rules and regulations for
water service and a cross-connection ordinance. Design standards for the District have been most
recently updated in 2015. The design standards were adopted from Oregon American Public Works
Association (APWA), American Water Works Association (AWWA) and best management practices.



IMPROVEMENT PLAN

The following sections describe the improvement plan that is recommended for the Lake Grove Water
District.

Source
Itis recommended that the Lake Grove Water District to continue its water purchase agreements with
the City of Portland and implement a written agreement with the City of Lake Oswego.

Storage Reservoirs .
The current storage reservoir has adequate capacity for the design year 2035. No improvements to the
storage reservoir are recommended at this time.

Transmission and Distribution System

The current transmission lines feeding the storage reservoirs are adequate, but entering the end of a
design life of 50-75 years. The District needs to develop a replacement program. The distribution system
could be improved by elimination of some of the dead end lines.

Water Conservation

it is recommended that the District continue its current water conservation efforts, i.e. leak detection
and repair. The District has implemented a basic public education program via brochures. The brochures
recommend installation of water conserving plumbing fixtures and explanation of efficient lawn and
garden irrigation.

The development of a water conservation rate structure encourages consumers to conserve water.
This rate structure require a major users to pay more, and reward customers who minimize their water
usage.

Regulatory Requirements
The District should continue to comply with the drinking water regulations outlined in OAR 333 (061)
and with all requirements of the Oregon Health Division.

END OF SECTION
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SECTION | — CHARACTERISTICS - LAKE GROVE WATER DISTRICT
1.1 Water District Characteristics

The Lake Grove Water District (OR41, 00460) is a local government community water system located
entirely in Clackamas County, in the Portland metropolitan area. The District office is located at:
16552 Boones Ferry Road, Lake Oswego, Oregon 97035. The mailing address is: P.O. Box 1173, Lake
Oswego, Oregon 97035. The District also has a website: www.lakegrovewater.com.

The District currently consists of residential property, apartment complexes, shopping centers,
commercial office buildings, service stations, restaurants and hotels. The area is generally developed
with minimal redevelopment in residential areas with the extension of public sewers. The District is
within the urban growth boundaries of Lake Oswego.

The Kruse Woods Office park is a class A office complex and only has one undeveloped building pad.
The other commercial area is located on Bangy Road from Kruse Way to Burma Road. Large
residential areas are without gravity sewer and redevelopment is generally only possible with
extension of sanitary service to the larger lots. Most of the property to be redeveloped is under
County jurisdiction and will be annexed into the City of Lake Oswego with an R-7 zone, as the
sanitary sewer becomes available.

The District currently purchases all of its water supply. In 2014-15, approximately 70 percent was
purchased from the City of Portland and 30 percent from the City of Lake Oswego. The City of Tigard
serves as an emergency source with a metered connection. The District has two interconnected,
common wall reservoirs with a total storage capacity of 2.2 million gallons. These reservoirs are
located at the intersection of Knaus Road and Boones Ferry (Figure 1-1). The transmission lines are
16-inch ductile and cast iron lines. The 6-inch and 8-inch distribution lines are looped around 16-
and 12-inch transmission lines. There are dead end lines in the District due to cul-de-sacs and land
development. The District serves a estimated population of 3,000 through 1,190 residential, and 64
commercial connections.

Oregon Health Authority (OAR333-061-0060) plan submission and review requirements, (OAR333-
061-0057) (a) plan submission; (b) Preliminary plans, pilot studies, master plans and construction
plans shall be prepared by a Professional Engineer registered in Oregon, and submitted to the
Authority unless exempted by the Authority (See OAR 333-061-0060 (4)); (c) OAR 333-061-0060 (5)
master plans require each master plan to evaluate the need for at least a twenty year period.

1.2 Study Area

The Lake Grove Water District is generally bounded by Interstate 5 to the west, Kruse Way to the
north, Carman and Waluga Roads to the east, Boones Ferry Road to the southeast and Washington
Court to the south (Figure 1-1). The District incorporates approximately 550 acres.

1.3 Study Objective

The overall objective of this study to update the 1998 Master Plan and present the future water
supply and service needs.



1.4 Scope of Study
The overall scope of the Lake Grove Water District Master Plan update contains:
1} An evaluation of the current water supply facilities and usage;
2) An evaluation of the current water quality and level of service goals of the system;

3) An estimate of projected population growth;
4) An evaluation of possible improvements to the District’s water system.

1.5 Authorization

THETA, LLC, the District Engineer consultant updated the Master Water Plan July 2015. Funding for
preparation of the master water plan is provided by the District.

END OF SECTION
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EXISTING FACILITIES




SECTION Il - EXISTING FACILITIES

2.1 Lake Grove Water District Water Supply

The City of Portland and the City of Lake Oswego are the current water supply sources for the Lake
Grove Water District. The District is under a 10-year contract with the City of Portland to purchase
water. The original purchase contract is dated January 21, 1981 and was amended February 28,
1995. The contract amendment waived growth impact charges due from the District for July 1, 1990,
July 1, 1991, July 1, 1992, July 1, 1993 and July 1, 1994. The current wholesale agreement became
effective July 1, 2006 for ten years, through June 30, 2016. Automatic 10-year extensions until
notice is given to avoid an extension of the contract. The contract and amendment are included in
Appendix A.

There is a written IGA (dated July 1995) with the City of Lake Oswego. Preliminary discussion about a
formal contract has been held in the past with Lake Oswego. Lake Grove is Lake Oswego’s largest
wholesale customer. With the formation of the Lake Oswego/Tigard partnership and new treatment
facilities and capacity, this partnership has excess capacity. There have been informal discussions
with Lake Oswego and Lake Grove Water about purchasing additional volumes from the City of Lake
Oswego. A draft IGA between the City of Tigard Water District and Lake Grove Water District is
being pursued (October 2015) utilizing the existing connection at I-5.

2.1.1 Flow Metering

A 6-inch Rockwell meter is located along SW Boones Ferry Road at the “Leaving Portland” sign to
record the amount of water entering the Lake Grove Water District from the City of Portland. Past
the meter the line is an 8-inch ductile iron line which was upgraded in 1994. Maintenance of the
meter is by Portland Water Bureau (PWB) at expense to the Lake Grove Water District.

The City of Lake Oswego meter is located along Carman Drive at the intersection of Davis Lane. A
telemetry sensor has been installed by the District and at the reservoir, to control flow and minimize
water costs by the City of Portland.

A telemetry facility was installed by the District (2015) near the Lake Oswego connection that
controls the reservoir level and flow from Lake Oswego. This system can be monitored remotely by
the District personnel.

The City of Tigard (emergency source) water meter is located at the intersection of Carman Drive
and Interstate 5. The City of Tigard water connection crosses I-5 and enters the Lake Grove Water
District at the intersection of Harrington Avenue and Roosevelt Avenue. The elevation at the Tigard
meter is approximately 220 and approximately 250 at Carman/Kruse. This would result in 15PS|
reduction from the Tigard static pressure and would be significantly less than the current pressure
throughout the District.



2.1.2 Water Costs

Both the City of Portland and the City of Lake Oswego/Tigard Partnership have proceeded with
major improvements. This has caused the wholesale cost of water to escalate. By comparison the
wholesale rate in 1998 for the City of Portland was between $0.75/ccf and $1.12/ccf, and currently
in 2015 is $1.377 per ccf . Lake Oswego rate in 1998 was $0.67/ccf and is now $1.33 ccf, off peak and
$2.91 ccf, peak.

gg2.1.3 Water Purchase Agreement

The Lake Grove Water District entered into a purchase agreement with the City of Portland on
January 21, 1981 to purchase wholesale water. The current contract was updated in 2006 with a ten
(10) year time period.

1. The duration and language from the contract:

Section 3 — Duration of Agreement and Renewal (Highlights)

A. Initial Term

This agreement became effective on July 1, 2006 and shall continue in effect thereafter under
the terms of this section, unless terminated as provided herein. Each “contract year” shall run
from July 1 through June 30.

B. Initial Five Year Non-Renewal Notice

At any time during the five-year period from July 1, 2011, through June 30, 2016, either party
may give a written notice of non-renewal. If such notice is issued, the contract will terminate on
the next June 30 at least five years but not more than six years from the date of notice.

C. First Renewal in 2016 ,
If neither party give notice of non-renewal on or after July 1, 2011, and prior to July 1, 2016, the
contract shall continue for another ten years, through June, 30, 2026.

D. Subsequent Renewals After June 20, 2026

If this contract is renewed pursuant to Subsection 3. C. above, then the contract shall also be

repeatedly renewed for ten year intervals after June 30, 2026, and every ten years thereafter,
unless one of the parties gives notice of non-renewal under the terms of Subsection E. below.

E. Five Year Non-Renewal Notice ,

Either party may provide a written non-renewal notice any time during the second five years of
each ten-year renewal period. If either party gives notice of non-renewal during the non-renewal
notice period, the contract will terminate on the next June 30 at least five years, but not more
than six years from the date of the notice.

2. Rate:
The rate is determined annually via a complex procedure which includes maximum daily and

monthly flows, seasonal peaking factors and interruptible water purchases. Some elements
of the contract are being refined by interpretation of the contract by the City of Portland.



The Lake Grove Water District receives a monthly water bill statement that it is required to pay
within 30 days. The agreement is included in Appendix A.

There is only an IGA for water purchase agreement with the City of Lake Oswego (see Appendix A). A
written IGA agreement is being pursued with the City of Tigard (2015-see draft Appendix A).

2.1.4 Minimum Purchase

The Lake Grove Water District agrees to purchase a minimum amount of water from the Portland
Water Bureau. If the District does not use its minimum amount (determined by metering), it will still
owe the Portland Water Bureau an amount that compensates the Bureau for the guaranteed
minimum purchase. The purchase ratios are re-calculated annually and are based upon the
proceeding five years’ usage. No additional charges have been assessed to the District in more than
five years. Since the amount has been rigidly monitored, the District has been able to continually
reduce the required amount purchased from the City of Portland.

2.2 Water Distribution System

Water supply from the City of Portland and the City of Lake Oswego arrives to the Lake Grove Water
District through a 16-inch ductile iron pipeline outside the District. Both the City of Lake Oswego and
City of Portland water is stored in reservoirs located at Boones Ferry Road and Knaus Road, which is
approximately 10,000 feet from the District boundaries. The City of Lake Oswego water enters the
16-inch line approximately 7,000 feet from the reservoir and backflows into the reservoir. An
altitude valve is used since the City of Lake Oswego pressure zone is approximately 10 feet higher
than the Lake Grove reservoir. A new (2015) telemetry system with automatic valves controls the
flow and reservoir level.

All lines within the District are either cast iron or ductile iron. All known asbestos lines have been
removed from service and PVC C-900 is not currently allowed as a material within the District. Once
water enters the Lake Grove Water District, there are 5 major loops with several interval loops.

Loop 1 - Begins at the intersection of Meadows, Carman and Quarry and continues westerly down
Meadows to Bangy Road, westerly on Bangy Road to Bonita, continuing easterly on Bonita to
Carman Drive and back northeasterly to the Meadows/Quarry intersection. This loop services the
majority of the commercial properties in the District.

Loop 2 — Begins at the intersection of Bonita and Carman Drive with loop 1, continues westerly along
Bonita to Bangy Road and continuing southerly along Bangy Road to Burma Road, and continuing
southerly within an easement to Shakespeare Street, then easterly on Shakespeare Street to
Carman Drive, and northeasterly along Carman Drive to the intersection of Bonita and Carman
Drive. This loop has commercial properties on the south side of Bangy Road, the remainder are
residential customers.

Loop 3 - Begins at Carman Drive and Burma Road at a point on loop 2 and continues along Carman
Drive to the southwest to Lake Forest Blvd., and proceeding southeasterly along Lake Forest Blvd. to
the intersection of Washington Court, Lake Forest Blvd. and Inverurie Road, and continuing north on



Inverurie Road to Carman Drive. This has a residential use and is largely outside Lake Oswego city
limits.

Loop 4 — Starts at the intersection of Lake Forest Blvd. and Carman Drive and continues
southwesterly to Roosevelt Avenue, continuing along Roosevelt to Washington Court and then
south along Tracy Avenue to the intersection with Frost Avenue, then easterly along Frost Avenue to
Summer Place, continuing in an easement easterly and then northwesterly to Denny Court, then
north along Denny Court to Washington Court, and then east along Washington Court to the
intersection of Washington Court, Inverurie Road and Lake Forest Blvd., then back to the northwest
along Lake Forest Blvd. to the intersection of Lake Forest Blvd. and Carman Drive. This loop is
entirely residential with a mixture of Lake Oswego and Clackamas County property.

Loop 5 — Begins at the intersection of Carman Drive, Bonita and Waluga Drive, and continues
southwesterly along Carman Drive to the intersection with Inverurie Road, then southerly along
Inverurie Road to the intersection with Washington Court and Lake Forest Blvd., then east along
Washington Court to Boones Ferry Road, proceeding northeasterly along Boones Ferry Road to the
intersection with Madrona Street, then along Madrona Street to the intersection with Waluga Drive,
proceeding north to the intersection of Firwood Road, and proceeding easterly along Firwood Road
to Boones Ferry Road, then along Boones Ferry Road to the intersection with Quarry Road, and then
north on Quarry to the intersection with Oakridge Road, and continuing west on Oakridge Road to
the intersection with Waluga Drive, and then continuing northerly along Waluga Drive to Carman
Drive. This loop consists of commercial properties along Boones Ferry Road, but with the majority
being residential.

There are several internal loop connections within each of these larger loops. There are several dead
end lines ether inside or outside these loops. Several of these dead end lines can potentially be
looped in the future.

2.3 Water Quality

The Lake Grove Water District complies with State and Federal standards for drinking water. All
drinking water is tested by the City of Portland or the City of Lake Oswego prior to release to the
District. The District has received boil required Notices from the City of Portland due to problems
within the City of Portland system. No Notices have been generated due to District problems. Lake
Grove has been participating with a water quality program whereby samples have been collected.
Eight new eclipse No. 88 sample stations were installed in 2015 and located throughout the District.

2.4 Reservoir Storage »
The reservoirs that serve the Lake Grove Water District are located on Boones Ferry Road across
from Knaus Road.

The first reservoir was constructed in 1964 with a capacity of 1 MG. This is a rectangular concrete
structure with a flat top. Connected by a common wall is a second concrete reservoir of similar
design (1998) with a capacity of 1.2 MG. The first reservoir is currently 51 years old and potentially
reaching its design life just past this master plan. Many concrete reservoirs have an actual useful life
significantly past a design life. A cursory structural investigation in 1998 found no structural
problems. Some minor leaks have been repaired. The newer reservoir was inspected in 2000 for



possible leaks and none were found except for minor weeping. This reservoir is currently 16 years
old.

2.5 Customer Billing
""" Lake Grove Water District bills its customers on a bi-monthly basis. Each customer is charged a base
service rate based on the size of meter. Water use is then based on a tier system. The current
base rates and usage per tier is listed in Table 2.1. The Lake Grove Water District does all their
billing in house. Recent rate studies by outside consultants have provided outlines and
recommendations for raising rates.

Table 2.1 Lake Grove Water District Basic Customer Service

Charges
Meter Size Fixed Base Rate
5/8” $39.50
3/4” $43.45
1 $55.30
1.5” $71.10
27 $114.55
3” $434.50
4” $553.00
6” fire $829.50
6” $829.50
8" $1106.00

Rates are based on the meter fixed base rate plus a tiered
usage rate.

(100 cubic feet) CCF Units (effective 2/1/2016)

Tier 1 Units 1-6 $2.00 each
Tier 2 Units 7-20 $2.90 each
Tier 3 Units 21+ $4.55 each

2.6 Current Water Usage

Water usage figures for years 1990-1996 and for 2009-2015 for the Lake Grove Water District are
listed in Table 2.2. The total water purchased (from the water sources) for the years varies between
19,199,100 cubic feet in 1990-91 to 25,646,500 cubic feet in 2014-15 and has not always increased

- year by year. The 1992-1993 years were drought years and mandatory water conservation use was
employed. 2008-2009 was the period of the great recession, but there was little or no growth until
2014.

In the past, the City of Lake Oswego has requested that the Lake Grove Water District not take water
during summer months. With improvements nearing completion with the Lake Oswego/Tigard
partnership there is excess capacity within this system. Calculation.of the true water loss has always
been difficult to determine since customer and master meters from the City of Portland and Lake



Oswego often are read at difference times. During the years 1990-1996, is a mean value of 9.2
percent loss has been calculated. In 1995 and again is 2012-13 electronic leak detection was
contracted. In both cases leaks were found and repaired. Older service meters were also replaced
and old galvanized lines replaced. As of 2015 the average water loss was calculated at 9.5 percent.
The loss is within recognized limits and is primarily due to meter accuracy, minor leaks, construction,
and fire losses. Figure 2.2 graphically depicts the above values.

Table 2.2

Lake Grove Water District
Yearly Water Consumption Report
1990-91 1991-92 1992-93 1993-94 1994-95 1995-96
Total Water
Purchased 20,850,800 20,964,100 19,199,100 22,066,700 23,619,700 22,858,700
(cF)
Customer

Usage (CF) 19,030,000 19,596,800 17,087,288 19,380,000 21,386,800 21,185,600

Purchased
from 13,601,100 14,057,700 2,832,100 10,818,800 12,656,700 11,349,200

Portland (CF)

Purchased 7,249,700 7,734,200 16,367,000 11,247,900 10,963,000 11,509,500
from Lake
Oswego (CF)

Increase /
{Decrease) 5.4% (8.4%) 14.9% 7.0% (3.2%)

2009-10 2010-11 2011-12 2012-13 2013-14 2014-15

Total Water
Purchased 25,357,900 23,976,900 28,043,100 23,236,700 24,383,200 25,646,500

(CF)

Purchased
from 14,704,900 14,494,000 14,632,500 19,053,500 17,247,000 17,682,500

Portland (CF)

Purchased
from Lake 10,653,900 9,482,900 10,410,600 " 4,183,200 7,136,200 7,964,000

Oswego (CF)

Increase /
(Decrease) {0.5%) 17.0% {17.1%) 4.9% 5.2%

Between 1990-91 and 2014-15 = 24 years, there has been increase in total water purchased by 23%.

END OF SECTION
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SECTION Ii - WATER SYSTEM MANAGEMENT AND PLANNING

3.1 Water Master Plan Content

All community water systems with 300 or more service connections are required to have a current
master water plan prepared by a professional engineer registered in Oregon. Currently, the Lake
Grove Water District has more than 1,250 active accounts. The master plan shall evaluate the needs
of the water system for at least a twenty year period. In order to be approved by the Department of
Human Resources, Oregon Health Division, the master plan shall include the following items
pursuant to OAR 333-061-0060:

A summary of the overall plan;

A description of the existing water system;

A description of water quality and level of service goals;

An estimate of the projected growth of the water system;

An evaluation of the ability of the existing water system facilities to meet the water quality
and level of service goals; ,
Identification of alternative engineering solutions to meet any deficiencies of the system
facilities that do not meet the water quality and level of service goals;

g) Adescription of financing alternatives for the identified engineering solutions;

h) Arecommended water system improvement program.
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3.2 Current Service Goals of the District

The overall goal of the Lake Grove Water District is to comply with all State and Federal regulations
concerning water quality, flow and pressure requirements, and capacity needs related to water use
and fire flow needs. The regulations include, but are not limited to, the Safe Drinking Water Act
{1974) and its amendments as implemented by the United States Environmental Protection Agency
(EPA); the laws under ORS Chapter 448, the Oregon Drinking Water Quality Act. More information
regarding the Oregon Drinking Water Quality Act can be found in the Oregon Administrative Rules,
Chapter 333, Division 61: Public Water Systems. Local and State laws have requirements regarding
flow and pressure requirements. Local fire districts provide rules for required fire flows.

3.3 Design Life and Capacity/Sizing Criteria

There are six major components of a water system: water source, water treatment, facilities,
storage reservoirs, storage capacity, reservoir site and water main size. Each component must have
enough capacity to meet the water demand for the planning period.

3.3.1 Source

The water source must be capable of supplying the maximum daily demand of the water system for

years. The current sources for the District are the City of Portland and the City of Lake Oswego. The

current agreement with the City of Portland expires in 2016. The Portland contract automatically
without required notice extends for another 10 years. A formal agreement with the City of Lake
Oswego has yet to be prepared, other than the 1975 IGA. There is a strong recommendation to
retain both the City of Portland and Lake Oswego as sources.



3.3.2 Water Treatment Facilities

The District does not own or operate any water treatment facilities, since it receives all of its supply
from the City of Portland and the City of Lake Oswego. Therefore, this component will not be
evaluated.

3.3.3 Storage Reservoirs

Storage reservoirs have a design life of 60 years for steel construction and 80 years for concrete
construction. The District currently has two concrete reservoirs with a capacity of 2.2 MG. The
original reservoir is now 51 years old and has no known structural deficiencies. At the end of this
master plan the original reservoir is nearing its expected design life. It is recommended that both
reservoirs be evaluated for current geotechnical and structural criteria in light of the Cascadia
subduction zone. Both reservoirs share a common wall and have a similar design.

3.3.4 Storage Capacity

Reservoirs are sized so that they can provide equalizing storage, emergency storage and fire reserve
storage.

Equalizing Storage is used to adjust for fluctuations in the supply and demand in the water system.
For Lake Grove, the equalizing storage is typically estimated using 20 percent of the maximum daily
demand.

Emergency Storage is required to protect against a total loss of the water supply. A total loss could
result from a treatment plant shutdown, contaminated supply, broken water main or an electrical
outage. The emergency storage should be an adequate volume to supply the system’s average daily
demand times 2.5 to 3 times or to the maximum daily demand.

Fire Reserve Storage is required to fight a fire within the water system. Fire flow storage is based on
the maximum flow and duration required to fight a major fire. Fire flows of 1,000 GPM are sufficient
for one or two family dwellings not greater than two stories in height within the County or City.
Lower fire flows are often used in rural service areas. Commercial and institutional buildings require
higher flows. These fire flows are estimated for each individual building, based upon occupancy,
material construction and size of structure.

3.3.6 Reservoir Site

The reservoir site should be selected such that the elevation of the reservoir maintains adequate
water pressure throughout the water system. The pressure range in the water system should stay
between 25 and 100 psi, with 20 psi as an absolute minimum.

The Lake Grove reservoir site is ideally located to serve the District with a ground elevation of
approximately 460, and the first customer at a ground elevation of approximately 260 not including
the reservoir height results in a static pressure of 87 psi at the first customer at the low point in the
District that static pressure exceeds 125 psi.



3.3.6 Water Mains

Water mains should have a design life of 50 to 60 years. Distribution mains are typically sized for fire
flow and the estimated 20 year population demand. Mains should have a minimum size of 6-inches
diameter to provide minimum fire flow capacity. All mains should be large enough to sustain an
operating pressure of 25 psi. State regulations require a pressure of 25 psi at all service connections
at all times.

In addition to the above design criteria, the following recommendations are used in design:

2” diameter lines: dead-ends without a fire hydrant, not exceeding 200 feet in
length and serving no more than four residences.

4” diameter lines: maximum length of 400 feet on dead-end mains with no fire
hydrant.

6” diameter lines: standard size for looped syStem.

8” diameter lines: minimum size for permanently dead-ended lines with fire
hydrants.

10” diameter and larger: main transmission lines.

Water system mains should be looped whenever possible. The installation of dead-end mains should
be avoided.

In the Lake Grove District the majority of the mains are over 50 years old and are cast iron. The
records are not very complete but indicate the majority of the mains were installed between 1963
and 1972. The newer lines are ductile iron. All known asbestos lines have been removed. Thereis a
short length of 2-inch lines that are scheduled for upgrading. All the looped lines are 6-inches or
greater and the standard for new construction is 8-inch ductile iron. A 6-inch line operating at the
maximum plumbing code velocity of 10 ft/sec is capable of delivering 900 gal/min. An 8-inch line at
10 ft/sec will produce 1500 gal/min. The Lake Oswego Fire Department conducted fire flow tests to
determine fire rating and rated the Lake Grove system very good.

3.4 Economic Conditions

Current and future water demands for the Lake Grove Water District are affected by the population
and economic trends. Currently, the District is essentially comprised of residential units, apartment
complexes, a shopping center, commercial offices, services stations, restaurants and hotels. The
District is located within the Lake Oswego urban growth boundary. The area is generally developed
with modest new growth expected.

3.5 Population
Previous population forecasts have proven to extremely overestimate the projected growth in the

Lake Grove Water District. New projections by the City of Portland for 2005-2040 in the Lake
Grove/Lake Oswego area have been characterized as low. Lake Oswego has forecasted a five year



population change to 2017 of 4.67%. Nearly all growth expected within the District boundaries will
occur thought redevelopment and the availability of gravity sanitary sewer. Taking the growth rate
of 4.67% for five years and computing a straight line increase of 4.67%/5 years = 0.934%/year.

Applying this to the current service connections (1190%0.00934) = approximately 11 units per year.

A comparison can be made using the increase of services from 1996-2015, which was recorded as
187/18 years or 10.4 units per year. With economic, build cycles and other factors, 10 new service
connections per year appear to be a realistic number. Relating meter services to population with a
factor ranging from 2.3 to 2.5 persons/service connection the population growth in the District is
likely to grow at a rate of approximately 25 persons per year. A factor od 2.4 was used for the
population forecasts.

Year | Forecast of new construction Forecast of population
2015 1190 current connections 2856
2020 1200 2880
2025 1210 2940
2030 1220 2928
2035 1225 2940

Currently there are 64 commercial accounts in the District. The Kruse Woods Office Park along
Meadows Road only has one pad for future development. Some redevelopment along Boones Ferry
is likely on the easterly side of the road within the next 5-years. This land includes the property
leased by the Lake Grove Water District.

3.6 Water Demand

Water supply facilities are to be sized according to the anticipated water demand. This section
estimates current water demands in the Districts and projects future water demands based on the
current demands, economic trends and future populations.

A water supply may be considered adequate for current domestic water demands but inadeguate
for fire protection and future requirements. The future requirements may be higher due to
population increases, zone changes, redevelopment and fire protection requirements. The future
water demands also need to account for anticipated changes in technology and water supply
regulations.

Future water demands can be estimated utilizing peak hour demand, peak day demand, peak month
demand and annual demand. The new flow controls allow for estimates of peak hour demand and
the peak day demands, but this information has not been available for sufficient time to determine
peaks. The average annual demand is being utilized to determine the future water demands for the
Lake Grove Water District.

Present Water Demand

The historical values for water demands for the fast six (6} years are shown in Table 3.4. The annual
amount of water purchased by the District has some unexplained oscillations up and down for the
past six (6) years. Factors that may have impacted usage include economic climate and weather.




For this six (6) year period there has been only a 1.14% (256456-253579/253579) increase in water
purchases. This small increase may be attributed to water conservation and reduction in leaks. The
water loss has been hard to quantify in the past due to different meter read dates from source and
customers. The current loss rate has been calculated at 9.5% (2015).

Table 3.4
Annual Water Usage
Year Portland (CCF) | Lake Oswego Total (CCF) Yearly Change
(CCF)

2009-10 147,040 106,539 253,579 N/A
2010-11 144,940 94,829 239,769 (13,810)
2011-12 146,325 104,106 250,431 10,662
2012-13 190,535 41,832 232,367 (18,064)
2013-14 172,470 , 71,362 243,832 11,465
2014-15 176,825 - 79,640 256,465 12,633
6 year average 246,074
Gal/Day 504,283

Table 3.4 contains annual consumption and Table 3.5 the average day demand for years 2009-2015
along with the per capita water usages for the average day.

The average water usage per capita values for average day is 150 gpcd. The current water demands
values were converted from cubic feet to gallons in order to obtain per capita water usage values.

Table 3.5
6-Year Daily Demand
Year Annual Consumption MG/YR Average Day Demand (gallons)
2009-010 : 190 520,000
2010-11 179 ‘ 491,000
2011-12 187 513,000
2012-13 173 476,000
2013-14 182 500,000
2014-15 192 526,000

Future Water Demands

The future water demand for the District can be estimated utilizing the forecasted population and
the average per capita water usage. There is a significant degree of uncertainty in determining the
precise future water demand of the District. The following assumptions give credit to the
uncertainty. First, it is assuméd that the population will experience a growth pattern as outlined in
section 3.5. Second, it is assumed that the same water usages will be maintained as per the
historical record of the past six years. There is no accounting for future water conservation
practices. However, use of the average per capita usages and forecasted populations will provide a
reasonable prediction for future water demand. The peak day demand in the Portland metropolitan
suburban area varies between 2.3 and 3.0 times the average. Oak Lodge Water District and Wolf
Creek Highway District use 2.5 and 2.3 times, respectively. Based on actual average computed daily
use the peak demand was found to be a factor of 1.68 to 1.75 for the Lake Grove Water District.




Table 3.6
Future Water Demands

Total
Year Forecast Population Average Daily Demand Peak Day Demand
(gal/day) (Gal/Day) 1.14%
2015 2856 526,000* 885,000
2020 2880 529,900 936,600
2025 2904 534,300 991,200
2030 2928 538,800 1,049,000
2035 2940 541,000 1,110,200

*Assumes:

residential 150 gpcd residential = (2856) {150) = 428400

Commercial 15 gpcd commercial = (6507)(15) = 97605

Therefore 428400 + 97605 /2856 = 184 gpcd composite, values have been rounded

Storage DesignV
The reservoir storage design criteria were presented in Section 3.3. The storage capacity

incorporates: 1) equalizing storage, 2) emergency storage and 3) fire reserve storage. The Oregon
Fire Code outlines fire flow and durations requirements based on building size and classification.
Buildings with fire sprinklers have a reduced demand up to 75%. The fire reserve is based upon a
minimum fire hydrant demand of 2,000 gpm for a duration of two hours: The storage capacity for
the District is the sum of the equalizing storage, the emergency storage and the fire reserve storage.

The calculated values are in Table 3.7.

Table 3.7
Recommended Reservoir Storage Capacity
Based on Average Annual Day Demand

Year Daily average Equalizing Emergency Fire Reserve Total (gal)
Storage (gal) Storage Storage (gal)
2015 526,000 177,000 885,000 240,000 1,302,000
2020 529,900 187,300 936,600 240,000 1,363,900
2025 534,300 198,200 991,200 240,000 1,429,400
2030 538,800 209,800 1,049,000 240,000 1,498,800
2035 541,000 222,000 1,110,200 240,000 1,792,200
Table 3.8
Peak water use
2009-2015
Year Peak month Month ccf Gal/day
2014-15 " August 34,181 825,000
2013-14 July 35,753 888,000
2012-13 September 30,342 757,000
2011-12 June 36,608 915,000
2010-11 August 37,852 913,000




2009-10 | July 41,921 | 1,012,000

Daily peak average 885,000

Alternatively at the high end, if the emergency storage were calculated as three times the average
daily demand (526,000) (3) = 1,578,000 + equalization storage @ 25% (221,300) + Fire storage
(240,000) = 2,039,300 gallons needed in 2015, for 2035; emergency (541,000) (3) = 1,623,000 +
equalization @ 25% (277,600) + fire storage (240,000) = 2,140,600 gallons. At the end of the 20 year
period additional storage should be considered.

END OF SECTION
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SECTION IV - IMPROVEMENT ALTERNATIVES

4.1 General

The purpose of this section is to identify, evaluate and compare alternatives of improvements to the
Lake Grove Water District system. The following components will be considered:

Water supply source — City of Portland and City of Lake Oswego
Water storage — reservoir

Water mains — sizing and routing

Water conservation

Regulatory requirements

Many factors are considered in evaluating and comparing the alternatives for the components.
These factors include feasibility, cost (capital and maintenance), user fees, implementation, risk,
political acceptability and environmental impact.

4.2 Water Supply Source

The water supply source for the Lake Grove Water District is the City of Portland and City of Lake
Oswego. Water is currently directed from the City of Portland via an 8-inch pipe and stored in 2.2
million gallon (MG) concrete common wall reservoirs located northeast of the District within the City
of Lake Oswego. Water gravity flows to the same concrete reservoirs from the City of Lake Oswego
via a 6-inch connection at Davis Lane.

Both the City of Lake Oswego and the City of Portland serve as the District’s only water supply
sources. The City of Portland’s Powell Butte reservoir expansion and closing of surface reservoir in
the City has resulted in significant increases in the rate structure for contract wholesale purchases.
Similarly, Lake Oswego and the City of Tigard have jointed with major upgrades and improvements
which resulted in significant increases in residential rates corresponding substantial increases in
wholesale rates. ‘

The District has no formal written contract with the City of Lake Oswego. The City of Lake Oswego
has indicated that it can continue to provide water to meet the District’s needs. The City of Tigard
will continue to serve as an emergency source.

The District commissioned a study for possible wells within the District. The results were not
favorable. The City of Lake Oswego Development Code is restrictive with respect to utility uses in
residential zoning. There are no industrial zones in the District. The Meadows Road corridor has
possible zones, they would be: campus research & development (CR&D) and mixed commercial
(MC). Along Boones Ferry is West Lake Grove office commercial (WLGOC).

Development of wells as an alternate source need to consider the following:

s Ability to obtain Water Rights
» Land Use Zoning, and land use planning
¢ Development Costs

o Purchase land




o Engineering
o Well construction and development costs
o Pipe line extensions and connections
o Treatment facility
* Maintenance and operation cost.

4.3 Storage Reservoirs

Currently, the District has storage reservoirs located northeast of the District, at the intersection of
SW Boones Ferry Road and Knaus Road. The current reservoirs capacity is 2.2 MG.

Calculations provided in Section 3 estimate that the current reservoirs will have sufficient storage
capacity to service the District through the year 2035.

4.4 Water Distribution

Improvements to the District’s water transmission and distribution system are discussed in this
section.

Transmission Line

Currently, the District receives water from the City of Portland via a 6-inch transmission line. This
line feeds the 2.2 MG reservoir after flowing through a 6-inch meter. The meter tabulates the
amount of water billed by the City of Portland. The 6-inch meter is maintained by the Portland
Water Bureau. It is routinely maintained by the Portland Water Bureau and is in good working
condition. The District receives water from the City of Lake Oswego via a 6-inch connection at Davis
Lane. The transmission line sizes are adequate to feed the reservoir without causing any deficiencies
to the District system. Recent controls at the Lake Oswego connection allows for remote monitoring
and regulation of flow and reservoir height. A construction flow meter is connected to the City of
Portland line.

The main transmission line to the District customers is a 16-inch cast iron line that leaves the
reservoir and travels south on Carman Drive.

Distribution Lines

All of the distribution lines within the District are 6-inch, 8-inch, 12-inch or 16-inch and are of mostly
cast iron with some ductile iron construction. The District previously removed all asbestos lines and
does not allow PVC as a material for piping. There are three places within the District that have un-
looped lines and can be looped. These areas are highlighted in Figure 4.1.

Area 1 is located between Bangy Road and Lake Forest Boulevard. The line is a 6-inch diameter
line that could be connected to the 6-inch line in Shakespeare Street. The District has previously
identified this connection as a goal, but the acquisition of the land and/or easements remains
difficult.




Area 2 is located at the south end of Gassner Street. The District desires to connect the 6-inch
ductile iron line in Gassner Street with the 6-inch line that was extended from Frost Lane.

Area 3 is located at Boones Ferry Road, Firwood Road and Bryant. A connection between the 8-
inch cast iron line in Boones Ferry Road with the 6-inch cast iron line in Firwood Road and the 6-
inch line of Bryant would complete two loops. The length of pipe required for the connection is
approximately 1,400 feet. A preliminary design has been prepared and timing will be with the
Boones Ferry Road improvement project anticipated in 2016-17.

4.5 Water Conservation

The District has taken an active stance towards water conservation. Beginning in 2013-14 and
continuing in 2014-15, electronic read meters have been installed. The District has replaced a
portion of the customer water meters. Pipe leakages are identified and repaired quickly due to daily
and weekly monitoring of water use. The District’s water losses have been currently calculated at
approximately 9.5 percent.

Other measures that the District have pursued in water conservation include a public education
program, voluntary retrofitting/replacement of inefficient water fixtures, new tiered rate schedule
and rate structures which encourage water conservation and efficient irrigation programs.

A public education program on water conservation has been instituted in order to influence water
consumption in the District. A typical program for the District could include mailings of brochures,
pamphlets and guides.

Homeowners should be encouraged to replace inefficient water fixtures or to use retrofit kits.
Retrofit kits consist of toilet tank inserts, low-flow showerheads, faucet flow restrictors and toilet
leak detection dye tablets. Retrofit kits may cost approximately $7.00 each, depending on the
specific items in the kit.

A tiered rate structure that encourages water conservation has been implémented:

Current Tiered Rate Schedule
CCF units (effective 2/1/2016) }
Tier 1 Units 1-6 2.00 ea.

Tier 2 Units 7-20 2.90 ea.
Tier 3 Units 21+ 4.55 ea.

*ccf = one hundred cubic feet of water, or 748 gallons.

Since most of the customers in the District are residential users, the District could encourage these
users to use efficient irrigation measures, i.e. watering in early morning and evening hours to reduce
water loss due to evaporation.

implementation of one or more of the above water conservation measures would reduce the per
capita water use and monthly user fees.

4.6 Regulatory Requirements



All public water systems within the State of Oregon are subject to regulations as presented in
Oregon Administrative Rules Chapter 333, Division 61. The District’s responsibilities under these
rules are identified below:

Water suppliers are responsible for taking all reasonable precautions to assure that the
water does not exceed maximum contaminant levels, that the water system facilities are
free of public health hazards, and that the water system operation and maintenance are
performed as required by OAR 333 (061);

Routinely collect and submit water samples for laboratory analysis at the frequencies
prescribed by OAR 333-061-0036;

Take immediate corrective action when the results of analysis or measurements indicated
that maximum contaminant levels have been exceeded and report the results of these
analyses as prescribed by OAR 333-061-0040;

Continue to report as prescribed by OAR 333-061-0040, the result of analysis or
measurements which indic_:ate that maximum contaminant levels have not been exceeded;

Notify all customers of the system, as well as the general public in the service area, when
the maximum contaminant levels have been exceeded;

Notify all customers served by the system when the reporting requirements are not being
met, or when public health hazards are found to exist in the system, or when the operation
of the system is subject to a permit or a variance;

Maintain monitoring and operating records and make these records available for review
when the system is inspected;

Maintain a pressure of at least 20 pounds per square inch (psi) at all service connections at
all times;

Follow-up on complaints relating to water quality from users and maintain records and
reports on action undertaken;

Conduct an active program for systematically identifying and controlling cross sections;
Submit, to the Division, plans prepared by a professional engineer registered in Oregon for
review and approval before undertaking the construction of new water systems or major

modifications to existing water systems, unless exempted from this requirement;

Assure that the water system is in compliance with OAR 333-061-0205 through 333—61-
0295 relating to certification of water system operators.
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The District has adopted rules and regulations for water service and a cross-connection ordinance.

The cross-connection ordinance is included in Appendix B. Design standards were adopted from
Oregon APWA,

END OF SECTION

























































































































































































































































