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Glossary

A.G.S. Above Ground Surface, measured in feet

ANSI American National Standards Institute. A private, non-profit crganization that oversees
the development of voluntary consensus standards for products, systems, and services
created within the United States. Often combined with ASTM as a dual standard.

Aquifer A water bearing geological formation; in Oregon, viable aquifers usually consist of sand
andfor gravel, basalt rock, and/or marine sediments (shale, sandstone, etc.)

ASTM American Society for Testing and Materials. An international standards organization that

develops and publishes voluntary consensus technical standards for 15 separate
sections, including: iron and steel products, construction, and water and environmental
technology equipment and processes used in the water supply field. Often combined with
ANSI (ANSI/ASTM) to create a dual standard.

Average Day Demand (ADD)

The total amount of metered (delivered to customers) water in one full year divided by
365

Average Summer Demand
{ASD)

The estimated average daily demand during 3 full summer months, typically July,
August, and September.

Average Winter Demand

The estimated average daily demand during 3 full winter months, typically December,
January, and February

AWWA American Water Works Association: A water industry trade group that develops and
publishes standards for equipment and chemicals used in the potable water supply
industry.

B.GS Below Ground Surface, measured in feet

Cubic Feet (ft*)

A measure of water volume, often used for water billing purposes. 1 cubic foot of water =
7.48 gallons

C.F.SorCFS Cubic feet per second, a measurement of rate of fluid flow (1 CFS = 448 GPM)

DEQ Oregon Department of Environmental Quality. Responsible state agency for wastewater
collection, treatment, and discharge as well as for air quality and solid waste disposal

EPA Environmental Protection Agency, Federal government agency responsible for

calculating, establishing, and enforcing national (U.S.} drinking water quality standards

Feet of Head (feet) (ft.hd)

An engineering unit of pressure, usually used to equate a vertical column of water to
gauge pressure. 1 foot of water = .433 pounds per square inch (psi) pressure

F.P.S. or FPS Feet per second, usually used to indicate water velocity in a pipeline. 5 FPS is generally
recognized as the recommended maximum pipeline velocity.

GPCD Gallons Per Capita per Day (AKA: gallons per person per day)

GPD Gallons Per Day

GPM Gallons Per Minute, used as a common measurement unit of water flow rate

GRorG GR=Ground water registrations before 1955
G=Certificate of registration for groundwater sources after 1955 (Oregon)

Groundwater Naturally occurring water from a water bearing formation (aquifer) at depths > 18' B.G.S.
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Groundwater Act {Oregon)

In Oregon, a statute, adopted in 1955, that established water well contractor licensing,
water well construction standards and well logs, and groundwater rights and permits.

HI

Hydraulic Institute: An independent organization that provides third-party testing and
certification, as well as published standards, for pumping and hydraulic equipment in the
United States.

HP, Horsepower

Horsepower-mechanical power necessary to perform work, typically used to calculate the
work required to transfer a given volume of water against a given total dynamic head.
1000 GPM @ 100" TDH = 25 theoretical HP (THP). Actual or "Brake” HP (BHP) is
usually 20-60% higher than theoretical value; i.e. 25 THP=30-40 BHP.

Keizer, City of Keizer

City of Keizer; including all water customers supplied and billed by the city as well as city
owned wells, pumps, storage, and distribution system.

Maximum Day Demand (MDD)

The maximum actual or projected daily water consumption in a given year. Source
capacity and storage requirements are frequently based and sized on this demand.

MCL/MCLG/mcl

Maximum contaminant level-Max. allowed level of a given contaminant set by the EPA
MCL goal =desired maximum level of a contaminant

Metered (or Sold} Water

The rate or volume of water delivered (and thus, metered) to customers through service
connections and water meters. The difference between the “Production” and "Metered”
volume of walter is considered as unaccounted for or loss water and is not compensable.

MGI/L or mg/L Milligrams per liter; concentration of a mass of a chemical or contaminant per unit
volume of water, roughly equal to 1 part per million (1 Ib. per million Ibs. = 1 mgiL)

MGD or mgd Million gallons per day (1 MGD = 694.44 GPM or 1.55 CFS)

MSL Mean Sea Level-elevation above or below normal sea level (usually expressed in feet)

NA or N/A Not applicable, none available

ND or N/D None detected or non-detectable level of an individual contaminant, chemical, element,
or compound (mostly used in water quality tests)

NSF National Sanitation Foundation; an organization that provides third-party testing and
certification of water systern components and chemicals. NSF standards 60
(components) and 61 (water treatment chemicals) are used in Oregon as the minimum
levels of compliance, per OHA.

OHA or Health Authority Oregon Health Authority, responsible state agency for the regulation of Public Water

Systems in Oregon

Peak Hour Demand

The maximum instantaneous flow rate within a water system anticipated at any one time
in a given year, usually expressed in gallons per minute (GPM). Often determines the
source and pumping equipment, water storage, and/or distribution system sizing

Per Capita Demand (GPCD)

The rate of water consumed or used by a single person per day, expressed in gallons.
Can be applied to average, maximum day, or peak hour demands

PSI (psi) (psig)

Pounds per square inch, a unit measurement of applied pressure. Note that 1 PSI = 2.31
Feet of water head; 100" of water head = 43.3 psi; 100 psi = 231 feet; Also, See Feet of
Head

Production

Used to distinguish the total rate or volume of water delivered from the sources from the
total rate or volume sold or delivered to customers. Used for average day, maximum day,
and peak hour ohservations.
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Pumping Water Level {(PWL)

The stable distance from ground level downward to the lowest water level in a water well
during sustained pumping conditions, usually measured in feet B.G.S.

Salem or City of Salem

City of Salem Public Works Department and all treatment, conveyance, and metering
facilities owned or operated by the City of Salem.

Static Water Level (SWL)

The distance from ground level downward to the highest free standing water level in a
water well that is not presently under pumping conditions, usually measured in feet
B.G.S.

TDH or T.D.H. Total Dynamic Head (in feet)-Sum of the vertical lift (lowest water surface to upper water
surface or source to point of delivery) plus delivery pressure, and the sum of all pipe,
valve, and minor friction losses,

Unit Used to determine a total volume of water, often used for billing purposes (Typ. Value: 1

unit = 748 gallons)

USGS (U.S.G.S)

United States Geological Survey

Well An artificially created (usually vertical) opening or shaft constructed below ground level
for the purpose of locating and extracting water, oil, or gas. A deep water well is usually
defined as a well greater than 20’-30’ in total depth.

WRD/OWRD Oregon State Water Resources Department, State agency responsible for water well

construction standards, water well contractor licensing, and water rights appropriations
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Executive Summary

General: This Water System Master Plan Update for the City of Keizer will outline and
evaluate the current water system and the improvements necessary to accommodate
the anticipated growth and correct current deficiencies. The time span of this study is 20
years, outlining the projected needs of the city's water system between Year 2012 to
2032, inclusive.

Scope of Study: A well prepared water system master plan will evaluate several factors.
Among these are: inventory and status of the current water system, projected
population growth, adequacy of existing sources and pumping facilities, status and
adequacy of water rights, evaluation of pertinent water quality parameters, distribution
system adequacy for varying water demands, water storage requirements, capital
improvement requirements, funding options, and a recommended implementation
schedule.

Existing System: The existing water system obtains all of its source water exclusively
from fifteen individual deep groundwater wells with a sixteenth well (Lacey Court)
scheduled for activation in Spring, 2013. All of the production wells derive water from
unconsolidated (sand and gravel) type of aquifers and all wells drilled after 1980 are
supplied from one or both of these aquifers: the Willamette Silts or the lower Troutdale
Formation. The city’s primary aquifer, the Troutdale aquifer, is a very productive water-
bearing formation and wells capable of over 1000 GPM are often developed from this
source. The other aquifer, the Willamette Silts, is more limited in production capability
due to more cementation (clay binder) of the formation and wells are typically limited to
500-600 GPM in yield. The individual capacity of Keizer's fifteen weli/pump system
range from 300 GPM up to 2500 GPM. The Keizer water system is a "closed-loop" type
of water system with a minor volume of available above ground water storage in which
water is typically produced and delivered to customers on demand based on system
pressure variations therefore, a closed loop water system is analogous to most
electrical utility generating and supply systems in terms of delivery to customers. Due to
the extensive nature of the aquifer, a large volume of available water is stored within
and between the pores and openings of the geologic material (mostly sand and gravel)
that comprise the aquifer rather than in elevated or ground level storage tanks common
to most large water systems. This water is pumped from wells, via deepwell
submersible or turbine pumps, to the distribution system and immediately delivered
directly to water customers. The only treatment received by the water is the injection of
Fluoride at all but three well sites for a dental health benefit and an Iron/Manganese
sequesterant injected at selected sites. Both of these chemicals are currently introduced
at the sites that are predominant in operation and have the highest levels of iron and
manganese only. The total available above ground water storage in the Keizer water
system is 2,800,000 gallons, comprised of three (3) steel water storage reservoirs: a
1,500,000 gallon ground level water storage reservoir, located at the Keizer Little
League facility on Ridge Drive, a 750,000 gallon ground level “standpipe” water storage
reservoir located at the Bair Park site, and a 550,000 gallon elevated storage water tank
(EST) located within the southern region of Keizer Station. The Ridge Drive facility
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includes a dedicated 600 GPM well for tank refill along with a 4,000 GPM booster pump
station and the Bair Park Reservoir site includes a 1,500 GPM booster pump station as
well as a dedicated 400 GPM well (Reitz) for refill of the reservoir. The Reitz well is the
only well in the water system which receives direct filtration of any kind, performed for
the removal of hydrogen sulfide gas, a known cause of taste and odor problems. Seven
of the current sites are equipped with back-up engine driven or generator supplied
pumps (7 individual units are equipped for auto-start/run operation-there are two (2)
individual 1,000 GPM electrical powered pumping units at Ridge Drive) that are used to
drive selected well or booster pumps in the event of a partial or city-wide electrical
system failure or during extremely high water demands. The entire water system is
controlled using a central computerized telemetry control system, located at the city
shops, which continually monitors water system pressure from up to four (4) remote
sites and, by using radio communication from the master site to any of the remote sites,
activates or deactivates individual units to increase or decrease total flow and thereby
maintain an average water system pressure between 60-70 psi. The Keizer water
system is strategically divided into two (2) primary pressure zones for normal operation:
the Northern Pressure Zone and Southern Pressure Zone (Figure 2-2). The Southern
Pressure Zone includes the vast majority of water customers as well as wells/pumps
and storage capacity and is situated between elevations 120’ MSL to approximately
170" MSL. The Northern Pressure Zone includes all of the water customers located just
north of the intersection of River and Wheatland Roads at elevations 170’-175' and
higher. The Northern Pressure Zone includes the Delta (Well #8) and Meadows (Well
#14) facilities as well as the Reitz Well (Well #16) and Bair Park Reservoir/booster
pump station. The combined capacity of these three facilities is far more than what is
required to provide even the maximum day or peak hour demand within the Northern
Pressure Zone, therefore, provisions were designed and constructed to allow excess
water supply to flow from the Northern Zone down to the Southern Zone. The two zones
are physically interconnected at three (3) separate locations and water is allowed to
easily pass between the two zones through any one of the three pressure
reducing/bypass check valve stations which also normally function to provide the means
of maintaining an approximate 20 psi pressure differential between the two zones. This
configuration allows the water system to function and be considered as a single water
system for planning and design purposes.

Population and_Growth Projections: In 2012, the City of Keizer had an estimated
(P.S.U.) population of 36,735. Due to presently confirmed and anticipated future
development and growth, the City's population is projected to increase to 48,082 by the
year 2032, an average 20 year growth rate of 1.35% per year. This level of growth
represents a total percentage increase in population of 30.89% above 2012 levels,
which is in accordance with the city's and most other independent projections of the
future population. Although the annual population growth of the city is projected to
average as high as 1.0%-1.5% over the 20 year study period, the current available and
buildable land within the present urban growth boundary and city limits cannot absorb
this degree of growth, therefore, it is assumed that a significant portion of future growth
will be tied to an expansion of the existing urban growth boundary. Due to the
uncertainties associated with this task, development or expansion of the source and/or
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pumping, storage, and distribution systems outside of the current city limits have not
been included or factored into this plan.

Water Requirements: The City's current average daily demand of water is approximately
3,500,000 (3.5 MGD) gallons per day, which equates to an approximate per person
usage of 93 gallons per day and includes all water lost through system leakage.
Although the average daily per person use of water has declined in recent years by
approximately 25%, the current value of water consumption is nonetheless typical for a
city of this size and water usage distribution. Current maximum day water demand,
which usually occurs in July or August, is approximately 8,000,000 gallons, an increase
of 2.25-2.35 times the average day consumption, which is also inline with established
norms. System leakage and non-revenue water is currently averaging between 5%-8%
per year. The majority of the distribution of water usage within the city is currently
comprised of 98% for residential (all types) usage with the balance of water (2%)
dedicated to commercialfindustrial use. The currently available water sources (wells)
can provide enough water for all current and projected daily uses but as the city
continues to grow, additional storage and booster pumping capacity will be required to
accommodate the increased fire flow and peak hour demands.

Future Water Requirements: By 2032, average daily water demand is projected to rise
to 5,300,000 gallons per day (3,681 GPM over a 24 hour period) with maximum day
demands as high as 12,000,000 gallons (8333 GPM over a 24 hour period). This value
reflects limiting the volume of unaccounted for water (water lost to system leakage) to 5-
8% of the total volume. As previously indicated, the safe capacity available from the
existing wells in 2012 are adequate for all projected average and maximum day
demands through the study period to 2032, assuming adequate maintenance is
performed on each well and pump and there is no marked decrease of overall aquifer or
well performance.

Source of Supply: The City currently derives all source water exclusively from
groundwater sources. All of the wells presently derive groundwater from the Willamette
Silts or the Troutdale aquifer, two productive and historically protected aquifers
generally comprised of sand and gravel. All wells currently obtain water from below 80'
in depth and most of the wells actually obtain water from between 120'-300' in depth.
Although surface water rights from the Willamette River are locally available for
municipal purposes, future planning has been exclusively performed using additional
groundwater sources from the existing aquifers. This will avoid the high cost and
complexity associated with the coliection and treatment of surface water supplies.
Future water supplies are projected to be evenly divided between optimizing and
modifying the use of existing wells and adding one additional reservoir/pump station for
peak and fire demands.

Water Quality Considerations: Since the City of Keizer uses groundwater supplies
exclusively, recent modifications to the recently amended Safe Drinking Water Act that
affect only surface water supplies are expected to have little or no impact to Keizer. The
recently enacted EPA “Groundwater Rule,” however, will have an impact as it is
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intended to identify those water wells exposed to potential bacterial and/or viral
contamination and require the level of treatment needed to lessen or eliminate the risk.
Protection methods include various types of modification to the source and/or water
system, including: implementation of disinfection processes, such as the use of chlorine,
ultra-violet, or ozone, well reconstruction or replacement, or development of alternate
water supplies. In the case of Keizer, significant improvements to the water system
performed since 2001, including the replacement or abandonment of the most
vulnerable wells, has greatly decreased the viral and bacterial exposure from the
sources and thus increased the protection barrier afforded by the underlying clay layer
and properly constructed wells. Most of this well rework has consisted of abandoning
older, shallower wells and reconstructing new wells on the same site by sealing {(using
steel well casing and cement grout) into an impermeable clay layer which underlies
most of the city at a depth between 60’ to 100'. All of the wells drilled after 1980 now
exclusively extract water from the aquifer below this depth. Due to the fact that the
Keizer water system is served by an aquifer which underlies and is conveyed through a
considerable amount of agricultural farmland, the possible presence of nitrates will
always be of concern, however, recent improvements to identify and modify the most
vulnerable wells by precluding the use of water from shallower sources and aquifers has
greatly reduced the occurrence and risk from elevated nitrate levels. Next, the recent
severe decline of the maximum contaminant level (MCL) for arsenic from .050 mg/L to
.010 mg/L initially created a concern that some of the Keizer wells may or could be
potentially impacted. To date, however, none of the city wells have demonstrated
arsenic levels in water higher than 30% of the revised MCL (i.e. Delta well) with water
from virtually all of the other city wells indicating no detection of arsenic at all. This
contaminant will continue to be aggressively tracked and evaluated, however, as time
passes and additional groundwater is drafted into the Keizer basin from upgradient
locations. Finally, recent testing on the water from various Keizer production and
monitoring wells have identified detectable concentrations of various volatile organic
(carbon based) contaminants (VOCs). These include Tetrachloroethylene,
Trichloroethylene, and Toluene. Although the levels of these contaminants have been
consistently below the maximum contaminant level and it is believed they are presently
still mostly confined to the upper and shallower aquifer, a pro-active approach to further
identify and locate the extent of the contaminants is planned beginning with an
engineering study to identify the extent of the contaminant plume. This on-going
procedure is believed to be a critical and vital task to prevent the eventual movement
(drafting) of the VOC's into the city used aquifer from continued pumping. This study will
be the first step of a two-step approach to ascertain the levels, extent, and location of
the plume of each VOC, ultimately resulting in installation of equipment for the
extraction and removal of the contaminant before it moves into the lower production
aquifer and production wells.

Water Storage: Due to the unique nature of adequate underground water storage within
and under the Keizer city boundaries, the requirement for above ground water storage
is not nearly as great in volume and/or necessity as typically required for similar
municipal water systems. The protected nature and adequate storage of the aquifer,
proven from over thirty years of continual and increased use, is believed to be sufficient
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in volume and yearly recharge to accommodate all of the future twenty year projected
daily needs. A deficiency does exist, however, in the water system's potential ability to
meet the continuous or instantaneous high production demands such as seasonal
(summer) peak hour demands or a large fire flow demand coincidental with typical
summer water demands. The current available above-ground storage of 2,800,000
gallons consisting of the 1,500,000 galions water storage, located at the Ridge Drive
Little League Facility, 750,000 gallons at the Bair Park Facility, and 550,000 gallons
available from the Elevated Storage Tank, combined with the current source production,
iIs adequate for the current reserve and peak hour demands, however, additional
storage will eventually be needed to accommodate the projected growth as well as
stabilize water delivery in the extreme northern areas of the city as well as provide
needed reserve and/or emergency storage to the entire water system. Planned
improvements include the construction of a third reservoir/pump station (1.25 million
gallons/2000 GPM) at a yet to be determined site, which, by Year 2032 will then total
4,050,000 gailons of above ground water storage. This volume is roughly equivalent to
76% of an average day of water consumption in Year 2032.

Hydraulic Analysis: Computer modeling indicates that the water distribution system can
accommodate all of the current and future average, maximum day and peak hour water
demands. Coincidental maximum day and fire flow demands can also be
accommodated for the current and future study years through the existing distribution
system. Fire or high flow demands for specific locations such as a large commercial or
industrial development, however, are potentially limited due to possible pipeline and
hydraulic limitations as a resuit of elevation or local restrictions. Al proposed large scaie
developments must be individually evaluated to insure adequate capacity and pressure
is available to the proposed site during all scenarios. Emphasis should be placed on
continuing the city's pipeline replacement program for all remaining steel pipe to
improve water delivery, prevent water main failures, lower the percentage of water loss,
and lessen water quality complaints due to interior scaling of pipe walls. Continuing and
eventually finishing the replacement of the remaining steel waterline throughout the city
is important for several reasons: as time passes, the continued use of pressurized steel
waterline, primarily installed during the 1950s-1960s, will increase the incidents of
customer complaints from discolored water and/or taste and odor problems, will result in
additional leakage and possible water main breaks due to corrosion and normal loss of
integrity of the pipe material itself, and potentially cause more incidents of positive
coliform bacteria tests. Since Keizer does not routinely provide chemical disinfection of
its water supply (usually through chlorination), it is vital that the city take all possible
steps to maintain the integrity and “tightness” of all components used to transfer and
deliver water to customers, including the grid of transmission and distribution pipelines.
New pipelines, consisting of cement lined ductile iron pipe, is recommended for
exclusive use for all new and replacement pipe.

Capital Improvement Program (CIP): Most of the proposed capital improvements
needed to accommodate the projected growth will need to be implemented between the
Years 2020-2030, however, there are specific other improvements that must be
performed in Phase | (2013-2015) to correct remaining deficiencies in the pumping
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system, increase the reliable and emergency system capacity, and remove the potential
risk due to VOC contaminants within the shallow aquifer underlying the city. This is due
to the higher rate of population growth and possible city expansion expected during this
period. Many of the proposed pipeline extensions or replacement projects outlined in
the 1988 and 2001 Master Plan Updates have been either completed or included within
this CIP. In order to accommodate the projected rate and schedule of growth, plus
provide flexibility in the financial planning and budgeting arenas, the 2012 Master Plan
Update CIP has been divided into four phases of implementation. Phase |
($2,378,400.00), slated to be performed between 2012-2015, includes the greatest
number of improvements, although the total capital outlay is the second least in dollars.
The work in Phase | includes a long planned intertie pipeline running parallel to the
Salem Parkway between the Wiessner and Ridge Drive Pump Stations. This new
pipeline will reinforce water delivery and improve pressures throughout the water
system during high flow periods as well as provide an additional pathway for delivery of
water from and between these two high capacity facilities (Ridge Drive Pump Station full
capacity = 4,000 GPM; Wiessner Pump Station full capacity = 1,500 GPM). Also
included in Phase | is an engineering/hydrogeological study and projected abatement
plans for VOC contaminants currently present within the city’s shallow, upper aquifer,
installation of a “jockey” type booster pump and a standby generator at the Bair Park
site to provide for lower flow demands and increased reliability of service within the
Northern Pressure Zone, abandonment of the Lauderback well, the last city well of
which the construction dates before 1980 plus the only remaining city well in use that is
not felt to be sealed to an adequate depth, and a portion of the ongoing steel waterline
replacement program. Phase Il (2015-2020) continues the steel waterline replacement
program pius instaliation of the second 2,600 galion pressure tank at the Lacey Court
Pump Station for an estimated cost of $1,248,000.00. Phase Il (2020-2026) provides
for the construction of a fourth city water storage reservoir (1.25 million gallons) and
third booster pump station along with continuation of the steel pipeline replacement
program at a cost of $3,834,000.00. Phase IV, slated for 2026-2032, represents the final
planned portion of the steel waterline program at a projected cost of $2,424,000.00. The
total cost for all four phases is $9,884,000.00 (2012 dollars).
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Recommendations

. Review, revise if necessary, and adopt this Master Plan.
. Immediately begin Phase | improvements.

. Develop a well monitoring and maintenance program based on an aggressive
tracking of well flow rates, static water levels, and pumping water levels. The
ultimate schedules and intervals of well rehabilitation should be based on an
evaluation of the specific capacity (GPM divided by the drawdown) with well
rehabilitation occurring at or before a drop of between twenty five (25%) to no
more than thirty percent (30%) of the specific capacity is observed. Well
rehabilitation, as with pump rebuilding, should be budgeted as a routine O&M
(Operation and Maintenance) item.

. Determine funding options for Phase I-IV improvements, develop a
comprehensive rate study to determine needed revenue to fund improvements
as well as on-going operation and maintenance costs.

. Develop and implement an in-house effective Wellhead Protection Program,
determine impact and implement required modifications to comply with the EPA
Groundwater Rule.

. Develop an inventory of the remaining steel pipe in the distribution system and
implement a yearly budget to plan for the eventual total replacement of all steel
pipe as outlined in Phase I-IV improvement programs. Replacement schedule
should be based on budget constraints, availability of funds, and the condition of
individual pipelines.

. Develop and adopt an amended agreement with the City of Salem for water
exchange criteria and procedures to execute an emergency water exchange in
either direction. Enhance the current facilities between Salem to Keizer to
provide a “fail safe” method of water transfer between the two cities.

. Develop an Emergency Plan applicable to water system functions for storms,
earthquakes, source contamination, extreme well failure, or waterline breaks

. Continue the current excellent maintenance program. Budget for routine well and
pump rebuilding, (for smaller units (<1000 GPM) at 10 year maximum intervals,
and for larger units at 15-20 year intervals as an on-going Operation and
Maintenance expenditure. Perform yearly or bi-yearly pumping plant efficiency
tests to track condition and performance for each pumping unit (conduct plant
testing for smaller wells/pumping units at yearly intervals and every two years for
larger units over 1000 GPM capacity). Determine actual rebuild intervals based
on historical tracking of individual unit decline in performance or efficiency.

ES-7



Chapter One

Introduction
and
Background



Introduction and Background

Introduction

Water is essential for the survival of all life on earth. Without it, crops and cities fail and
entire civilizations have been known to collapse. A primary responsibility of most
municipalities is the delivery of safe and adequate water supplies to its citizenry. As
cities grow and expand, water supplies often become scarce, contaminated, and
overburdened. A water system master plan assists the citizens and leaders in
government by providing the necessary information needed towards making the often
difficult decisions regarding preserving and enhancing current water supplies as well as
predicting and planning for future needs. A properly prepared master plan must include
accurate and reasonable predictions of population growth, current and future water use
projections, regulatory and aesthetic water quality impacts, and other factors necessary
to make informed and intelligent decisions. A master plan should not be considered as a
political document, therefore, the authors should not be asked or required to be
concerned or involved with any particular resistance or endorsement of growth or
development within a given community. Alternatively, what it should be is an
independent technical appraisal of the state of the current water system and currently
needed improvements as well as a dynamic and flexible technical reference and
planning document with reasonable and practical assumptions; a document that is also
used as an informational resource and guide that is periodically reviewed and updated
to address changes in the planning or growth of the community and water system. A
well-prepared master plan will follow and enhance the vision and unique needs of the
community it was developed to serve. With this goal in mind, this Master Plan Update is
dedicated to the citizens of Keizer, Oregon.

Background

The City of Keizer is the second largest incorporated city in Marion County and the 14th
largest city in Oregon. The city limits contain a 2012 population of 36,735 over a 7.36
square mile area. The city is located in the North-Central Willamette Valley, bordered to
the south by the City of Salem, the State Capitol. The eastern boundary of the city limits
abuts the westernmost city limits of Salem and the Interstate Five (I-5) freeway. The city
is somewhat divided east-west by River Road Northeast and bordered to the north by
agricultural farmland. The westernmost boundary of the city is the Willamette River and
agricuitural farmland (Figure 1-1). Keizer is generally regarded as primarily a residential
community with a minor number of commercial and industrial facilities. Between 1990-
2010, the State of Oregon as a whole, and the Willamette Valley, in particular, have
absorbed an increase in population due to the influx of new residents. Marion County
and Keizer have each been a beneficiary of this trend which is expected to continue at a
slower pace over the next twenty years. The official elevation of the city is recorded at
135' (MSL).
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CitV HiStON (1)

Keizer's first settlers began to arrive in the Willamette Valley during the 1840's. By the
mid-1850's, 18 families had laid claim to a total of 7,655 acres. Members of two families,
the Keizurs and Pughs, had the largest total land holdings; 2,415 and 1,912 acres,
respectively.

The community took the name of Thomas Dove Keizur, patriarch of the family which
came to Oregon with the Applegate wagon train in the fall of 1843. From the time the
Keizurs arrived in the United States, in the mid-18th century, they had used 15 different
versions of their family name. Most of those settling in this area spelled it "Keizur."

The names of the original settlers were Keizur (three families), Pugh (four families),
Zieber, Spong, Purdy, Smart, Ford, Claggett, Fisher, Force, Stephens, Penter, and
Smith. In the Clear Lake area, holders of the donation land claims were George Lesley
and Jeremiah Stevenson. Claims of Zieber and Smith included land in both
communities. It was the Alvis Smith family who started Keizer's first and only cemetery.
Originally known as the Smith graveyard, it is now called the Ciaggett Cemetery.

The first school was built on the Claggett farm, located at the intersection of Wheatland
and River Roads. Hugh McNary, son-in-law of Charles Claggett, and the father of Judge
John McNary and Senator Charles McNary, and eight other children, was an early
teacher there, he also held church services in the school. When a new one-room school
was built in 1878, on the 1t acres at Keizer corners donated by John and Sally Pugh,
Nina, daughter of Hugh and Margaret Claggett McNary, was the first teacher.

One of the worst floods ever to hit the Willamette Valley was devastating to the farmers
of the Keizer Bottom in 1861. Homes, barns, furnishings, farming implements, cattle and
poultry were lost when waters traveled as far east as the Keizer School and also
isolated the community from Salem to the south. Claggett Creek, then unnamed,
flooded the lowlands now occupied by Claggett Park and closed the road to the east.

During the ensuing years, Keizer farmers built their homes on higher ground. The oldest
home still standing is the John Pugh house, built in 1875 above Claggett Creek, of
which high flood water would swell to the proportions of a river. In fact, it was the
frequent flooding of the Willamette River that hampered development of the Keizer area.
tn 1917, more than 70 years after the first settlement, there were fewer than 70 families
in the entire area, most were on higher elevations of Chemawa Road, near the Oregon
Electric track and off what is now Verda Lane.

Developers generally steered away from the Keizer area, especially after the 1943
flood, which was one of major proportions and one which enabled a Coast Guard cutter
to float all the way to the Rehfuss farm on Cherry Avenue through the draw where the
Keizer Elks' clubhouse is now situated. There were additional major floods occurring in
1945, 1946, and 1948. However, the dams rapidly being constructed on the Willamette
and its tributaries began to regulate the river to the extent that development began in
earnest during the 1950's.

(1) This section derived from "A Brief Hislory of Keizer" by Ann Lossner.
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During this decade, the seeds were sown for a small town. City phones replaced the
country line and a volunteer fire department was formed. River Road was realigned and
paved. A doctor, dentist, optometrist, and a drug store soon moved to Keizer. The
growing business community organized first as the Commercial Club and then as the
Keizer Merchants. Lynn Martin expanded the budding Keizer News newspaper.

To facilitate further expansion of the Keizer School, the Grange Hall was moved from its
location on River Road to Chemawa Road and the Keizer School became the largest
grade school in Marion County. Then, Cummings School was built to relieve the
expanding student population. The local merchants sponsored the popular Keizer Days
parade and a Kids' Parade long after the demise of the Cherry Festival in Salem. There
was every imaginable activity for youngsters; garden and service clubs for adults, and
churches of practically every denomination.

By 1960, there were over 5,000 people residing in the Keizer community. Three schools
were built to accommodate the existing and projected student enrollment. The Kennedy
grade school was the first new school to open, constructed in 1964, followed by McNary
High School in1965. McNary High School housed the Whitaker Junior High School until
that school was built in 1968. McNary's football field was soon seeded and a cinder
track completed. Then, after 16 flood-free years, the Willamette River went on a
rampage in December 1964 and January 1965. Washers, dryers, TV sets, furniture, and
parts of houses washed onto the track and the low lying areas of the school grounds--
virtually a modern replay of the great flood of 1861. During the next decade, the
population doubled to 11,405 with orchards and berry fields yielding space to new
houses. Many Keizer residents currently treasure a full-grown fruit or nut tree in their
yards, the fortunate beneficiaries of past years land use.

Another 7,000 people located in the Keizer area by 1980 and old-timers looked on sadly
as familiar landmarks constantly disappeared. For example, the Cummings maple tree,
whose trunk was six feet in diameter, was felled to permit construction of Shoreline
Drive. it had once shaded the home of the pioneer John Keizer and his family.

As the need became apparent for city services, such as streetlights, water, or police
protection, Keizer citizens consistently voted to finance them. Many times the City of
Salem tried to annex the growing community adjacent to its city limits, however, the
effort consistently failed. In 1864, a number of Keizer residents, chiefly V.E. Smithley,
E.T. Riley and Robert Stutzman, tried to convince the people of Keizer that it would be
cheaper and better to form their own city. This effort also failed.

To the north of Keizer, the heart of the Clear Lake community was the church, school,
fire station, and country store, clustered at the intersection of Clear Lake and Wheatland
Roads. It was a close-knit farming community with productive orchard; hop yard; and
berry fields. Within a short time, however, developers soon built homes on Jays Drive
and Barbara Way to the north, along the bluff above Mission Bottom and north and east
of Claggett Creek.

When the Oregon Legislature made it possibie for communities of 20,000 or more to
incorporate during the 1980's, many Keizer citizens worked hard to get an incorporation
measure on the ballot.



They believed that it was Keizer's last chance to retain its own identity. A number of
Clear Lake's homeowners, faced with numerous drainage problems, joined in the effort
and, in November, 1982, outvoted the dissenting local farmers. On November 2, 1982,
Clear Lake residents joined the Keizer community and voted to become the new city of
Keizer by a vote of 4440 to 3341. Current city government consists of a city council-
manager form of government. The City Council consists of a Mayor and six Councilors.
The Mayor's term runs two years and councilors serve four-year staggered terms. In
2010, there were 118.5 full time (or equivalent) city employees working in 11
departments. The city has 18 community and neighborhood parks including the well
used Keizer Little League Park. In 1997, the Keizer Stadium, home of the Volcanoes, a
minor league baseball team, opened. Today, the city is well known for the annual
Miracle of Christmas lighting display and as the "Iris Capital of the World." Between
1890 to 2000, the city experienced rapid growth with a 1890 census population of
21,884 steadily growing to a Year 2000 population of 32,203 (2000 census), a 32% total
rate of population growth, or 2.8% per year. Since the year 2000, however, the city's
growth rate has declined to approximately 12.6%, an equivalent annual rate of .99%,
just under 1% per year, culminating in an estimated (RE: P.S.U.- Center for Population
Research) 2012 population of 36,735. In 2005-06, a commercial development in the
eastern region of the city, known as “Keizer Station,” was established. This regional
shopping center and retail development was and is being built within the area formerly
known and outlined as the “Chemawa Activity Center” (CAC) in the 2001 Water System
Master Plan Update. (Refer to Chapter 3, Population and Land Use, Page 17).

Water System History

In 1957, a collection of private wells were consolidated to create the Keizer Water
District. Prior to that date, homes in the area were served from individual wells. The
original water system was funded with a $550,000 bond issue repaid at an interest rate
of .048%. These funds were used to purchase existing wells serving two subdivisions
and also constructed the original distribution system consisting of approximately 40
miles of mostly steel pipe in sizes starting at 4" up to 14". The wells that were combined
to serve the District between 1957-1966 were the Potts well (now unused and long
since abandoned),the Duncan Well (the existing well was abandoned and replaced
several years ago and the site is now referred to as Willamette Manor), Carlhaven East
and West wells, the Toni well, and the Shoreline (now referred to as Burnside) well. The
Toni, Shoreline, and Duncan wells were originally used to provide water to the former
Manbrin Gardens subdivision water system developed during the mid-late 1940's. The
Water District served the Keizer area from these wells up to 1966. Most of the pipe
installed and in service throughout the District up to 1966 was dipped and wrapped
“0.D.” (outside diameter) steel pipe. Since 1966, the pipe material of choice has been
either cast or ductile iron, although steel pipe was still occasionally used untii the
1970's. During 1966, the District completed an agreement to suspend use of their wells
and purchase all water from the City of Salem through up to four one-way connections
to Keizer's distribution system. These connections were located at Rivercrest and
Sunset Ave (8"), Cherry Ave, between Alder and Manbrin Drive (12"), Wiessner Drive at
the Salem Parkway (8") and Brooks Street and Candlewocod Drive (8") (Figure 1-2
display the remaining intertie locations). During the period between 1966-1980, the
District maintained its three wells in a stand-by condition and, due to an adequate water
supply from Salem, were utilized very infrequently. During 1980, in response to a
4
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threatened severe increase in wholesale water rates from Salem, the District embarked
on an ambitious program to reactivate their existing wells and develop additional wells.
Funding for these improvements was accomplished through a 20 year $4,000,000 bond
issue approved by local voters in March, 1980 by a 7 to 1 margin. The initial
development of Keizer's water supply consisted of identification and exploration of
available water sources. During hydrogeologic investigations, two potential sources
were identified: shallow groundwater sources believed to be in gravel beds underlying
and abutting the Willamette River and deeper groundwater resources from the
Troutdale or Willamette silts aquifers located underground throughout the District. In an
effort to determine the viability of utilizing shallow wells (Ranney collectors) near the
Willamette River, the District drilled five test wells and one production well near the
river. This concept was soon abandoned due to the lack of sufficient groundwater
underlying the river bed and concerns related to water quality. Following this failed
attempt, emphasis was immediately placed on pursuing deeper groundwater resources
within the district boundaries. During 1980-1982, the District reactivated or redrilled two
wells in the Brandon Road area (Carlhaven East and West wells), reactivated three
wells (originally drilled circa 1940-1945) with new pumps in Manbrin Gardens (Burnside,
Toni, and Willamette Manor), and began a new well development program. During 1981
the Keizer Water District purchased 12% of the City of Salem's total water supply at a
cost of $365,000. By March, 1982, however, the District was serving 18,000 people
through 5500 connections, was primarily self-reliant for water supply, and obtained
additional water from Salem primarily during high-use periods.

The years of 1980 and 1981 saw the construction of the highest individual producing
wells: Wiessner, Delta, McNary, and Chemawa. By late 1982 to mid-1983, these wells
were equipped with pumping equipment and operable. The Cherry Avenue well was
drilled and developed during late 1982. The Keizer Water District continued to supply
water to the residents of the new City of Keizer from 1982 on as an independent entity.
Also in 1982, the citizens of Keizer voted to add Fluoride to the water supply. Fluoride
has been added to the water supply since that time with average Fluoride levels now
averaging .60-.80 mg/L throughout the city. In May 1983, in response to a desire to
encompass and unify water service to all areas within the new city, the Wilark Park
Water District (a private water company) was purchased and the assets assumed by the
Keizer Water District. The merging of these two districts added three additional
operating wells (Lauderback, 13th Ave, and 17th Ave) to the Keizer Water District. By
late 1983, the Keizer Water District was capable of supplying up to 16,000,000 gallons
per day (over 11,000 GPM) from a total of 13 new and reconditioned wells. The first
telemetry (or SCADA) system was installed in 1982-1983 for the control of all then
operable wells. This improvement replaced the local control method utilizing pressure
activated controls at each site previously in use up to this point and greatly improved the
reliability and operating efficiency of the entire water system. The water system
remained essentially unchanged (except for distribution system expansion and
replacement) between 1984-1992. In July, 1985, the new City of Keizer absorbed the
wells, pumps, and distribution system of the now defunct Keizer Water District. During
that same month, the District's water system passed it's first major test since its
inception. On 3 separate occasions, system peak demand reached 9,500 GPM with
maximum day demands up to 7 mgd. In 1992, in response to additional growth,
primarily occurring in the northern region of the city, a new 1300 GPM well and pump
station was constructed adjacent to the new Meadows subdivision. In 1998-1999, a new
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well, 1.5 million gallon reservoir, and booster pump station were constructed at the
Keizer Little League facility on Ridge Drive. This reservoir and pump station, referred to
as the Ridge Drive site, is used to primarily provide an emergency supply of water
during power outages and/or provide additional water supply during extreme peak use
periods, usually occurring during July and/or August. In 1994, the telemetry system was
totally replaced and upgraded to a first generation of a "digital” computerized control
system. This system, which totally replaced the original 1983 “analog” telemetry
controls, provided a more accurate, reliable, and precise control system. The 2 intertie
connections to the City of Salem (Figure 1-2), although not in active use, remain
physically connected and operable on a manual basis. An emergency water inter-use
agreement, executed in 1987 and amended in 2012, provides for the emergency
exchange of water for either city. This emergency exchange agreement has been
recently used three times; in 1996 and 1998, the City of Salem purchased water from
Keizer for several days during the severe flood events that occurred during these years
which caused a shutdown of Salem's Geren Island water treatment facility and in 2011,
the City of Salem purchased water for several days in response to a severe draft of
water during high summer usage. The City of Salem is currently (late, 2012)
constructing an intertie booster pump station at the Cherry Avenue well/pump station
site capable of transferring up to 5 million gallons per day (3500 GPM) from Keizer to
Salem. A second intertie pump station is planned for the Wiessner site, however, the
actual schedule for implementing this location has not been determined. In 1997, the
city's water was judged as the "Best Tasting Groundwater in Oregon" by a statewide
water utility association.

Since the last update of the city’s water system master plan in 2000, the water system
has continued to add new facilities to accommodate growth as well as replace
antiquated or inadequate older facilities that were needed. These included the
replacement of the Willamette Manor well in 2000, addition of the Reitz Well and Bair
Park Reservoir/Pump Station in 2003-04, construction and activation of the Keizer
Station well/pump station (2005-06) and elevated storage tank (EST) (2008),
replacement of the Delta Well and addition of the City Hall Well in 2006, replacement of
the Carlhaven East and West Wells in 2010, and finally, the replacement of Well #12
(17" Ave) in 2012. All of the above projects were CIP items outlined in the 2001 Master
Plan Update. In addition to the above source enhancement projects, other projects to
increase the reliability and operation of the water system were also undertaken. These
additional improvements included isolation and pressure increasing within the northern
pressure zone in 2001, expansion of the Wiessner well pump capacity and conversion
to automatic operation of the back-up engine and expansion of the capacity to 1,400
GPM, and increasing the capacity of the McNary well to 1,400 GPM, both in 2002,
expansion of the Chemawa well pump capacity to 2,500 GPM in 2004, and a total
upgrade of the telemetry system to computer control using radio modem in 2006-07.
Once again, all of the above improvements were listed within the 2001 Water System
Master Plan Update CIP.

Topography

The City of Keizer is situated in a large floodplain landscape east of and along the
Willamette River (Figure 1-3). The topography within most of the southern and central
regions of the city is relatively flat with elevations ranging from 120-150 feet MSL up to
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160-190 feet MSL in the northern regions of the city. The general trend of the
topography is sloping from the east to west towards the Willamette River, and from
north to south. Natural drainage topography exists within the city with several small
streams and creeks draining to the Willamette River.

Soils and Geology

The soils of Keizer are classified in two general groups (Figure 1-4). The first group,
found in the valley flood plains, are deep, often poorly drained, slightly acidic, silty clay
loam. Typical of these are soils known as Wapato (Wc), Woodburn (Wu), and Amity
(Am). Most of these soil groups are found in the eastern and northern regions of the
city. Soils along river channels are well drained, very deep, silty clay loams, underlain
with gravely subsoils and are variously known as Cloguato (Cm), Chehalis (Ch), and
Newberg (Nw and Nu).

Climatic Conditions

The climate of Keizer resembles that of most Willamette Valley communities (Tables 1-1
and 1-2). The area has a temperate climate with definite seasonal changes consisting of
moderately warm, dry summers and mild, wet winters. The annual average precipitation
of 39.2 inches occurs during the fall/winter/spring seasons with very little rain occurring
during the summer months. The average yearly temperature ranges between 51 and 54
degrees. Normal average January temperature is 46 degrees and the normal maximum
August temperature is 82 degrees. The driest month is usually July. Prevailing winds
are from the west and northwest during the summer months and from the south and
southwest during winter storm periods. The data in Table 1-2 outlines the maximum
temperatures during the years 1990-2012.

Authorization

Preparation of this Master Plan update was authorized by the City of Keizer in July of
2012,

Scope of Study

The primary purpose of this master plan is to update and supplement all previous
master plans (1980, JMM Engineers, 1988, HGE, Inc, and 2001, Stettler Company)
using current population and water use data in addition to evaluation of allowable
growth in specific areas. The scope of study and planning includes the following specific
items:

1. Evaluate the existing water sources, distribution system, and storage facilities to
determine adequacy and reliability.

2. Address appurtenant water quality and water rights issues affecting existing and
potential new sources.



FIGURE 1-3

CITY OF KEIZER
TOPOGRAPHICAL ELEVATIONS

7A

LTRT -

_ran..&
uREh

o "kzﬁus« “zima T

G ws:(ﬁmxb
g




3. Perform hydraulic analysis of the existing distribution system, using computer
modeling, to determine if inadequacies exist, and if so, the degree of correction
required.

4. Evaluate existing storage and booster pumping facilities for average day,
maximum day, and peak hour adequacy and determine if additional storage
and/or booster pumping capacity is needed to accommodate the present and
future demands and for the adequacy of flow for fire protection.

5. Prepare cost estimates and determine potential sources of funding for necessary
system improvements along with a proposed timetable for implementation.

6. When possible, specific details and recommendations from the 2001 Master Plan
Update have been included within this report, however, several topics such as:
growth projections, water use data, and specific improvements and
implementation schedule have been revised for current {2012) conditions.

Time Span of Study

This master plan evaluates and estimates the needed improvements between the years
2012 and 2032, inclusive. Specific improvements may be delayed or advanced
depending on actual city growth, economic factors, and City Council direction. Periodic
review and updating of the master plan, generally occurring between an 8-12 year
interval, may be necessary depending on specific factors such as actual rates of
population growth and water quality regulatory changes. A citizen committee or task
force is often assembled and utilized to facilitate oversight, input, and review of a master
plan. This committee should be formed at least 4-6 months before actual modification of
the master plan is begun to insure adequate time for review and gaining knowledge of
the water system. Participation and input from citizens is important to the ultimate
success of a master plan and will often produce a final document addressing local
concerns and interests resulting in a plan with manageable and realistic goals which
often results in a greater level of acceptance from the community and regulatory
agencies. For the purpose of oversight and review, a committee has been appointed for
this specific plan.

Table 1-1
Salem/Keizer Average Climate Data
Month Average Average Warmest on Coldest on | Average Dew Average
High {°F) Low (°F) Record (°F) Record {°F) Point {°F) Precipitation (inches)

January 45° 32° 68° -10° 37° 59"
February 51° 34° 72° -4° 37° 4.5"
March 55° 35° 80° 12° 39° 4.3"
April 60° 3 93° 23° 41° 2.4"
May 67° 42° 100° 25¢ 46° 1.8"
June 74° 48° 105° 32° 50° 1.3"
July 81° 50° 108° 35° 53° 0.6"
August 82° 51° 108° 30° 53° 0.8"
September 76° 47° 104° 26° 50° 1.8"
October 64° 41° 93° 19° 46° 3.0"
November 52° 37° 72° 9° 41° 6.3"
December 46° 34° 72° -12° 37° 6.8"
Avg. Yearly 65° 45° - - 44.2° 39.2”

Average yearly temperature: 53.6°




Table 1-2

Maximum Daily Temperatures: 1990-2012

Year Date Temperature {°F) Year Date Temperature (°F)
1990 July 21 100 degrees 2002 August 12 96 degrees
August 10 98 degrees August 13 104 degrees™
August 11 101 degrees™ August 14 96 degrees
1991 July 22 95 degrees 2003 July 28 99 degrees
July 23 98 degrees* July 29 101 degrees”
1992 July 30 100 degrees 2004 July 22 99 degrees
August 11 105 degrees* July 23 104 degrees*
August 13 100 degrees July 24 99 degrees
1993 August 2 97 degrees 2005 July 26 96 degrees
August 3 100 degrees* July 27 98 degrees*
August 4 98 degrees August 4 97 degrees
1994 July 19 100 degrees 2006 July 23 104 degrees
July 20 103 degrees* July 24 105 degrees*
July 21 103 degrees* July 25 101 degrees
1995 July 16 95 degrees 2007 July 10 103 degrees™*
July 17 101 degrees* July 11 103 degrees™
July 18 92 degrees August 2 95 degrees
1996 July 13 99 degrees* 2008 June 28 100 degrees
July 14 98 degrees June 29 101 degrees*
August 10 99 degrees August 17 98 degrees
1957 August 10 92 degrees 2009 July 28 107 degrees*
August 12 96 degrees* July 29 107 degrees*
August 14 94 degrees July 30 106 degrees
1998 July 26 100 degrees 2010 July 25 96 degrees
July 27 101 degrees* August 14 100 degrees
July 28 99 degrees August 15 101 degrees®
1999 July 9 91 degrees 2011 August 20 96 degrees*
September 12 95 degrees™ August 21 96 degrees*
September 13 94 degrees September 10 95 degrees
2000 June 26 92 degrees 2012 August 4 102 degrees
June 27 99 degrees* August 5 103 degrees™
June 28 94 degrees August 16 97 degrees
2001 July 3 91 degrees
August 9 96 degrees*
August 12 94 degrees

*-Highest Temperature of the year






Chapter Two

Existing System



General: Specific details regarding the early water system are not known, however, general data is

Existing System

available as well as improvements performed after 1980.

Table 2-1
Chronology of Water System History

Year Improvement

1943 Established earliest priority date for water rights from wells. Toni and
Burnside Wells (1150 GPM) for Manbrin Gardens Inc.

1945 First application for water rights from Carlhaven East well filed (400 GPM)

1947 Application #GR24 filed for 390 GPM

1948 Application #GR2869 filed for 200 GPM from Potts Well

1953 Application # GR20 filed for 385 GPM from Burnside Weli

1956 Application # GR139 filed for .56 CFS from Duncan (Willamette Manor) well

1957 Establishment of Keizer Water District

1958-1968 Construction of most of the original system

1966 Begin exclusive use of Salem supplied water

1973 Application #G6838 for 2 CFS (896 CFS) filed for Wilark Park Wells (13th
Ave, 17th Ave, Lauderback)

1980 A) Rehabilitate and reactivate Carlhaven West well (Replace Carlhaven
East)
B) Develop Wiessner well (1500 GPM)
C) Original Water System Master Plan (JMM Engineers)

1981 A} Reactivate Toni, Burnside, and Duncan wells
B) Application #G9771 filed for 18.91 CFS for Delta, Cherry Ave, Chemawa,
Carlhaven Wells

1982 A) Develop Cherry Ave well (500 GPM)
B) Activate Wiessner well (1500 GPM)
C) Design and install original telemetry control system (S&B Inc)
D) Begin Fluoridation of water
E) Keizer generally self-reliant for water supply

1983 A) Develop and activate Cherry Ave, Chemawa, McNary, and Delta wells
B) Activate original telemetry control system
C) Purchase 3 wells and distribution system from Wilark Park Water Co.

1985 Keizer Water District absorbed by the City of Keizer

1987-88 Master Plan Update (HGE, Inc)

1992 Drill and develop Meadows well (1300 GPM)

1994 Perform update to Telemetry System. Replace all current analog FSK
equipment with digital based (Autocan Microcat) computer software (TSI,
Inc).

1998/99 Drill new well, construct 1.5 million gallon reservoir and booster pump

station at Ridge Drive site.

2000 A) Master Plan Update (Stettler Company)-Issued in 2001
B) Replace Willamette Manor well

2002 A) Expansion of Wiessner pump capacity to 1400-1500 GPM and

conversion to automatic back-up engine operation

B) Expansion of McNary well pump capacity to 1300-1400 GPM
C) Application for Reitz Well water right permit filed

2003 A) Develop Reitz well (500 GPM)
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2004 A) Construction and activate of Bair Park Reservoir/Booster Pump Station
(.75 million gallon reservoir and 1500 GPM pump station)

B) Expansion of Chemawa Pump capacity to 2500 GPM

C) Abandon Toni and Burnside wells and remove from system

2005 A) Construction of Keizer Station well (750 GPM))-Water right permit filed
B} Transfer (T-10592) of Burnside (GR-20} and Toni (GR-24) water right to
City Hall Well
2006 A) Replacement of Delta Well to eliminate nitrates (700 GPM)

B) Construction of City Hall well and pump station (800 GPM)

C) Replacement of SCADA system to radio modem and computer based
control (2006-07) (Taurus Power and Controls, Inc)

D) Installation of 150KW standby genset at Ridge Drive facility

2008 A) Keizer Station Elevated storage tank (.55 million gallon reservoir)
2010 B) Replacement of Carlhaven East well (350 GPM)

C) Replacement of Carlhaven West well (650 GPM)
2012 A) Replacement of Well #12 (17" Ave) (900 GPM)

B) Abandon Well #13 (13" Ave well)

2013 (Projected) | A) Activation of Lacey Court Well (Projected: Spring) (+550 GPM)

Groundwater Sources

The City currently has access to sixteen individual groundwater well sites and five booster
pumps at two reservoir sites. Groundwater sources are currently used exclusively in Keizer.
See Table 2-3 for Well Data and Table 2-4 for Well Pump data. Figure 2-1 indicates the
current water system schematic and Figure 2-2 indicates well locations.

Water Rights

The City of Keizer currently (2012) has approved and active permits or certificates for up to
16,441 GPM of exclusive groundwater sources with the Oregon Water Resources
Department (Table 2-5). A redistribution and reallocation of water rights between existing
and unused/abandoned wells is planned for Years 2013-15. The projected final reallocation
of water rights is shown on Table 2-6 (Page 12D). The current water use area is shown in
Figure 2-5.

Water Distribution System

The city's distribution system consists of primarily older wrapped steel pipe (approx.
87,000', 13% of the total length remains as of late, 2012) and newer ductile iron pipe with a
minor amount of cast iron. Most of the original distribution system was installed during the
period between 1957-1970. The city has embarked on a steel water line replacement
program and plan to replace all remaining steel pipe within the study period. Between
1983-2012, water meters have risen from 5,200 to 10,326 (Table 2-2b). The city currently
utilizes AWWA standard C-151 Pressure Class 350 ductile iron pipe as the standard pipe of
choice. Refer to Figure 2-3 for the distribution system layout, Table 2-2a for the
approximate lengths of various sizes within the system and Table 2-2b for the current
number of service meters in the system.
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Table 2-2a

Distribution System

Nominal Size (Inch) Total Length (Feet} | Type(s)
4" 17,258 Ductile Iron and Steel
6" 237,487 Ductile Iron and Steel
8" 289,810 Ductile Iron and Steel
10" 17,037 Ductile Iron and Steel
12» 86,920' Ductile Iron and Steel
14”-16" 15,020 Ductile lron
Total Length: 663,532'-Miles: 125.67
Table 2-2b
Water Meter Distribution (October, 2012)
Size Number of Accounts % of Total Class
5/8° 8,118 78.6% Residential
3/4" 1,641 15.9% Residential
1" 288 2.8% Residential-
Commercial/lIndustrial
1-1/27 153 1.5% Residential-
Commercial/Industrial
2" 95 9% Commercial/lndustrial
3" 20 2% Commercial/Industrial
4" 7 .06% Commercial/lndustrial
6" 4 .04% Commercial/Industrial
TOTAL 10,326 100% Approx. 97%-98.5% of all
meters fall into Residential
class

The system has adequate isolation valving and good fire hydrant distribution throughout
most of the system. Hydrants manufactured by Kennedy, Mueller, Waterous, or Clow are
present within the system. New services are exclusively made from soft copper tubing
installed from the main to service meter. Most of the distribution system is looped and
intertied, where possible, to improve delivery and lessen water quality impacts to
customers. The city routinely performs flushing of the distribution system during the spring
season of each year.

Treatment Facilities

Due to the high quality of the raw water, the city does not routinely provide disinfection or
filtration of any kind. Several wells, however, produce water with slightly elevated levels of
iron and/or manganese. Iron and manganese, while not a health concern, often create
aesthetic problems due to staining and taste and odor issues. A sequesterant (Calgon C-5)
is introduced at selected sites to control iron and manganese. Fluoride (Sodium Fluoride) is
injected proportional to flow at all active well sites except for the Chemawa, Wiessner, and
McNary sites. Typical finished water fluoride levels average .70 mg/l, which is within the
optimum level to provide a dental health benefit.
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City of Keizer
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: Water System Well/Pump Data Sheets = :
| Sheet #1--Well Data---November, 2012 .

Well/Site# |Description/Address Site Elev.(MSL) |Well Diam. |Well Depth |Perforated or Screened Perforation or Screen Interval/Slot Size Seal Depth |S.W.L/O.B.Date  |Well Test Capacity @P.W.L. Yr.Drilled-Driller Well ID #L/Well Log #&—OHA Facility ID#
1 Carlhaven West Well [133f. 10" 250° 10" tele. S.S. Screen 148'-160-30 slot; 160'-170' & 190°-220'-100 slot {100 31-11"(2010) 750 GPM @ 128' PWL {10-2010} |2010-Westerberg L-101905—MARI 63385

950 Brandon NE 170'-190'-80 slot; 220'-240-60 slot 32' (2011) 725 GPM @ 105' PWL (7-2012) OHA Facillity ID # EP-T—SRC-TA
2 Willamette Manor Well [ 138, g" 191 6" P.S. 5.S. Screen 120'-140' & 175™-185"- 80 slot 95' 26'{5-30-00) 400 GPM @ 94' (6-09-00) 2000-Waldroop L-38871—MARI 55036

3668 5th. Ave. 6" below 113 Blank:113%120", 140'-145'-50 slol, 145'-160'-100 slot 27" (2011) 300 GPM @ 99' PWL (7-2012) OHA Facility ID # EP-K-——SRC-KA
4 Burnside (INACTIVE) ABANDONED-2004 Mari 57985 {(abandonment)

4335 Shoreline N
4 Keizer Station Well 1481t 12" 270 8" P.S, S.5. Screen 150-185"; 200'-234'; 239'-265'-All 60 Slot 150° 28.3'(2005) 750 GPM @ 128' PWL 2005-Boarl Longyear |L-79776—MARI 53353

2630 Jorie Road NE Filter packed with 8 x 12 sand 775 GPM @ 151' PWL QHA Facility ID# EP-Q—SRC-QA
5 Cherry Ave. Well 132ft, 12" 210' 12" & 10" 8.5.5Screen 12'"Tele.-120'-140'-60 slot a0’ 25'(1982) 410 GPM @ 74" (1999) 1982-Eola Well Drilling |L-32102—MARI 16771

4110 Cherry Ave, NE Tele. & P.S. 10"PS-170'-188'-30 slot,188'-205'-25 slot QHA Facility ID# EP-E—SRC-EA
3] Carlhaven East Well 133ft. 12' 300' 12" tele. S.S. Screen 160'-252"' w/ 60 slot & 252'-280' w/ 40 slot 96" 38'-11'(2010) 300 GPM @ 111' (10-2010) 2010-Weslerberg L-101904—MARI 63186

1150 Brandon NE Filter packed with 8/12 & 6/9 CSS sand-163'-280" 360 GPM @ 151' (7-2012} OHA Facility 1D# EP-U—SRC-UA
7 Wiessner Well 170ft. 18" 258’ 16°-5.5. Screen 145'-185" & 205'-255'—All 100 Siol 30 49' (3-3-00) 1350 GPM @ 99' * (1993) 1980-West Coast L-32104——MARI 16734

2005 Wiessner Ave. "Hi-Cap” 1500 GPM @ 138' PWL (8-2008} OHA Facility ID# EP-J—SRC-JA
8 Delta Well 181ft. 12" 328' 10" P.S. §.S. Screen 180'-195" w/ 150 slot, 210'-250' w/125 slot 150" 72.9'(2006) 1000 GPM @ 157 PWL 2006-Boart Longyear |L-82750—MARI 55708

939 Delta NE 250'-270" w/ 90 slof, 280'-320" w/ 150 slot OHA Facility 1D# EP-R—SRC-RA
9 McNary Well 122ft. 16" 205' 16" P.S. §.8. Screen 119.5'-200'-All 150 Slot 95' 23'(1981) 1350 GPM @ 43™ (1993) 1981-Schneider L-32106——MARI 5384

610 Lockhaven NE Double Xtra Strong-Hi Cap | Gravel Pack:0'-205'(1/2"-3/4") 31" (8-2009) 1300 GPM @ 60° PWL (8-2009) QHA Facility ID# EP-H—SRC-HA
10 Chemawa Well 132it. 16" 255' 16" P.S. 5.5. Screen 120'-250'-All 150 Slot 85' 21'(1981) 2500 GPM @ 90' (1981) 1981-West Coast L-32107——MARI 16779

641 Chemawa Gravel Pack:0'-255'(1/2"-) 36' (7-2012) 2100 GPM @ 77 PWL (2011) OHA Facility ID# EP-D—SRC-DA
11 Lauderback Well 152ft. 10" 155' Perforated w/ Mills Knife Qty.= 250 perforations between 140'-150' 30 24'(1973) 370 GPM @ 80' * (2000) 1973-Harlan Miller L-32108——MARI 5200

6180 Lauderback NE Perfs; 1/2"x 2" 350 GPM @ 116' PWL (2012) QHA Facility ID# EP-G—SRC-GA
12 17th. Ave, Well 155ft 10" 335 10" §.5. telescope screen 152'-160'-185'-195'-295-313' w/ 10 slot, 122 31'(2012) 900 GPM @ 115" PWL 2012-Weslerbery L-106360—MARI 64141

6288 17th. Ave. NE 160'-185"-195'-295' w/70 slot-313'-330" w/ 100 slot OHA Facility ID# EP-V—SRC-VA
13 13th. Ave. (INACTIVE) |150ft. ABANDONED-2012

6250 13th. Ave. NE
14 Meadows Well 1778, 12" 310 10" PS S.S.Screen (3) 195'-230' & 275'-295' w/80 slot-230°-250' w/ 50 slof52' 50°(1992) 1200 GPM @ 93' * (1992) 1992-Waldroop/Sippel |L-32109-—MARI 17870

7177 River Rd. NE OHA Facility I1D# EP-N—SRC-NA
15 Ridge Drive Well 158.5f, 120 260" Perforated-3/8"x 2* Perf- 144'-177" 127 35'(1999) 830 GPM @ 143' * (1999) 1999-Waldroop L-10949—MARI 54341

5175 Ridge Dr. NE 10" P.S. Screen -125 slot Screen- 190'-250° OHA Facility ID# EP-O—SRC-OA
16 Reitz Well 180ft. 10" 410' 10" §.5. {elescope screen  |313'410° 180' 80°(2006) 700 GPM @ 242" PWL (24 hr.) 2003-Beier/MValdroop |L-55502-----MARI 57704

1065 Bair Road NE - 2012-Westerberg-Reh. | OHA Faclility ID# EP-P—SRC-PA
17 Elevated Reservoir Base Elev.: 177"

5700 Ulali Dr NE Dome Elev.: 277' |High Water Surface Elev.: 270.40'
18 Lacey Court Well 130" (approx) 12" 171 10" S.8. P.S. Screen 128'-158" w/ 100 slof, 100' 27" (19889) 400 GPM @ 160' (Orig. Air Test) 1989-Wesl Coast MARI 5361

5289 Lacey Ct NE 122'-158' & 158'-168'-10" Blank Casing 37' (2012) 600 GPM @ 122' PWL (Pump)-201342012-Weslerberg-Reh. OHA Facility 1D# N/A
19 City Hall Well 135ft. 12" 290 12" tele S.8. screen 170'-175"' w/50 slot, 175-200 with 100 slot, 90’ 29' 6"(2006) 950 GPM @ 161" PWL 2006-Boart Longyear |L-82935—MARI 60019

Rickman Road NE

200'-240" w/35 slot ,265'-280" w/125 slot

833 GPM @ 152' PWL (36 hrs)

OHA Facility ID# EP-S—SRC-SA

LEGEND

S.W.L.= Static Water Level {in ft.)

Reh. = Rehabililation

Tele.= Telescope Screen

P.W.L.= Pumping Water Level (in ft.

5.5.=5tainless steel

P.S.= Pipe Size Screen

COS= Design or operaling condition of pump

* = Mosl Recent Test
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‘Water System Weﬁll/Pq_@ﬁPatﬁisiléétrsi

i City of Keizer

_ Sheet #2--Well Data—November, 2012
|

Column/Shaft-Pipe/Wire Size

Pump/Mtr Make/Type Pump Model/Sigs./Imp. Dia/COS HP Pump Setting Utility-Voltage-Starting Method Aux./Mode Comments SYSTEM PRESSURE= 55-58psi-Low |65psi-Normal 70-72psi-High
Goulds Submersible Pump |7THC060-4 stg-4.875" Imp. Dia 60 133 6" blk T&C pipe & #4/4 cu sub cable |PGE-480V-VFD 1 None 2010: New Well & Pump--Equipped with VFD & 750 GPM 725 GPM 700 GPM
Franklin Elec. mitr. COS: 650 GPM @ 295 TDH CARLHAVEN WEST-SITE NAME Pitless Unit {(Maass MB-10" x 8")
Goulds Submersible Pump |7CLCO3066C-3 stg.—5.125" Imp. Dia. |30 105" 4"blk. T&C pipe & #6/4 cu sub cable |Salem Elec.-480V-ALS 2 None 2000: New well and pump 360 GPM 325 GPM 300 GPM
Franklin Elec. Mtr. COS: 350 GPM @ 265' TDH WILLAMETTE MANOR Well is equip. w/ pitless (Maass 10J4} + 2000g tank
Salem Elec. 3 RTU is Used for Willamette River Monitoring ONLY
BURNSIDE {(INACTIVE) Site has active no well or pumnp (as of 2004)
Flowserve Submersible 8EHL-4 stg with 5.95" Imp, Dia. 60 137' 6" blk T&C pipe & #2/4 cu sub cable [PGE-480V-VFD 4 None Well equipped with pitiess adapter (Maass "MB") 700 GPM 675 GPM 650 GPM
Franklin Elec. Mitr. COS: 700 GPM@ 270" TDH KEIZER STATION Site includes stormwater P.S.--3 Pumps: 1-Joc/2 H.S.
Worthington VTP 10M41-8 stg.-7.33" Imp.SN VTP 57026 |50 110" 6"x1 1/4" water-lube column/shaft |Salem Elec.480V-ALS 5 N.G. Engine 1993: New pump/engine rebuild in 2011 525 GPM 500 GPM 480 GPM
U.S. Elec VHS mir. COS: 500 GPM @ 280' TDH 30 Tail Pipe CHERRY Auto Start/Run |Site has 5000 gal. Tank, Ford 300C| ILB & Redi-Torg
Goulds Submersible 6CHC040-7 stg-4.0625" Imp Dia. 40 168' 4" blk T&C Pipe & #4/4 sub cable |PGE-4B0V-ALS 6 None 2010: New Well & Pump--Maass 10J4 Pilless-4" 330 GPM 325 GPM 320 GPM
Franklin Elec, Mir. COS: 300 GPM @ 355' TDH CARLHAVEN EAST
Flowserve VTP 12ENL-7 stg.-8.83" Imp. Dia 125 190 10"x1 1/2" water-ube column/shaft |PGE-4B0V-ALS 7 Diesel Engine |Caterpillar 3306 Engine-SN 66D41399 1450 GPM 1300 GPM 1250 GPM
U.S. Elec. VHS mtr. COS: 1500 GPM @ 275 TDH Pump SN 020CGC75415 WIESSNER Auto Stal/Run |Gearhead is Johnson Redi-Torg (45 psi) (55 psi) (60 psi)
Goulds Submersible Pump |7THC-4 Stage—4.8125" Imp. Dia. 60 179' 6" blk. pipe & 180'#1/0/4 cu cable |[PGE-4B0V-VFD 8 None 2006: New well, 100 HP pump, Maass MB Pitless, 750 GPM 675 GPM 650 GPM
Hitachi 60 HP, 8" dia. Mtr _ |COS: 700 GPM @ 270" TDH DELTA 2010: Pump Sized Down to 60 HP + Added 21° of pipe (50 psi) {60 psi) (70 psi)
Goulds VTP 14RJLO-3 stg.-9.82" Imp. Dia. 100 |102' 10"x1 1/2" water-lube column/shaft |PGE-480V-ALS 9 L.P.G. Engine |[Manual Engine Drive & Johnson CH110 Gear 1450 GPM 1350 GPM 1250 GPM
U.S. Elec. VHS mitr. COS: 1600 GPM @ 225' TDH Pump SN 5737363-§ MCNARY Manual Engine: Ford 534CI-V8
Goulds VTP 14RJHC-3 stg —9.75" Imp. Dia 150 |10 10™x1 1/2" water-lube column/shaft |PGE 10 Diesel Engine |Pump is Engine drive only-No elec. motor at sile 2500 GPM 2300 GPM 2150 GPM
Caterpillar 3306 Engine COS: 2250 GPM @ 250" TDH (BHP) CHEMAWA Aulo Start/Run_|Caterpillar 3306 Engine-SN 66034950
Worthington VTP 8H38-13 stg.—5.30" Imp. Dia. 30 120° 6" x 1 1/4" water-lube column/shaft |PGE-240V-ALS 11 N.G. Engine 7000 gal. pressure tank on sile-Ford 2.3 litre-6 cyl. 360 GPM 340 GPM 325 GPM
U.S. Elec. VHS mir. COS: 350 GPM @ 255' TDH Pump SN VTP37067 LAUDERBACK Manual
Goulds Submersible Pump |8FDLC-5 stage—5.06" Imp. Dia. 100 142 6" blk. T&C pipe & #00/4 cu sub cab|PGE-480V-VFD 12 None 1994: New 3000 gallon pressure tank & bldg. remodel 950 GPM 925 GPM 910 GPM
Franklin Elec. Mtr. COS: 900 GPM @ 300" TDH Pump SN M61127 17TH 2012: New Well & Pump-Maass MB Pitless Adapter
13TH {INACTIVE)
Ingersoll/Dresser VTP 12H110-6 stg.—9.33" Imp. Dia. 125 |150' 8"x 1 1/2" water-lube column/shaft |PGE-480V-ALS 14 Diesel Engine |Equipped with Redi-Torg 1300 GPM 1250 GPM 1200 GPM
U.8, Elec. VHS mir. COS: 1300 GPM @ 260°' TDH Pump SN 8401C0003 MEADOWS Auto Starl/Run |Caterpillar 3306 Engine-SN 85211875
Goulds Submersible Pump |7THC030- 2 stg.—4.875" Imp. Dia. 30 168' 6" blk. T&C pipe & # 6/4 cu sub cabl{PGE-480V-ALS (Well} 15 Diesel Genset [Cat D150P1 150 kw genset-Runs all elec. pumps 600 GPM to Res|600 GPM to Res |600 GPM to Res
Frankiin Elec. mér. COS: 626 GPM @ 150' TDH Reservoir; 1.5 MG Dim: 101' D x24'H RIDGE DRIVE Auto Starl/Run |Well Pumps to Reserveir Only-via Maass MB Pitless (See Boosler Pump Specs for Sta. Output)
Goulds Submersible Pump |8RJLC4 stg.-5.1875" Imp. Dia. 50 |273' 6" blk. T&C pipe & #2/4 cu sub cabld PGE-480V-VFD 16 None Equipped with Maass MB Pitless 500 GPM to Res|500 GPM to Res |500 GPM to Res
Franklin Elec. mtr. COS: 500 GPM @ 300' TOH Reservoir. .75 MG Dim: 53' D x 47' H (Bair Park) REITZ Well Pumps to Reservoir Only-Ne Back-Up Equip. (See Boosler Pump Specs for Sta. Qutput)
17 Dimensions: 27' Spherical Diameter-37'6" Max. Head Range
ELEVATED RESERVOIR Nominal Capacity: 550,000 U.S. Gallons-Designed for 4-6 Hour Max. Draft
Goulds Submersible Pump |7TLC-5 stg.—4.75" Imp. Dia. 50(136 6" blk. T&C pipe & #4/4 cu sub cablg 18 None 575 GPM 525 GPM 500 GPM
Franklin Elec. mlr. COS: 525 GPM @ 293 TDH LACEYCT
Flowserve VTP 10EHM-8 stg.—7.64" Imp. Dia 75 160' 8" x 1 1/2" waterlube column/shaft |PGE-480V-VFD 19 None Equipped with VFD 850 GPM 800 GPM 750 GPM
U.S. Elec. VHS mir. COS: 725 GPM @ 320" TDH CITY HALL
Total Source (Well) Capacity 13,950 GPM 13,115 GPM 12,535 GPM
Reitz (Bair Park Boosters) (20.10 MGD) (18.90 MGD} {18.06 MGD)
Peerless End-Suction mdl. C740-750 GPM @ 120' 3o NIA Vertically Mounted Pumps PGE-480V-VFD. -REITZBP #1 & 2 None Combined Reitz (Bair Park) Elec. Boosters 1500 GPM 1200 GPM 1000 GPM
Centrifugal Pumps (2 Identical booster pumps-No Back-Up Service @ site)
Ridge Drive Booster Pumps
jIngersoll/Dresser VTP 12MS0A-2 stg.—8.33" Imp. Dia. 40 5' (canned VTP) 8" x 1 1/4" water-lube column/shaft |PGE-480V-S.S.—RIDGE BP #1 & 2 Cat D150P1 Ridge #1 & 2 Booster Pumps-Auto Genset Back-Up 2300 GPM 2200 GPM 2000 GPM
U.S. Elec. VHS mir. COS: 1000 GPM @ 135' TDH Pump SN 9805C71395A & B Aulo Start/Run {55 psi) (60 psi) (65 psi)
Ingersoll/Dresser VTP 15M185-2 slg.—10.85" Imp. Dia. BOHP |5' {canned VTP) (10" x 1 1/2" water-lube column/shaft | PGE-480V-N/A—RIDGE BP #3 Diesel Engine [Ridge #3 Engine Drive-via Johnson H110 geardrive 2300 GPM 2100 GPM 2000 GPM
Caterpillar 3304 Engine COS: 2000 GPM @ 140' TDH {Engine}) Pump SN 9505CGC72481 |MOTOR STARTING METHOD KEY Auto Start/Run _|ELEVATED STORAGE TANK (EST)-Avg. Draft Rate 2,000 GPM NIA NIA
T&C = Threaded & Coupled Pipe 5.5.=Soft Starter-(Electronic) (Cat 3304) |Total System Capacity (w/oWells #15 &16) 20,950 GPM 17,515 GPM 16,435 GPM
VTP=Vertical Turbine Pump blk.= Black Steel Pipe VFD= Variable Freq. Drive Auto Start/Run Capacity {(with EST Contribution}) 12,375 GPM 9,650 GPM 9,080 GFM
15,000 GPM 15,000 GPM 15,000 GPM

ALS = Across (lhe) Line Start

4

Projected Peak Hour Demand-Pop.=36K
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As of December, 2012, the following sites receive water treatment as indicated below:

Table 2-7
Treatment Systems

State ID Facility Name Treatment Process Treatment Objective
WTP-E TP for Cherry Ave Fluoridation Other

WTP-E TP for Cherry Ave Sequestration Manganese Control
WTP-G TP for Lauderback Fluoridation Other

WTP-G TP for Lauderback Sequestration Manganese Control
WTP-K TP for Willamette Manor | Fluoridation Other

WTP-K TP for Willamette Manor | Sequestration Manganese Control
WTP-N TP for Meadows Sequestration Manganese Control
WTP-0O TP for Ridge Drive Fluoridation Other

WTP-O TP for Ridge Drive Sequestration Manganese Control
WTP-P TP for Reitz Fluoridation Other

WTP-P TP for Reitz Hypochlorination, Pre Taste/Odor Control
WTP-P TP for Reitz Filtration, Pressure Sand | Taste/Cdor Control
WTP-Q TP for Keizer Station Fluoridation Other

WTP-R TP for Delta Fluoridation Other

WTP-S TP for City Hall Fluoridation Other

WTP-T TP for Carlhaven West Fluoridation Other

WTP-U TP for Carlhaven East Fluoridation Other

WTP-V TP for 17" Ave Fluoridation Other

WTP-W TP for Lacey Court Fluoridation (Pending) Other

Booster Pump Systems.

Currently, the city operates two booster pump stations, the first is located at the 1.5 million
gallon Ridge Drive reservoir site. This pump station is primarily designed and used for
peak-hour and/or high fire flow demands. The pump station is equipped with three
individual short-coupled vertical turbine pumps: 2 are electrically driven with 40 HP motors
and one is engine drive (Caterpillar diesel) only. A 150KW automatic start/run standby
generator was installed at this site in 2006 to provide emergency power to both electrically
driven booster pumps and the well pump. Total pump station capacity from all 3 units is
between 3500-4200 GPM, depending on system pressure. The second booster pump
station is located at the 750,000 gallon Bair Park Reservoir within the northern pressure
zone. This facility utilizes two (2) 30 HP end-suction centrifugal pumps, each designed for
750 GPM. Each motor is equipped with a variable frequency drive (VFD) to vary motor
speed, control flow, and regulate system pressure. There is no emergency or stand-by
power currently available at this site. The total design flow rate of this facility is 1500 GPM.

Control System

The city currently operates all wells automatically and on an "as needed" and “as selected”
basis. The current control system, instalied in 2006 by Taurus Power and Controls, utilizes
digital based computer controlled technology. This system replaced the original digitally
based control system (Autocon) installed in 1994. The current control system utilizes a
proprietary software control system for water system control (Wonderware) and includes a
“live" back-up computer should failure occur to the primary unit. The system is designed to
increase total system capacity sensed by declining water pressure, through up to 25 pre-
programmed incremental flow "steps". System operators select the number and location for
up to 25 wells or booster pumps in each program step and then insert this data into the
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computer via an electronic “matrix” of simulated switches. Each incremental program step
results in increased or decreased total water system flow capacity. Rapid declines in
system pressure are accommodated by an accelerated activation of pumps by "stepping
up" the program sequence faster than normal. Conversely, the control system steps back
pumping units to accommodate decreased system flow requirements. All wells are
equipped with back-up and overriding pressure controls to allow “"local” activation of pumps
during a control system failure or vary rapid pressure declines. This back-up system is
referred to as “local control.”

Storage Facilities

The city operates two ground-level reservoirs, located at the Ridge Drive and Bair Park
sites. In addition, one (1) elevated water storage reservoir exists in the eastern most region
of the water system and is primarily designed for emergency water supply and fire
protection within Keizer Station.

Table 2-8

Existing Storage Facilities
Water Storage Nominal Diameter | Rated Material of Reservoir | Maximum Maximum
Reservoir Location and | and Height Type Water Construction Floor Water Surface | Water
Year Constructed Storage (in Elevation | Elevation Depth

Gallons) {Ft-MSL) (Ft-MSL) {Ft)

Ridge Drive, 1999 (Site 101' Dia x 24" Hgt 1,500,000 Steel {glass 158.5' 182.33 23
#15) (5175 Ridge Dr NE) | Ground level lined, bolted)
Bair Park, 2005 53' Dia x 47" Hgt 750,000 Steel (glass 183 230 46’
(Site # 16) Ground level lined, bolted)
{1066 Bair Park NE)
Elevated Storage Tank 27’ Diax 37'-6" 550,000 Welded steel 177" 270 378"
(EST) Keizer Station, Working Head {base)
2007 (Site #17) Range Elevated
(5700 Ulali Dr NE) Hydrosphere

Either ground level reservoir can be filled by either the dedicated on-site well (500-600
GPM) or back-fed (up to 1000 GPM) from the distribution system. Typically, day to day use
requires refill of the reservoir through use of the on-site wells only. The elevated reservoir,
primarily referred to as the Elevated Storage Tank or EST, is back-fed and refilled using
system pressure, primarily from the Ridge Drive facility. A recirculation system is used to
maintain potability and freshness of water (Figure 2-4) within the elevated reservoir.

Although not significant in volume, the water system also includes hydropneumatic storage

vessels at several sites:
Table 2-8A

Hydropneumatic Pressure Tanks

Site Name and Number Pressure Vessel Size Air Volume Control
Willamette Manor {#2) 2000 gallon Yes
Lacey Ct 2600 gallon Yes
Cherry Ave (#5) 5000 gallon Yes
Lauderback (#11) 7000 gallon Yes
17th Ave (#12) 3000 gallon Yes

Total Hydropneumatic storage: 19,600 gallons
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The pressure tanks provide a minor amount of surge protection and pressure buffering
within the distribution system and are important for the day to day operation.

Service Levels

The city currently provides water to two separate service levels throughout the city, referred
to as the “Northern” and “Southern” zones. The elevations within the southern pressure
zone of the city range from 120' MSL up to 175 MSL which results in normal delivery
pressures to customers ranging from 55-70 psi. The city, in 2002, isolated the northern
area of the city to create a second service level. The Delta, Meadows, and Bair Park sites
now operate in the North Pressure zone where typical service pressures average 55-65 psi.
The zones are intertied through the use of three (3) pressure reducing/check valve
(bypass) control vault stations. Each bypass vault is designed to provide up to 2000 GPM
to flow in either direction and to or from either pressure zone. The three control vaults are
located at the Delta Pump Station (River Road), Wheatland Road, and at the intersection of
Horizon Ridge and Jakewood Avenues. The River Road and Horizon Ridge/Jakewood PRV
stations are equipped with 8" and 3" control valve/bypass assemblies while the Wheatland
PRV station is a combination of 6” and 3" pressure reducing valves, capable of reverse flow
through the valve, eliminating the need for check valves.

Engineering Factors

For engineering purposes, both pressure zones of the Keizer water system functions as a
“closed loop” type of municipal water system with no defined hydraulic gradeline. The
pumping system typically operates between Elevation 260° MSL to Elevation 295’ MSL in
the Southern Pressure Zone and Elevation 260’ MSL to Elevation 295’ MSL in the Northern
Pressure Zone. The pressure zones are interconnected at three separate locations which
allow water to flow between the zones, depending on pressure differentials. Generally, the
Northern Zone operates at a 15-20 psig higher pressure due to the isolation of the zones
through use of pressure reducing/check valve stations.

Requlatory Classifications

The City of Keizer is classified by the Oregon State Health Authority (OHA) as a "Public
Water System," specifically a "Community Water System," which is defined as a system
that provides water to 15 or more service connections or 25 or more year round residents.
The city's water system currently serves a population between 15,001 and 50,000 for the
purpose of determining water quality monitoring and certified operator requirements. The
Oregon Health Authority identification number is PWS ID# 4100744. The city water system,
by Health Authority rules, must be operated by a certified operator. The current level of
certification required is WD (Water Distribution) 3 and WT (Water Treatment) |. According
to information obtained from the OHA data base, the City of Keizer, as of November of
2012, employs a total of 13 certified operators, with 4 certified at WD3, 3 certified at WD2,
and 6 at WD1. There are four operators currently certified for the WT1 (Water Treatment 1)
level. Bill Lawyer is presently the DRC operator (in direct responsible charge) for both WD3
and WT1 levels for the city.
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Table 2-9
Pumping Equipment Flow Ranges and
Control Mode

Site # Name Design Flow Flow Regulation
Range Method

1 Carlhaven West 300-700 GPM VFD
2 Willamette Manor 300-350 GPM None
4 Keizer Station 300-700 GPM VED

5 Cherry 300-600 GPM Control Valve
6 Carlhaven East 300-350 GPM None
7 Wiessner 1,100-1,400 GPM None
8 Delta 300-700 GPM VFD

9 McNary 1,100-1,400 GPM Control Valve

10 Chemawa 1,500-2,500 GPM Control Valve
11 Lauderback 300-350 GPM None
12 17" Ave 300-950 GPM VFD

14 Meadows 1,000-1,300 GPM Control Valve

15 Ridge 600 GPM To Reservoir

16 Reitz 400 GPM To Reservoir
18 Lacey Ct 300-550 GPM VFD
19 City Hall 300-800 GPM VFD
Ridge BP #1 N/A 1,000 GPM None
Ridge BP #2 N/A 1,000 GPM None
Ridge BP #3 N/A 2,000 GPM None
Bair Park BP #1 N/A 200-800 GPM VFD
Bair Park BP #2 N/A 200-800 GPM VFD
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Chapter Three

Population and Land Use



Population and Land Use

Population Increase Projection

As indicated in Table 3-1, the population in Marion County, during the years 1990-2000,
increased greater than the overall state average, however, the period between 2000-2010
exhibited a virtually identical growth rate for the state and county. Several independent
sources were consulted during preparation of this study to obtain a realistic and objective
estimate of population growth over the next 20 years. These sources include: United States
Census Report, Mid-Willamette Council of Governments, Marion County Planning
Department, Portland State University Center for Population Research and Census, and
the State Office of Economic Analysis. All of these sources project an increase of
population within Marion County and Keizer (when applicable} over the next 20 years. This
is due to the influx of new residents as well as an expected shift of urban population.

Table 3-1
1990/2000/2010 U.S. Census
Marion County Oregon State Average

1990 Population 228483 2,842,321
2000 Population 284,838 3,421,399
% of Change, 1990-2000 24.7% (2.23%/Year) 20.4% (1.87%/Year)
2010 Population (Census) 315,335 3,831,074
% of Change, 2000-2010 10.7% (1.0%/Year) 11.97% (1.13%/Year)

Table 3-2

2012 Revised Population Projections:
1999-2035 Marion County (1)

Year Marion County % Increase

1999 (Actual) 275,250 20.46% (from 1990)

2000 (Actual) 284,834 3.48%

2010 (Actual) 315,335 10.7% (1.02%/year)
2015 (Forecast) 344 443 9.23% (1.78%/year)
2020 (Forecast) 367,018 6.15% (1.27%l/year)
2025 (Forecast) 388,898 5.96% (1.16%/year)
2030 (Forecast) 410,022 5.43% (1.06%/year)
2035 (Forecast) 429,824 4.83% (.947%/year)

The period between 2010-2030 represents a net county projected population growth of
30% (94,687 or 1.32% per year). In the case of Keizer, this rate of growth is felt to be
slightly high due to the lack of adequate undeveloped land within the existing city limits and
urban growth boundary needed for this level of additional development combined with the
unusually high percentage of growth already seen between 1990-2000. A recent population
update for Keizer between 2000-2010 indicated a net growth of 4,275 residents, an
increase of 13.2 % or 1.25% per year, however, even this growth rate cannot be sustained
without a modification to the existing urban growth boundary due to the previously indicated
shortage of undeveloped land.

{1) Source: PSU Center for Population Research-State Office of Economic Analysis
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Population Increase Projection-Statewide and Marion County

Between 1980 and 2000, the population of Oregon increased from 2.64 million to 3.42
million, an increase of 29.5%. Based on current projections, the population growth rate of
Oregon is expected to continue to grow faster than the United States as a whole over the
next thirty years. Several forces will affect the future demographics of Oregon's population:

(1) During the next 5-10 years, rapid growth is expected for age groups: 18-24 years
old,45-64 year olds, and those over 75.

(2) After Year 2010, the population of retirement eligible individuals will rise rapidly due to
retirement of the "baby-boomer' generation.

(3) Migration of residents from other states is expected to continue at a rapid pace.

(4) Slower or flattened growth is expected for those of school age population (5-17 year
olds), 25-44 year olds, and 65-74 year old individuals over the next 5-10 years.

Table 3-3
Annual State of Oregon Population Change

Annual Population Change and Net Migration: 1950-2020

100,000 -

r EEE Net Migration  ==ss=Pgp Change

75.000

50,000

25000 1
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Year
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Projected Growth for Keizer: 2012-2032

In the 2001 Water System Master Plan Update, the projected rise in population between
2000-2010 was estimated at 4,511 residents. This figure is very close to the actual increase
in population of 4,275 individuals during this same period. This estimate was originally
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obtained from a regional Transportation Plan (1997) which formed the basis of the 20 year
population projection in the 2001 Master Plan Update. This source estimated the population
growth within the city would total 7,357 residents between Years 1997 to 2010, very close
to the actual increase in population (8,138) during this time span. Since the population
projections in the 2001 report closely approximated the actual growth and the system
improvements that were made over this 12 year period were based on this population
growth, it is believed that the 2001 Capitol Improvement Plan was appropriate in both
scope and implementation schedule.

To analyze the specific population projection for Keizer in the Year 2032, several sources
were consulted. These included information received from the Keizer and Marion County
Planning Departments, Portland State University Center for Population Research, Mid-
Willamette Valley Council of Governments, the original Keizer Water District Water System
Master Plan (1980-JMM Consuiting Engineers), 1988 Water Master Plan Update (HGE
Inc), and 2001 Water System Master Plan Update (Stettler Company). The population in
study Base Year 2012 is estimated at 36,735 which was obtained from the Portland State
University Center for Population Research. It is apparent from the projected growth
between 2012 to the end of the study period in 2032, that the existing city limits and urban
growth boundary cannot accommodate a 23.7% increase in population, therefore, it is
assumed that an expansion of the urban growth boundary will occur as the aggressive
phase of population growth starts around 2015-2020. For the purposes of this study,
therefore, the following population projections will be used:

Table 3-4

City of Keizer
Past and Projected Population Growth

Year Population % Increase/Year
1990 21,884 (US Census) (1) —
1996 27,450 (estimate) -
1997 28,340 (estimate) 3.8%
1998 29,235 (estimate) 3.2%
1999 30,260 (estimate) 3.5%
2000 32,203 (2000 Census) (1) 6.4%
2005 34,735 (Estimate) 1.52%
2010 36,478 (1) .98%
2012 36,735 () 52%
2015 37,416 .50%
2020 40,280 1.48%
2025 43,350 1.48%
2030 46,655 1.48%
2032 48,082 1.51%

(1) 1990, 2000 and 2010 populations are based on data received from US Census
(2) P.S.U. estimate

Table 3-3 indicates most of the city's growth is expected between Years 2020-2032,
therefore, most of the water system improvements will also be needed during this same
period.

Future Service and Study Area

The City currently operates within established geographical and political boundaries that
18



comprise the City limits and the Urban Growth Boundary (UGB) (Figure 3-1) The City is
bounded on the east by the City of Salem and Interstate 5, and the UGB to the north and
south, and the Willamette River to the west. Most of the land presently available for future
development is in the northern section of the City with a smaller percentage available in
other regions of the city.

Land Use

General: Land use within the City of Keizer is defined in six basic categories: Residential,
public, farm, parks, religious, commercial, and industrial. These land uses are further
categorized as follows:

Residential

Single Family Residential

Farm use, single-Family Residential
Multi-Family Residential

Duplexes

Vacant Residential

Mobile Homes

Public

Public Service (parks, golf courses, and other public facilities)
Public Buildings and Use

Vacant Public Land, RIW, Easement

Commercial
Commercial-General
Commercial-Mixed
Commercial-Office

Industrial
Industrial Land
Vacant Industrial Land

Farm Use
Farm, Forested
General Farm Use, Primarily Crop

Religious
Religious organizations

In addition, the city has defined three sub-categories of residential land use to be used for
all future growth.

Table 3-5
Land Use Classifications for Future Growth
Code Definition Min. Lot Size Development Density
LDR Low density residential .10 acre 5 units per acre
MDR Medium density residential .16 acre 9 units per acre
MHDR Medium-High density residential .16 acre 17 units per acre
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Existing Land Uses and Growth Potential

Existing Land Use

The existing land use for the City of Keizer is shown in Figure 3-2. Currently, there are
4,713 acres of land within the city limits.

Keizer Station

The Keizer Station development consists of the development of approximately 237 acres of
presently developed and undeveloped land in the northeastern region of the City of Keizer.
Originally, the possible development of this area was suggested in the Keizer
Comprehensive Plan of 1987, which established two activity centers within the city-—the
McNary Activity Center and the Chemawa Activity Center. In 1993, the City Council and
Planning Commission focused attention on the Chemawa area and adopted an interim
plan, which established a policy framework to guide land use decisions, lifted the
requirement that no development could occur until a plan was adopted (under the new
plan, development proposals were to be processed as Conditional Uses and were to be
shown to conform to the Plan’s policies in order to be approved), and called for additional
planning to address specific land use, transportation, and financing issues. In 1994, a grant
administered by the Department of Land Conservation and Development (LCDC) and
Oregon Department of Transportation (ODOT) provided funds for preparation of a study to
evaluate the land use and transportation needs and potential for the entire Chemawa
Road/Interstate 5 interchange area. The conclusions reached in this study replaced the
entire 1993 version of the Chemawa Activity Center Plan and updated the Comprehensive
Plan for the City of Keizer in a new Plan issued in 1995. The new 1995 Chemawa Activity
Center Plan served as a guide for private and public investment potential of the lands on
the west side of the Chemawa/l-5 Interchange and recognized that the land was valuable
due to its sensitive location as the “gateway” to the City of Keizer. In 1997, the Chemawa
Activity Center Plan received yet another revision, which provided for the future
development of a mixed-use area, incorporating housing, retail, office, service commercial,
public and industrial uses. One of the most prominent features of this version of the Plan
was the creation of an industrial business park in what was now being referred to as “Area
A’ although demand for industrial uses at this site, and in Keizer generally, has proven to
be minimal.

After several attempts to develop the Chemawa Activity Center, the Keizer Mayor, City
Council, and Urban Renewal Board appointed the “Chemawa Activity Center Task Force”
to evaluate the plan. The Task Force concluded that the land use designations in the 1997
Plan were too restrictive and recommended changes to the City Council. Several issues,
such as: the appropriate amount of commercially zoned property in Area A, landscaping
requirements, the requirement that no single development exceed 50,000 square feet, and
protection of neighboring residential property from traffic impacts, were addressed, among
others. Soon after, the City of Keizer and the Urban Renewal Agency entered into a “non-
exclusive" predevelopment agreement with Northwest National LLC to conduct “certain
predevelopment tasks" prior to further agreement of the parties relating to full development
of the property. On May 14, 2001, a team from Northwest National LLC presented the
Keizer Station Master Plan Concept to the City Council during a work session. This plan
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was subsequently approved by the Keizer City Council on May 21, 2001 through a
resolution which initiated the process to consider amendments to the Chemawa Activity
Center Plan. As of September 21, 2001, the Chemawa Activity Center Plan has been fully
replaced with a new plan that addresses local zoning and comprehensive land use issues
that is now called the Keizer Station Plan.

The Keizer Station Plan essentially created five distinct regions, called “areas”, each with
different types of uses and size. Area A, referred to as the Village Center, consists of 100
acres of retail and mixed-use commercial development. Area B, known as Retail Center,
consists of 11 acres of commercial and 1 acre of residential development. Area C, Keizer
Station Center, is a 36 acre parcel, intended to be zoned as mixed use, consisting of
approximately 1 restaurant, 7 retail outlets, 1 office space, 1 medical center, 2 still
undefined uses, and 56 apartment units. Area C is planned to encompass just under
280,000 square feet of development. Area D, Commerce Center, is zoned as 15 acres of
industrial business park. Finally, although not currently included in the formal plan, Area E,
known as the Entertainment and Sports Center, is located on 71 acres of land zoned as
industrial business park (41 acres) and general industrial use (30 acres). For water system
planning purposes, Area E is planned to initially consist of a multi-screen indoor theater and
a basketball/sports complex.

The actual distribution of the originally planned individual development in each area is
summarized below:

Table 3-6
Keizer Station
Development Areas, Uses, and Zoning
Area # Name Use Area (ft2) Occupancy | Stories
Group
A Anchor A Retail 20,304 M 1
A Shops “C” Retail 5,200 M 1
A Anchor 1 Home Improvement 65,703 M 1
A Majors 7, 8, and 9 Apparel 88,407 M 1
A Anchor 3 Apparel 123,735 M 1
A Major 1 Office/Craft 20,390 M 1
A Major 2 Home Accessory 36,520 M 1
A Major 3 Electronics 42 976 M 1
A Maijor 4 Apparel 30,004 M 1
A Major 5 Retail 30,387 M 1
A Major 6 Retail 21,432 M 1
A Retail 1 Retail 7,217 M 1
A Retail 2 Retail 6,310 M 1
A Retail 3 Retail 10,478 M 1
A Retail 4 Retail (2 buildings) 8,638 M 1
A Shop A Retail 6,309 M 1
A Shop B Retail 3,793 M 1
A Shop C Retail 5,200 M 1
A Pad A Bank 4,000 A3 1
A Pad B Bank 2,940 A3 1
A Pad C Restaurant 4,206 A3 1
A Pad D Restaurant 4,040 A3 1
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A Pad E Retail/Restaurant 5,094 S3 1
A Pad F Retail 2,994 B 1
A Pad G Restaurant 3,169 83 1
A Pad H Restaurant 2,448 A3 1
A Pad | Restaurant 2,227 A3 1
A Restaurant 1 Restaurant 6,564 A3 1
A Restaurant 2 Restaurant 5,643 A3 1
A Restaurant 3 Restaurant 6,524 A3 1
A Restaurant 4 Restaurant 4,351 A3 1
A Restaurant 5 Restaurant 5,400 A3 1
A Office Building Commercial Office 100,000 B 4
A Hotel Hotel 42 000 R1 3
B Retail Various Retail 479,105 (Total} M 1
B Residential Mixed Use Residential 43,555 NA 1-2
C Res/Comms Mixed Use 36 acres (Total) NA 1-2
D Building 1 Office 14,800 B 1
D Building 2 Office 6,500 B 1
D Building 3 Qffice 7.900 B 1
D Building 4 Office 9,400 B 1
D Building 5 Office 18,600 B 1
D Building 6 Office 8,475 B 1
D Building 7 Office 10,600 B 1
D Tenant 1 Office 13,000 B 1
D Tenant 2 Office 5,000 (Approx) B 1
D Tenant 3 Office 5,000 (Approx) B 1
D Tenant 4 Office 12,000 (Approx) B 1
E Theater Theater 40,000 NA 1-2
E Sports Complex Multi-Sports 30,000 NA 1-2

Although full scale development of all areas will require a considerable volume of water to
accommodate the average, maximum, and peak demands of Keizer Station, future
expansion of Keizer Station will be greatly constrained by several factors. Most of the
impediments to expansion will occur due to geographic limitations and the current presence
of interfering borders or easements. Expansion to the east will be limited by the existence
of Interstate 5 and ODOT easements, the west is hampered by existing residential
development and railroad tracks and the accompanying right-of-way, the north, beyond the
boundaries of Area E, is limited by existing BPA and PGE powerlines and substations and
the Volcano Stadium, and finally, any growth to the south is precluded by the existence of
Interstate 5, Ridge Drive, Keizer Little League Field, and existing residential development.
All of these impediments to possible expansion of Keizer Station, when grouped together,
allow for much easier master planning of a water system than normal. Although many of
the currently planned individual structures may be delayed or even cancelled, the demand
imposed on a water system by the largest developments drive the size and fire flow of the
entire system. Elimination or postponement of up to 25% of the entire development will
have little impact on the planning of the water system as the key element of needed
storage and capacity is determined by the fire flow requirements of the largest structure
within the development. Information received from design engineers and the local fire
authority, Keizer Fire District, has revealed that the largest single water demand within the
entire development is the 4000 GPM fire flow requirement at Anchor 1 in Area A, Lowe's
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Home Improvement Store. This value, in turn, guides and determines the vast majority of
the fire flow planning for the entire development.

In 2004, a separate water system master plan was developed for Keizer Station by 4B
Engineering and Consulting of Keizer. This document served as the planning model for the
entire development and addressed all of the water supply requirements, even at build-out.
The author of the plan determined a new water well was required to supply the separate
day to day water needs of the development as well as an elevated storage tank (EST) to
provide the majority of the 4000 GPM fire flow for Lowes. The fire flow is met through a
combination of the elevated storage tank along with water from the city.

Water Supply: The majority of the water supply to Keizer Station will most likely originate
from the Keizer Station well and/or the Ridge Drive reservoir/pump station. The close
proximity of these sites to Keizer Station translates to available instantaneous capacities up
to 2000 GPM, with minor pressure losses from either the Keizer water system or the EST.
Although the Keizer Station water system grid is interconnected to the City of Keizer's
parent water system, the development is generally served from the 750 GPM “Keizer
Station” well, located within the region. In addition, emergency and fire protection water is
provided from the elevated storage tank (EST) in the southern area of Keizer Station or
directly from the City of Keizer.

Water Quality: Due to the anticipated water quality present in the local wells, consideration
of elevated iron (.2-.5 mg/L), manganese (.10-.30 mg/L), and calcium hardness (100-150
mg/L) levels must be given. This is particularly important to industrial facilities that
manufacture electronic components.

Water Transmission: The area is currently served from 12" and 16" waterlines on the
northern and southern boundaries and within the development (Figure 3-4). Pipeline
looping within the development is performed to optimize water delivery and provide
redundancy.

Future Expansion (Areas B, C, and D): At the date of this study (December, 2012), Areas
B, C, and D of Keizer Station remain underdeveloped, however, construction is currently
underway within Area B. The available capacity from the existing 8" and 12” waterlines
surrounding the Area B development will provide adequate pressure and delivery volume
for virtually any intended use. The planned development of Area C is shown on Figure 34
with the planned waterline routes and sizes. The configuration, routes, sizes and
interconnections of the waterlines through Area C are required to provide a looped
waterline configuration within Keizer Station as well as a path to optimize the delivery of
water from the Ridge Drive Reservoir and Pump Station and the EST to the Keizer water
system. Future water service throughout Area D was originally planned in the 2006 Keizer
Station Water Master Plan and consists of delivery from either the existing 16” waterline
that passes through Area D or the parallel 12" waterline on Ridge Drive.
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Chapter Four

Water Requirements



Water Requirements

Historical records of pumping (production) records were evaluated between the five years
of 2008-2012 as well as the historical records for the seven year period between 1993-

1999 to determine water system demands.

Table 4-1

Total Production: 2008-2012

Month/Year Total Well Production (in Gallons)
January, 2008 86,283,296
February, 2008 72,369,748
March, 2008 76,467,292
April, 2008 89,371,788 Estimated Population: 36,150
May, 2008 HST0IEN0 Average Day: 3,693,725 GPD
June, 2008 146,203,332 Average Day per Capita: 102 GPCD
July, 2008 208,976,988 Maximum Day: 8,600,000 GPD
August, 2008 181,737,072 Maximum Day per Capita: 238 GPCD
September, 2008 140,748,168
October, 2008 79,106,236
November, 2008 73,862,008
December, 2008 80,236,464
TOTALS 1,349,133,192
January, 2009 77,707,476
February, 2009 66,788,920
March, 2009 75,557,724
i, 2k I Estimated Population: 36,220
May, 2009 116,200,304 Average Day: 3,581,260 GPD
June, 2009 140,102,644 Average Day per Capita: 99 GPCD
July, 2009 201,704,184 Maximum Day; 8,250,000 GPD
August, 2009 176,786,060 Maximum Day per Capita: 228 GPCD
September, 2009 126,917,648
October, 2008 84,273,420
November, 2009 72,084,760
December, 2009 77,479,336
TOTALS 1,307,159,920
January, 2010 76,403,712
February, 2010 68,128,588
March, 2010 80,145,208
A, 2010 93,301,816 Estimated Population: 36,570
May, 2010 90,809,444 Average Day: 3,459,877 GPD
June, 2010 104,010,896 Average Day per Capita: 95 GPCD
July, 2010 193,055,808 Maximum Day: 8,340,000 GPD
August, 2010 194,325,164 Maximum Day per Capita: 228 GPCD
September, 2010 124,115,640
October, 2010 86,559,308
November, 2010 76,490,480
December, 2010 75,429,068

TOTALS

1,262,855,132
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January, 2011

75,158,292

February, 2011 68,107,644
March, 2011 77,715,704
gty 2011 G Estimated Population: 36,715
May, 2011 £6,203,260 Average Day: 3,333,826 GPD
June, 2011 108,452,520 Average Day per Capita: 91 GPCD
July, 2011 163,782,080 Maximum Day: 7,730,000 GPD
August, 2011 186,853,392 Maximum Day per Capita: 210 GPCD
September, 2011 133,086,404
October, 2011 80,313,508
November, 2011 71,968,072
December, 2011 74,104,360
TOTALS 1,216,846,400
January, 2012 75,358,008
February, 2012 68,739,704
March, 2012 72,179,008
XY 84,060,240 Estimated Population; 36,735 (P.S.U. Estimate)
May, 2012 105,372,256 Average Day: 3,424,481 GPD
June, 2012 105,812,828 Average Day per Capita: 93 GPCD
July, 2012 167,118,908 Maximum Day: 8,035,000 GPD
August, 2012 185,990,200 Maximum Day per Capita: 218.7 GPCD
September, 2012 153,182,920
October-December 2012 232,977,755
EXTRAPOLATED TOTAL 1,250,791,827
Table 4-1A
Water Requirement/Monthly Water Production and Metered Sales (in Gallons)
2008-2012
Month/Year Total Well Production | Total Metered Sales Unaccounted Water (Percent)
January, 2008 86,283,296 79,007,500
February, 2008 72,369,748 66,383,504
March, 2008 76,467,292 81,775,100
April, 2008 89,371,788 75,081,996
May, 2008 113,770,800 72,984,604
June, 2008 146,203,332 84,484,358 (100,000 units deducted for presumed
error from June, 2008)
July, 2008 208,976,988 157,000,712
August, 2008 181,737,072 172,643,636
September, 2008 140,748,168 225,504,048
October, 2008 79,108,236 115,702,884
November, 2008 73,862,008 101,975,588
December, 2008 80,236,464 61,562,644
TOTALS 1,349,133,192 1,294,106,572 4.08%
January, 2009 77,707,476 74 595,796
February, 2009 66,788,920 67,963,280
March, 2009 75,657,724 70,324,716
April, 2009 91,557,444 69,043,392
May, 2009 116,200,304 79,485,472
June, 2009 140,102,644 76,316,196
July, 2009 201,704,184 141,076,540
August, 2009 176,786,060 132,274,824

25




September, 2009 126,917,648 221,684,760
Qctober, 2009 84,273,420 133,729,684
November, 2009 72,084,760 92,849,988
December, 2009 77,479,336 63,229,188
TOTALS 1,307,159,920 1,222,573,836 6.47%
January, 2010 76,403,712 76,179,312
February, 2010 68,128,588 66,974,424
March, 2010 80,145,208 61,626,972
April, 2010 93,381,816 66,409,684
May, 2010 90,809,444 79,673,220
June, 2010 104,010,896 68,642,464
July, 2010 193,055,808 93,837,348
August, 2010 194,325,164 138,472,752
September, 2010 124,115,640 230,690,680
Qctober, 2010 86,559,308 111,249,292
November, 2010 76,490,480 85,690,880
December, 2010 75,429,068 67,291,576
TOTALS 1,262,855,132 1,146,738,604 9.20%
January, 2011 75,158,292 72,814,060
February, 2011 68,107,644 57,174,128
March, 2011 77,715,704 66,545,072
April, 2011 91,101,164 63,536,616
May, 2011 86,203,260 73,905,392
June, 2011 108,452,520 64,311,544
July, 2011 163,782,080 118,141,364
August, 2011 186,853,392 119,085,340
September, 2011 133,086,404 190,655,476
October, 2011 80,313,508 129,341,168
November, 2011 71,968,072 103,979,480
December, 2011 74,104,360 64,540,432
TOTALS 1,216,846,400 1,124,030,072 7.63%
January, 2012 75,358,008 81,263,468
February, 2012 68,739,704 60,683,744
March, 2012 72,179,008 67,191,344
April, 2012 84,060,240 62,017,428
May, 2012 105,372,256 72,903,072
June, 2012 105,812,828 72,543,284
July, 2012 167,118,508 113,409,516
August, 2012 185,990,200 129,034,488
September, 2012 153,182,920 213,304,168
TOTALS 1,017,814,072 872,350,512 14.3%
Extrapolated Full 1,250,791,827 1,155,136,213 7.65%
Year 2012

The data contained within Table 4-1 reflects the raw production from the sources and is
indicative of the total output of water into the system. The data within Table 4-1A reflect the
total production data as well as metered (sold) water consumption. This data permits
determination of current unaccounted for (lost) water. As reflected in Table 4-1 A, typical
values of unaccounted for water range from 4.07% up to 9.2%. The value represented in
2012 reflects the actual percentage of unaccounted for water believed to be currently
present in Keizer (7.6%). All of the displayed values are acceptable for a water system of

this size and is within the generally accepted range of 2%-10%.
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The City of Keizer generally reads service meters around the middle of each month and
reads 50% of the meters per month (bi-monthly billing cycles), which accounts for the
variance of monthly readings between metered consumption and source production.
Typically, these variances average out over the course of a full year.

Typical Water System Demand Patterns

Generally, most potable water supply systems deliver water to consumers at varying rates
throughout any given day (Figure 4-1). Three distinct terms are typically used to quantify
the water system demand at any specific time or period. An "average daily demand" is
used to express the amount of water either produced or consumed during any given day of
the year. This value is determined by dividing the total yearly volume of water produced by
365 days/year. A "Maximum Day Demand" is used to equate the maximum amount of
water either produced or consumed during any single day. Most often, maximum day
demands occur during the months of July or August, however, they can occur as early as
May or as late as October.

This type of water demand often occurs during the days with the highest yearly
temperatures. A maximum day demand can also occur, however, during a day with large or
several fires, during pipeline flushing, or during a prolonged dry spell. A "Peak Hour
Demand" is used to express the highest instantaneous water demand occurring during any
hour of any day. Although the term implies that this demand occurs over one hour, it can
last as long as four hours or as little as 10 minutes.

Table 4-3
Master Plan Comparative Values {(GPCD)

Study Average Day | Maximum Day Peak Hour Maximum Day/ | Peak Hour/
/ Average Day Maximum Day

1980 JMM Master Plan | 130 GPCD 390 GPCD 630 GPCD 3.0 1.62
1988 HGE Update 135 GPCD 405 GPCD 770 GPCD 3.0 1.9
2000 Stettler Update 125 GPCD 267 GPCD 514 GPCD 2.14 1.92
(Actual Values)

2012 4B Update 96 GPCD 225 GPCD 492 GPCD 2.34 218
(Actual Values)

Average 122 GPCD 322 GPCD 602 GPCD 2.64 1.87
Typical Design Values | 75-150 GPCD | 200-400 GPCD | 400-1000 GPCD 1.5-3.5 1.3-3.0
2012 Planning Values 110 GPCD 250 GPCD 500 GPCD 2.27 2.0

Although the actual usage values are between 15-30% lower than the 2000 planning
values, the 2012 assumed planning values of 250 GPCD (maximum day) and 500 GPCD
(peak hour) will be used to provide more realistic and accurate estimates while maintaining
an adequate margin of safety.

Commercial/lndustrial VWater Use

Since the Keizer community consists of mostly residential (98%-99% of total water
connections) homes, commercial and industrial water facilities are not significant to the
existing overall water system demands. An analysis indicates that the majority of the
current commercial water demands consist of mostly light/medium commercial
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TABLE 4-4
PRODUCTION BY WELL
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establishments along River Road and in Keizer Station. Most of the water consuming
commercial establishments consists of restaurants, car washes, and grocery stores. Since
virtually all of the commercial demands are fairly consistent in daily demands and occur in
close proximity to River Road or within Keizer Station, both areas served by a large water
main and adequate looping, individual consideration of commercial water demands within
this study is not required. Review of water consumption records indicate current
commercial water demands can be included within per capita usages. Further examination
of the city reveals a minor amount of industrial customers and none with a substantial
impact on the water system. Future commercial and industrial growth will be assumed to
coincide with the expected population growth and will be factored using the per capita
figures.

Based on design criteria previously stated, the following values will be used for planning
purposes:

Table 4-5
Projected Water Demands: 2012-2032

2012 2015 2020 (1) 2025 (1) 2032 (1)
Design Population | 36,735 (Estimate) 37,416 40,280 43,350 48,082
Average Daily 4,040,850 GPD 4,115,760 GPD 4,430,800 GPD | 4,768,500 GPD | 5,289,020 GPD
Demand (3) (2,806 GPM) (2,858 GPM) (3,077 GPM) (3,311 GPM) (3,673 GPM)
Average Winter 2,828,600 GPD 2,881,032 GPD | 3,101,560 GPD | 3,337,950 GPD | 3,702,314 GPD
Demand (1,964 GPM) (2,000 GPM) (2,154 GPM) (2,318 GPM) (2,571 GPM)
Average Summer 6,061,275 GPD 6,173,640 GPD 6,646,200 GPD 7,152,750 GPD 7.933,530 GPD
Demand {4,209 GPM) (4,287 GPM) (4,615 GPM) (4,967 GPM) (5,509 GPM)
Maximum Daily 9,183,750 GPD 9,354,000 GPD | 10,070,000 GPD | 10,837,500 GPD | 12,020,500 GPD
Demand 2) (6,378 GPM) (6,496 GPM) (6,993 GPM) (7,526 GPM) (8,348 GPM)
Peak Hour 4} 12,756 GPM 12,992 GPM 13,986 GPM 15,052 GPM 16,696 GPM

(1) Years 2020-2032 ref

(2) Maximum Daily Demand Is based on 250 gallons per capita/day
{3) Average Dally Demand Ia based on 110 galions per capita/day

ect increased dally demand to accommodate the higher rate of projected city growth during this time span

(4) Peak Hour Demand le assumed to be 2 x Maximum Day Demands

Required Source Capacity

Future required capacity is dependent on several factors. Among these are: duration of
consecutive maximum days, source redundancy and reliability, system pressure, type of
water use, and available storage. In the case of Keizer, historical records accumulated over
30 years indicate few incidents of consecutive or long term maximum day demands.
Typically, the maximum daily water demands in any given year are incurred for a maximum
of 3-4 consecutive days followed by a period of more typical and lower volume summer
demands. Source reliability over the years has generally been excellent with few prolonged
power or equipment failures. The city's current total source capacity and active storage of
2,800,000 gallons is adequate to accommodate the current maximum day demands with
only 50% of all available units operable, however, a failure or loss of any of the larger (2
1,000 GPM) wells or pumps will expose the water system to a potentially hazardous
condition under both current and future peak demands. Future planning, therefore, must
consider the reliability of the existing electrical power supply used by most of the wells,
aging of the existing water system components, and the fact that only wells and two
reservoir/booster pump stations are available for all needed demands. For example, a
prolonged failure or severe contamination of any large well, even under current conditions,
could result in a potentially catastrophic event. To lessen this potential, new sources should
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be adequately spaced and sized so that contamination or failure of any one source will
have little or no impact on the others. Another area of concern is related to the current use
of only 6-7 high capacity wells to provide most of the water system’s total needed capacity.
To help alleviate this concern, future minimum design capacities will be based on the total
and simultaneous loss of two of the largest well/booster pumps in the system.

Fire Flow

The City of Keizer is located within the Keizer and Marion County #1 Fire District for fire
protection and is served from the main station located on Chemawa Road. Table 4-6
indicates needed and available fire flows for various locations within the city. These flows
are based on normal fire flow requirements for specific structure or development
classifications and are based on testing performed by the Insurance Services Office (1SO)
in May, 1997.

The City currently has a Class 3 Fire Protection Rating as established by the Insurance
Services Office (ISO). The Fire Protection Rating was downgraded due to issues outside of
water supply. In fact, during the October, 2006 ISO evaluation, the city received a score of
39.28 points out of a possible 40 points allowed for the water supply (98.2%). This score is
up from the previous evaluation score of 36.57 awarded in 1997.

In October, 2006, 1SO tested the water supply at the intersection of River Road N and Dietz
Ave. The flow was tested at a flow rate of 3,500 GPM @ 20 psi and passed. During an
evaluation of the system, the highest projected instantaneous fire flow demand would most
likely occur within the downtown core area along River Road or at McNary High School. As
seen in Table 4-6, the past fire hydrant flow testing performed by I1SO in May, 1997,
indicated a maximum deliverable flow rate of 4,600 GPM @ 20 psi residual pressure at
River Road and Dietz Avenue. The minimum required fiow in this area is 3,500-4,500 GPM.
Due to the exposure of a potentially large fire at the McNary High School campus, this area
of the city, along with Keizer Station, are currently regarded as the most serious fire flow
requirements in the city. Available capacity at the high school was determined to be 3900
GPM, which is 600 GPM less than the desirable flow of 4500 GPM, however, computer
modeling indicates that more than 6000 GPM should be available to the McNary campus,
therefore, it is suspected that the 1SO testing did not provide adequate time for the pressure
in the water system to stabilize.

Table 4-6
Required Fire Flow
Test Test Test Location | Service Flow Pressure Flow (At
No. Dist. (GPM) (in PSI) 20 PSI)
Individual Hydrants | Total Static Resid. | Needed | Avail.
1 Comm | River Rd. and Main 1010 950 1960 78 62 4000 3900
Chemawa Rd. 3500
2 Comm | River and Dietz | Main 950 860 1810 76 66 4500 4600
3500
3 Comm | Sandy and Main 690 630 1320 80 72 4500 3900
McNary High 1000
School
4 Comm | Trail and Main 980 1025 2005 72 60 7000 4400
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Harmony 750

5 Comm | Cummings and | Main 810 870 1680 78 68 2500 4300
Delight St

6 Comm | Keizer and Main 710 790 1500 78 58 4000 2700
Noren 750

7 Comm | River Rd and Main 8390 840 1730 78 62 2500 3500
Apple Blossom

8 Comm | McClure and Main 1010 980 1990 80 64 1000 4100
Sonata

9 Comm | 14th and Main 580 710 1290 68 56 3500 2700
Stonehenge

10 Comm | Lockhaven and | Main 650 690 1340 78 64 7000 2900
Kalmia 1000

11 Comm | Park Meadow Main 710 750 1460 50 38 3500 2400
and Meadow
Glen

In order to verify the available fire flow capacity within Keizer Station, hydrant flow tests
were performed by Keizer Public Works personnel in March of 2006. These tests indicated
that between 7,000-10,000 GPM of flow was simultaneously available through multiple
hydrants. Tests conducted at the fire station on Chemawa Road in August of 2007 verified
an available flow rate of over 3,600 GPM at this site. In order to fully understand the
operational dynamics of the Keizer Water System, accurate readings of static pressures
followed by a sustained time period of adequate duration to allow the starting, activation,
and full engagement of pumping units, before reading the residual pressures, must be
provided. It is highly recommended that a confirmation series of fire flow tests, using the
above protocol, be employed at each I1SO tested site.

For the purpose of this study, determination of the required fire flow is based on the
standard ISO equation:

(1) Q(GPM) = 1020 VP (1- 0.01V P)
Where P = Population in Thousands
Q (in 2012) = 5,808 GPM
Q (in 2032) = 6,582 GPM
Required 2032 Total Volume: 6,582 GPM X 60 mins/hr X4 hrs = 1,580,000 gallons.
For planning purposes, a Year 2032 fire flow of 6,667 GPM will be assumed over a
4 hour duration = 1,600,000 gallons.

Maximum Water System Capacities

The data previously complied is used to determine the maximum capacity that the Keizer
water system must produce for various scenarios. Due to the limited above-ground water
storage volume, the city's water system must be capable of handling all anticipated water
demands by utilizing the combined capacities of available sources and/or booster pumping
from storage reservoirs. To provide adequate redundancy and a reasonable factor of
safety, each demand condition includes the assumption that the two largest wells or
booster pumps are disabled or otherwise not available for service. Depending on the actual
scenario, this factor may include wells, well pumps, booster pumps, storage reservoir, or a
combination of two or more of each. Since it has already been determined that the existing
water system can easily accommodate the average day demand throughout the entire span
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of the study period, this requirement will not be included in the planning guide. The three
specific demand requirements that do require consideration, however, are listed separately
below for each incremental year.

Maximum day demands are assumed to be the system demands that must be met by
sources only. This is due to the potential of this type of demand occurring over several

consecutive days.

Table 4-7A
Maximum Day Requirements (2)
2012 2015 2020 2025 2032
Total Required Maximum Day 6,378 GPM 6,500 GPM 7,000 GPM | 7,530 GPM | 8,350 GFM
Capacity (Sources)
{+) Reserve Source Capacity (1) 4,000 GPM 4,000 GPM 4,000 GPM | 4,000 GPM | 4,000 GPM
Total Required Source Capacity | 10,378 GPM | 10,500 GPM | 11,000 GPM | 11,530 GPM | 12,350 GPM
{Required for Maximum Day
Demands)
Total Safe Well Flow (2012) 12,500 GPM | 12,500 GPM | 12,500 GPM | 12,500 GPM | 12,500 GPM
Surplus (+)/Deficit (-) +2,122 GPM | +2,000 GPM | +1,500 GPM | +870 GPM | +150 GPM

(1)
(2

Derived from the combined capacity from the loss of the two largest wells (Chemawa and Wiessner)
Many of the individual flow values have besn rounded down or up for simplification

Peak hour demands are those demands that generally occur over periods of 2-3 consecutive
hours, typically during maximum demand days. These demands are supplied by using a
combination of both sources and reservoir storage/booster pumps.

Table 4-7B

Peak Hour Requirements (4)

2012 2015 2020 2025 2032
Total Required Peak Hour 12,750 GPM | 13,000 GPM | 14,000 GPM | 15,100 GPM 16,700 GPM
Capacity {Sources and Booster
Pumps)
{(+) Reserve System Capacity (1) | 5,000 GPM 5,000 GPM 5,000 GPM 5,000 GPM 5,000 GPM
Total Required Source Capacity | 17,750 GPM | 18,000 GPM | 19,000 GPM | 20,100 GPM 21,700 GPM
(Sources and Booster Pumps)
Total Safe Flow (2012) 20,950 GPM | 20,600 GPM | 20,600 GPM | 22600 GPM 22,600 GPM
(Combined from all sources) () 3) (2) (3) {2) (3)
Surplus (+)/Deficit {-) +3,200 GPM | +2,600 GPM | +1,600 GPM | +2,500 GPM +900 GPM

{1
2)
(3
4
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The third scenaric assumes a large fire demand coincidental with a maximum water

demand day.
Table 4-7C
Maximum Day and Fire Flow Demands 4

2012 2015 2020 2025 2032
Total Required Maximum Day 6,400 GPM 6,500 GPM 7,000 GPM 7.530 GPM 8,350 GPM
Capacity
Fire Flow Demand 5,808 GPM 5,860 GPM 6,100 GPM 6,300 GPM 6,667 GPM
Total Required Capacity 12,208 GPM | 12,360 GPM [ 13,100 GPM 13,830 GPM 15,017 GPM
{+) Reserve System Capacity (1) | 5,000 GPM 5,000 GPM 5,000 GPM 5,000 GPM 5,000 GPM
Total Required System Capacity | 17,208 GPM | 17,360 GPM | 18,100 GPM 18,836 GPM 20,017 GPM
Total Safe Flow (2012) 20,950 GPM | 20,600 GPM | 20,600 GPM 22,600 GPM 22,600 GPM
{Combined from all sources) {3) 3) (@) (3 2) (3
Surplus (+)/Deficit (-) +3,742 GPM | +3,240 GPM | +2,540 GPM +3,764 GPM +2,583 GPM

he two largest wells or booster pumps

{1) Derived from the combined capacity from the loss of tl

[2) Following the addition of a new 1.25 mllllon galion resarvolr and 2000 GPM beoster pump station

[3) Following the abandonmeni of Well #11 (Lauderback)

{4) Many of the Individual flow values have been rounded down or up for simplification

From these analyses, it is apparent that the values in Table 4-7B or 4-7C require the
highest capacity for any scenario. These are the values that be used for future source,

storage, and booster pump planning purposes.
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Chapter Five

Future Water Sources



Future Water Sources

Based on the data in Tables 4-7, the determination of future water sources for the City of
Keizer must consider two distinct flow conditions; 1) Maximum Day demands (source
capacity considerations) and 2) Peak hour or maximum day with coincidental fire flow
(source capacity and available storage and booster pumping equipment). Each of these
scenarios deserve individual evaluation and discussion:

Maximum Day Demands

Presently, the city's sources are capable of a combined safe yield of 13,115 GPM at 65 psi
operating pressure; and 13,950 GPM at 55 psi operating pressure. Based on the data in
Table 4-7A, it is apparent that the source enhancement recommendations outlined in the
2001 Water System Master Plan Update were successful and the water system can safely
accommodate the current (2012) and future (2032) maximum day demands, therefore,
additional source capacity will not be needed for future demands. Beyond the obvious
volume of reserve pumping capacity that is currently available from the sources, a genuine
concern regarding the potential for “overpumping” of a single or group of wells as well as
“overdrafting” of the aquifer itself exists. Although substantial effort was performed within
the period between 2000-2012 to insure that new or replacement wells were adequately
sealed into an impermeable clay layer, sustained or high volume pumping of a single well
could nonetheless introduce or drafting unwanted contaminants into a production well. In
order to reduce this potential staggered operation and avoiding simultaneous operation of
adjacent wells is highly recommended. This action must be performed by system operators
when planning and executing the control matrix for the active wells/pump stations. The only
consideration required for a full evaluation of the current sources (wells), is the planned
elimination of Well #11 (Lauderback). This well is now the oldest well in the water system
(drilled in 1973), has an inferior sanitary seal depth (30°), is limited in effective capacity, is
relatively difficult to access for service, and is perforated, rather than screened, creating an
inefficient hydraulic structure.

The elimination of the Lauderback well, rather than selecting the alternatives of either
replacing or “mothballing” the well is appropriate and desirable for several reasons.
Replacing the well with a new well on the same site would be far more expensive for the
relative projected maximum yield gained (500-600 GPM at most) than other comparable
wells recently drilled due to the inaccessibility of the site, lack of adequate power and
pipeline capacity needed at the site for increased yield, and the potential impact on the
recently reconstructed 17" Avenue Well (Well #12), now a reliable 900 GPM source.
Placing the well in an "inactive, but useable” state would maintain the risk of potentially
utilizing a well with an inadequate seal, possible nitrate exposure, and an unreliable well
and pump at the end of their effective and economic lives. Additionally, current water rights
regulations do not allow suspending the use of a permitted water well for more than five (5)
years without permanently abandoning the well. This rule would necessitate periodic use of
the well in order to continue the legal access to the water, thus greatly increasing the risk of
eventually introducing contaminated water into the water system. Finally, the total
aggregate volume of water currently permitted from the three original Wilark Park Wells
(13" Ave, 17" Ave, and Lauderback) is 2.0 CFS (896 GPM). Given the successful results
from the newly constructed 17" Avenue replacement well (800-900 GPM) and the
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abandonment of the 13™ Ave well (Well #13), it is believed that the singular use of the new
17" Avenue well within the Wilark Park area represents the best use of the existing water
right as well as providing water with the highest overall water quality to the Keizer water
system without the risk of interference from neighboring wells. The loss of this well to the
aggregate source capacity will total less than 3% (325-350 GPM) of the total system
production and will therefore not be detrimental to the water system.

Peak Hour or Simultaneous Maximum Day and Fire Flow Demands

Due to the unique nature of the Keizer water system, high water demands, such as peak
hour or maximum day with a coincidental large fire, must be accommodated from a
combination of sources (wells) along with the above ground water storage and booster
pumping. Although these demands are typically much shorter in duration than the
maximum day demands, the increase in required capacity is usually significant and often
instantaneous in nature. The Keizer water system, until 1998-1999, historically supplied
water during all high demand events using source supplies only. In 1999, a new 1.5 million
gallon reservoir and pump station was constructed on Ridge Drive to assist in providing
water for primarily peak hour demands. In addition a new well, along with a second
(750,000 gallon) water storage reservoir and 1,500 GPM booster pump station was
constructed at Bair Park in 2004-05 to help provide peak demands, primarily in the northern
zone. The logic for the continued and expanded use of this concept is based on several
reasons:

1. Use of storage/booster pumping allows optimum site selection and the use of pumps
with higher flow rates (>2000 GPM) than can be safely realized from individual wells
in most areas of Keizer. This type of facility typically has a lower or equal cost per
delivered gallon than comparable well/pump facilities.

2. Use of storage/booster pumping assists in preventing over-pumping and stressing of
the primary aquifers. This concept also lessens the risk of contaminant draw to a
well due to the lower pumping rate and resulting area of influence.

3. The Willamette silts and Troutdale aquifers, as all aquifers, have a finite capacity
and high capacity withdrawal increases the likelihood of well to well interference,
increased pumping lifts, and higher operating costs. Additionally, sand pumping is
less likely when pumping wells at lower capacity.

4. Generally speaking, reliability is higher and maintenance costs are lower with
booster pumping than equivalent high capacity wells.

5. Incorporation of emergency stand-by equipment is generally lower in cost and higher
in reliability.
6. Above-ground reservoirs provide a small measure of gravity storage, when properly

located, which will provide limited water to the system during power or equipment
failures for a short time allowing time needed to engage back-up equipment.

As previously outlined, the water system, through a combination of wells and
storage/booster pumps, must be capable of handling any anticipated water demand. From
the data in Tables 4-7B and 4-7C, the highest anticipated water demand will occur during
peak hour or should a large or numerous fires develop during a maximum day event.
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Although it is theoretically possible for a large fire to begin during peak-hour conditions, the
likelinood of this coincidence is very low and unlikely to occur at a large scale. In addition,
peak hour demands are typically short in duration, usually 3-4 hours or less in length, and
the actual highest demands generally occur in less than one hour.

Although the risk of a substantial fire developing during the highest peak-hour demand is
low, it is felt that some measure of reserve capacity must be available should an event such
as this occur. In the case of Keizer, this compensation is especially important due to the
lack of an adequate volume of elevated or gravity water storage. Review of Tables 4-7B
and 4-7C indicate a greater difference of 1,683 GPM between the expected peak hour
demands in Year 2032 and maximum day demand with highest projected fire flow,
therefore, the requirements of peak hour demand will govern over the maximum day
demand with coincidental fire. Table 5-1 is used for determining future source and booster
pumping requirements based on the demand values outlined in Table 4-7;

Table 5-1
Required Total System Capacity
2012 2015 2020 2025 2032
2012 Total Available 20,950 GPM | 20,600 GPM (2) | 20,600 GPM(2) | 22,600 GPM (2)(3) | 22,600 GPM (2) (3)
System Capacity (1)
(Table 2-4) (w/ EST
contribution)
Highest Required 17,750 GPM | 18,000 GPM 19,000 GPM 20,100 GPM 21,700 GPM
system capacity
{Peak Hour)
(Table 4-7B)
Deficit (-), Surplus (+) | +3,200 GPM | +2,600 GPM +1,600 GPM +2,500 GPM +900 GPM

(1) Capacities shown at 55 psi delivery pressure, lowest allowable design pressure

(2) After deduction for expected loss of flow from Lauderback well
{3) After addition of new 1.25 million gallon reservoir and 2000 GPM pump station

Emergency Water Supply

The City of Keizer water system is quite unique for a city with a population of over 30,000 in
that all water has historically been delivered to customers on-demand directly from wells.
Since 19880, the city has successfully relied solely on electrically or engine driven well
pumps for all water demands. Generally, a water system of this size depends on some
degree of gravity (elevated) water storage to supply uninterrupted water service to all
customers, regardless of the status of electrical service. The addition of the 550,000 gallon
(.55 million gallon) Elevated Storage Tank (EST) in 2008 at Keizer Station, although
primarily designed for fire protection within Keizer Station, nonetheless, offers a direct
benefit to the entire Keizer Water system. This volume of storage, although a minor amount
compared to the average day demand, can provide up to 3000 GPM of instantaneous flow
into the water system, giving the standby pumping equipment and generators the needed
time to start and engage, thus, preventing a serious loss of water system pressure within
the distribution system. Although Keizer's water system has provided excellent and
uninterrupted water supply since its 1980 inception, the current size, concern over future
electrical utilities generation, transmission, and distribution capacity and reliability, and
complexity and size of the city's water system necessitates additional consideration of
potential emergencies.

There are various reasons the city's water system has been extremely reliable over the
years. Among these are:
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1. The city is served by two separate electrical utilities (Salem Electric and Portland
General Electric) which individually supply electrical service as follows:

Pump Station Electrical Service Provider
Carlhaven West and East PGE
Willamette Manor Salem Electric
Cherry Ave Salem Electric
Wiessner PGE
Delta PGE
McNary PGE
Chemawa Engine Drive only
Lauderback PGE
17th Ave PGE
Meadows PGE
Ridge Drive PGE
City Hall PGE
Lacey Ct PGE
Reitz/Bair Park PGE

2. The water system is controlled by a computer based controller with active back-up.
Local over-ride control is available at all pump stations in the event of control failure.

3. The city performs an excellent program of maintenance.

4, The water system utilizes reliable and durable mechanical and electrical
components.

5. There has been sufficient redundancy and flow distribution between the existing
sites

6. Water demands have been mostly residential in nature which are usually predictable
and consistent

In the future, as growth continues and additional burden is placed on the existing electrical
systems, the likelihood of a severe or partial outage of electrical service increases. As
evidenced by recent events, the likelihood of future brownouts or blackouts in Oregon will
increase as existing electrical facilities are stressed due to growth, age, and increased
electrical loads. This factor, combined with the aging of the water system components and
a projected rise in population, suggests recommendation of two specific enhanced
emergency provisions. The city is recommended to undertake the following minimum steps:

A) Install an emergency, automatic-start, standby generator at the Reitz Well/Bair Park
Reservoir-Pump Station. This unit should be sized large enough to be capable of starting
and operating the 50 HP well pump plus the three (3) booster pumps planned at this site. A
preliminary analysis indicates a 180 KW will be adequate for this purpose. Adequate space
exists within the existing storage room to accommodate a generator installation, which will
save costs. A standby generator at this site will provide a totally independent system,
including operation of the well pump to refill the reservoir and the filtration system, in
addition to the three booster pumps at the site, insuring the Northern Pressure Zone will
maintain the design pressures intended when the two zones were segregated. It will also
provide a primary backup over the Meadows well, currently the only facility in the Northern
Pressure Zone with automatic startup capability, but with generally undesirable aesthetic
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water quality. Installation of this standby unit at an existing well/reservoir/pump station site
will also allow deferment of a third reservoir/pump station until 2023-25.

B) Construct a third ground-level water storage reservoir and booster pump station to
support the two existing facilities. This third reservoir and pump station will not only be
capable of supplying the deficit of peak demand water projected by Year 2025, but will
provide the needed redundancy in storage/high production facilities. Currently, any
prolonged service or maintenance of either of the two existing storage reservoirs/pump
stations will create a serious loss of emergency/supplemental capacity, necessitating a total
reliance on the sources for peak demands or large fires. Construction of a third
reservoir/pump station will provide continued service at the present level even if 1 of the 2
other sites is offline. This third site will also provide an additional automatic start/run
pumping unit, increasing the available emergency water supply to the projected higher
population within the city at the time of implementation.

C) Negotiate a modification of the emergency agreement with the City of Salem to allow
installation of an automatic entry pressure reducing valve at the Cherry Avenue site. This
valve would provide a “fail safe” function by automatically transferring water between Salem
to Keizer under extreme events only, insuring the Keizer system pressure does not fall to
dangerous levels.

The following sites are currently equipped with automatic engine-drive pumping equipment:

Table 5-2
Automatic Engine Drive Pumps (@55 psi)

Backup Type Site # Facility Name Type of Equipment Rated Capacity
Well 5 Cherry Ave Engine back up to electrical 550 GPM
Well 7 Wiessner Engine back up to electrical 1,400 GPM
Well 10 Chemawa Engine drive only 2,500 GPM
Well 14 Meadows Engine back up to electrical 1,400 GPM

Booster Pump 15 Ridge Drive Engine drive only 2,300 GPM

Booster Pump 15 Ridge Drive Standby generator for 2,200 GPM
electrical pumps

Total: 10,450 GPM

Future
| Booster Pump| TBD | TBD | Engine back up to electrical | 2,000 GPM |
Total: 12,450 GPM
Table 5-3
Manual Engine Drive Units
Backup Type Site # Facility Name Type of Equipment Rated Capacity
Well 9 McNary Manual engine backup to 1300 GPM
electrical
Well 11 Lauderback Manual engine backup to 350 GPM (1)
electrical
(1} Will be removed from service between 2012-2015 Total: 1,650 GPM

Total Booster Pump Capacity: 6,500 GPM
Total Well Capacity: 7,500 GPM
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The present available capacity of automatic backup equipment is over 4000 GPM more
than the current maximum day demand of 6,400 GPM and 2,100 GPM more than the Year
2032 maximum day demand, even without any contribution from the EST. This positive
difference of emergency/standby pumping capacity indicates the current system has
adequate facilities and redundancy for present conditions and that the loss of the
Lauderback facility plus the addition of the third reservoir/pump station will still provide the
needed capacity for future growth.

Water Right Implications

To satisfy the proposed groundwater development schedule, the City will not need to
medify, obtain or secure additional water rights beyond those currently in place. The city
currently holds valid permits for 36.63 CFS (16,441 GPM) for the current combined
sources. All of these permits are for year round use. These permitted flows are far in
excess of the required capacity and only the permits necessary for the Lacey Court well will
need to be procured or transferred. Additicnally, other water permits are planned to be
modified or transferred to provide a better distribution between current sources.

Surface Water Development

According to information obtained from the Water Resources Department and the
Willamette Basin Plan (Nov. 1994), surface water for municipal use is available from the
Willamette River at Salem/Keizer. At this time, Keizer has no current or pending surface
water rights applications, permits, or certificates. The amount of water available via water
rights allocation from the Willamette River is far in excess of the projected water demands
for Keizer through the study period. The cost associated with treatment, storage, and
transmission of this source to the city, however, is felt to be economically excessive. Given
the high cost of development and treatment of surface water, public resistance, the
possible risk of contaminants due to local agricultural practices and upstream wastewater
discharges, and the availability of adequate groundwater; development or use of any
surface water source is not recommended at this time.

Groundwater

Geographically, the City of Keizer lies in the most southerly end of the French Prairie, a
large, flat plain lying north of Salem, extending nearly to Canby in Clackamas County.
Boundaries of the French Prairie are, in general; the Willamette River on the west and
north, the Pudding and Little Pudding Rivers on the east, and the northern Salem city limits
to the south. With the exception of the extreme northeast corner, which lies in Clackamas
County, the French Prairie is situated entirely in Marion County.

Geologists generally describe the French Prairie as part of a broad northeastward-trending
synclinal trough that is partly filed with nonmarine sedimentary deposits. These
sedimentary deposits consist mainly of fine-grained lake-deposited materials that grade into
courser grained river-deposited materials toward the south and east boundaries.
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The surface geology of the French Prairie, lying in the vicinity of the City of Keizer, is shown
in Figure 5-1, and manifests itself in two distinct well-defined geological units, namely (1)
alluvium, and (2) Willamette silt. The approximate boundary between these two units is
Claggett Creek, with the alluvium lying to the west and the Willamette Silt to the east.
Claggett Creek flows northerly at the base of a bluff 30 feet or more in height, which forms
an apparent physical boundary between the two surface geological units.

The alluvium (Qal), in terms of geological time, is very recent river deposited sand and
gravels situated beneath the Willamette River flood plain. Alluvium sands and gravels are
generally less than 50 feet deep. Peaty soils and some sands and gravels underlie Lake
Labish. Willamette Silts (Qws) consist of tan to reddish-brown silts of uniform texture
containing some thin lenses of clay and fine sand. The silts grade into predominantly fine
sand near the base of the formation, and range in depth from 50 to 100 feet deep in the
area of the City of Keizer.

Underlying, the two surface geoclogical units is the Troutdale formation consisting of
alternating layers of clay, silt, sand, and gravel, with gravel predominant beneath the
southeastern part of the area. The Troutdale formation is approximately 250 feet deep. The
geologic formations which underlie the Troutdale formation are generally quite deep and for
the most part have low permeability; i.e., the capacity of a soil material to transmit water
Only a few wells through the French Prairie have been drilled into the formations underlying
the Troutdale formation. Therefore, for the purposes of this report, only the surface
formations, i.e. alluvium and Willamette silts, and the underlying Troutdale formation will be

considered as playing a significant role in the development of groundwater supplies.

Groundwater availability and its development as a source of water supply in terms of
quantity and to a certain extent quality, will vary with the geological formations.

The alluvium sands and gravels of shallow depth underlying the Willamette River flood
plain are generally very permeable and yield water readily to wells. Static groundwater
levels in the alluvial area generally ranges from 20 to 30 feet below ground level,
depending on surface topography, season of the year, and amount of rainfall. The
groundwater level is maintained by the hydraulic gradient of water moving from the valley
floor toward the Willamette River.

During flood stage, the hydraulic gradient may even reverse briefly and flow from the river.
Withdrawal of water from existing wells has not lowered the static groundwater level in the
area to any appreciable degree, although because of their shallow depth, wells in the
alluvium appear to be more susceptible to variation in yield because of seasonal variation
in the groundwater table. Also, shallow wells, less than 100 feet deep, are more susceptible
to contamination from surface sources of pollution.

Willamette Silt has a relatively low permeability and, in general, yields water too slowly to
sustain large drafts of long duration especially in the upper reaches of the formation. The
lower part of the formation, consisting of fine to medium sands, probably will yield moderate
quantities of water to carefully constructed wells utilizing appropriately designed and
fabricated well screens.
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yield wells in the area tap one or more sand, gravel or sand and gravel beds in the
formation. The most permeable materials of the Troutdale formation underlie the southern
part of the French Prairie, where they are predominantly coarse grained and fairly well
sorted. Wells tapping the Troutdale formation have withdrawal rates ranging from several
hundred to several thousand gallons per minute (gpm) with relatively small drawdowns.

In considering the continued use and further development of groundwater as the primary
source of water supply, of major concern is not only adequate quantity and volume, but
also satisfactory quality. Although groundwater varies somewhat in its chemical makeup
from well to well, groundwater quality in the Keizer area is typically acceptable for potable
uses.

Well Interference Potential

Given the fairly close proximity between the City's wells, the possibility of well interference
between existing wells certainly exists. Fortunately, many of the larger wells are not
frequently used at high capacities, but if prolonged or sustained high capacity pumping of
the wells occurred, the very real potential exists for interference and/or excessive
drawdown. If this occurred for an extended period of time, several of the smaller welis, and
possibly larger wells, would most likely incur a drop in production of up to 10% - 50%. The
high variable in drop of production would be related to the time of year of use (summer
greater than winter), available water stored in the aquifer from recent recharge, depth and
construction method of the affected well, and the proximity, rate, and duration of pumping
from other nearby high capacity wells.

Recognizing this potential, future operational plans call for utilizing the stored water from
the Ridge Drive, Bair Park, and future reservoirs for both minor and major peak-hour
demands as much as possible. Utilizing the largest wells, Chemawa, McNary, and
Wiessner for short-term, supplementary supply is recommended for optimal water system
operation and aquifer efficiency. In addition, static water levels and pumping levels should
be closely monitored in all wells at regular intervals. Significant changes in static or
pumping water levels, decreased flows, and sand pumping are all possible indicators of
well interference or well/faquifer plugging. Well performance should be monitored and
determined for each well yearly using parameters such as: specific capacity, drawdown,
drawdown rate, and recovery time. Periodic maintenance and rehabilitation of all wells is
recommended based on specific data obtained through regular monitoring.
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Water Quality

Water quality issues will continue to significantly impact both surface and groundwater
sources over the next 10 years. Strict new regulations and monitoring requirements are
either presently in effect or due to be enacted during the next 2-5 years. Many of these
new regulations apply to both surface and groundwater sources while some only apply to
one type of source. A complete and detailed background and discussion of the Safe
Drinking Water Act and its provisions can be found on the OHA/EPA websites. The water
quality discussion in this update will be limited to the current and projected contaminant
issues expected to impact the City of Keizer. As the City of Keizer currently utilizes only
groundwater sources, the impact of proposed groundwater regulations will primarily be
discussed.

Background

In 1974, the U.S. Congress passed the Safe Drinking Water Act (SDWA) with the purpose
of establishing a uniform set of regulations and water quality standards. These regulations
and standards applied to all "Public Water Systems” throughout the United States with the
Environmental Protection Agency (EPA) providing the primary role in setting the standards.
The intent of the SDWA was for individual states to assume "primacy” and provide
implementation and enforcement of these standards. Oregon was one of the last states to
accept primacy for the SDWA, assuming this role in 1986. The 1986 SDWA amendments
were passed by Congress at the same time Oregon assumed primacy. These
amendments at that time provided the most stringent regulations and standards in the
history of the United States with all public water systems impacted in some form. Under
those amendments, the number of individual contaminants regulated totaled 111 by 1985
with 25 new contaminants regulated every three years into the future. In addition, new
regulations were enacted which provided for mandatory filtration of surface water,
disinfection requirements, and lead and copper testing. The current monitoring
requirements are outlined in Table 6-1. The City of Keizer by virtue of its population and
number of services is classified as a “Community Water System” serving greater than
10,001 people but less than 100,000.

The SDWA, in 1996, underwent considerable changes that effected virtually every public
water system in the country. The 1996 amendments, as opposed to previous SDWA laws,
were prepared with assistance and input from the regulated community. This law was
passed by Congress and signed into law by President Clinton on August 6, 1996 as Public
Law 104-182. As expected, the SDWA revision included some relaxation in some areas
and increased enforcement in other areas. A summary of the current SDWA is as follows:

Current Status of Oreqgon Drinking Water Quality Standards

Drinking water contaminants are defined as any substance present in drinking water that
could have an adverse impact on human health if present in sufficient concentrations.
Although water systems are required to routinely monitor water quality, the simple presence
of a single or several contaminants does not necessarily mean that the water presents a
health risk. There are currently 88 different regulated contaminants established by the
United States Environmental Protection Agency (EPA). They are typically grouped into five
categories:
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1) Microbial Contaminants-8

This group includes contaminants such as viruses, bacteria, and parasites; which
usually result from sewage or septic system activity, agricultural and livestock
operations, and/or wildlife. Turbidity is also included in this group.

2) Disinfectants and Disinfectant By-Products-7

Chemicals used in water disinfection and the by-products that are formed as the
result from the reaction between the chemicals and natural substances in the water.

3) Inorganic Chemicals-16

This group includes such chemicals as metals and salts, which can be naturally
occurring or can result from stormwater runoff, industrial or domestic wastewater
discharge, and other types of industrial and commercial activity.

4) Organic Checmicals-53

This group includes the volatile (VOC) and synthetic (SOC) organic contaminants,
such as pesticides and herbicides, that originate from a variety of sources, such as
agricultural, urban stormwater runoff, industrial, commercial, and even residential
uses. Frequently, the organic chemicals detected in groundwater come from
industrial processes and/or petroleum production, distribution, or storage. This class
of contaminants often has a high affinity of “sticking” to water molecules in transit to
groundwater settings and then traveling many miles down gradient to a pumping
well, where they are ultimately detected. Due to that characteristic, many organic
contaminants “age” and form into “daughter” products when ultimately discovered.
Facilities such as gasoline stations, dry cleaning, and agricultural operations are
often the originating source of organic contaminants.

5) Radiological Contaminants-4
This category includes naturally occurring radioactive contaminants, or those that
form from oil and gas production or mining operations. This class includes Radon, a

radioactive gas that is often present in older, hard rock groundwater formations,
such as granite.

Health Division Classification

The City of Keizer water system is regulated by the State of Oregon Health Authority
Drinking Water Section (OHA-DHS) and the EPA. The identification number for the water
system is PWS ID: 4100744 (41 refers to the State: Oregon). Refer to Figure 6-1 for OHA
sample schedule.

42



Table 6-1
Community Water Systems Routine Chemical Monitoring (1)

Chemicals Ground Water Last Test Next Test Due
Inorganics Every 3 or 9 Years (4) Varies Varies
Arsenic Every 3 or 9 Years Varies Varies
Nitrate Annually (2 Varies Varies
Nitrite Every 3 or 9 Years Varies Varies
Asbestos AC Pipe Every 9 Years (3) Varies Varies
Source Ashestos One Varies Varies
Crganics (SOC & VOC) Every 3 Years Varies Varies
Total Trihalomethanes Every 3 Years Varies Varies
Lead and Copper Every 3 Years Varies Varies

(1) This table describes the routine monitoring currently required for the City of Keizer waivers, reductions, wellhead protection
programs, or defections will affect the sampling requirements. You will find details on number, localion, and timing of samples
in the OHA rule book.

(2) Nitrate: testing for systems can be reduced to annually after 4 consecutive quarters of sampling below 5 mg/L and a reducilion
is requested in wriling. Some wells require quarlerly monitoring of Nitrates.

(3) Asbestos: routine monitoring is one sample every nine years. Monitoring will go to one sample every 3 years if the system
exceeds Lead or Cooper action levels.

{4) Reflects a Modified Schedule based on a Monitoring Reduction from 3 to 9 years.

Flugride

The City of Keizer adds Sodium Fluoride at each well except for the McNary, Wiessner,
and Chemawa wells due to their sporadic and infrequent operation. Original fluoride
injection was started in 1983.

Aesthetic Concerns

Given the characteristics of Keizer's source water, aesthetic (taste, odor, and staining)
problems are currently the greatest area of water quality concern. The city's finished water
from the combined wells do not contain appreciable levels of iron, manganese, or
hardness, which are the primary causes of staining. Customers in close proximity to wells
with higher levels of iron or manganese, however, may experience staining. Long detention
periods in pipelines or reservoirs can also cause isolated incidences of taste and odor
complaints that can usually be remedied by line flushing or tank drain/refill cycles.
Continuous or frequent operation of the Meadows and McNary wells do result in higher iron
and manganese levels due to the background water quality of these wells. To lessen the
effect of iron and manganese, several wells are equipped with chemical feed equipment
used to inject sequesterants. Sequesterents are used to bind or "tie up" iron and
manganese in elemental form in water supplies, preventing or lessening combining with
oxygen (air}), resulting in oxidation and precipitation and then leading to staining impacts to
customers. The use of this chemical is very common and often successful under proper
application. In this case, this chemical should be applied as a sequesterant rather than as a
corrosion inhibitor.

Volatile Organic Contaminants

During the decade between 2000-2010, low levels of several water contaminants, classified
within as Volatile Organic Contaminants (VOC's), were identified in various Keizer wells,
notably Willamette Manor, Carlhaven West, and the former Toni and Burnside wells. These
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contaminants were Chloroform, Isopropylbenzene, Tetrachloroethene, and Trichloroethene.
All of these contaminants, when present, were in levels below the applicable maximum
contaminant level (MCL), however, repeated testing indicated a gradual rise in the levels,
primarily for Tetrachloroethene and/or Trichloroethene.

Although the original source(s) have not been positively identified, to date, the suspected
sources are a former dry cleaning establishment on Cherry and Manbrin Avenues and an
unknown origin located to the south of Keizer. The most recent tests, performed as an
element of the EPA assessment of local groundwater contamination in the Summer of
2012, indicates a widespread and significant plume of VOC contamination exists in the
shallow groundwater aquifer underlying much of the city, notably within the Manbrin
Gardens/River Road area. Since these contaminants are known to be present and in rising
concentrations, a program to identify and install equipment for removal (air stripping) is
planned for the first phase of the Capital Improvement Plan.

Groundwater Specific Issues

In addition to the previously outlined observations and recommendations regarding VOC,
SOC, bacteria, and other water quality concerns, new regulations have impacted the use
and treatment of groundwater. The recently adopted Groundwater Disinfection Rule has
had a significant impact on Keizer since many of the sources were previously deemed as
potentially vulnerable to viral contamination. In February 2001, the Burnside, Toni, Delta,
and the 3 Wilark wells were classified as “potentially vulnerable" as outlined in
correspondence from the Oregon Health Division. The source water assessment included
these specific wells considered to be potentially sensitive to viral contamination,
necessitating replacement or enhanced water quality monitoring. Individual sensitivity
determinations and general recommendations were evaluated and included within the 2001
master plan update capital improvement program, to be implemented during the first 1- 2
phases of improvements. During the period between 2000 through 2012, all of the wells,
with the exception of the Lauderback well, deemed to be “sensitive” by the Oregon Health
Division (now Authority) were either fully abandoned and removed from service or replaced
with a new well with a deeper sanitary seal. The planned abandonment of the Lauderback
well will remove the last well of concern. Continued monitoring and control of nearby
fertilizer and pesticide application within each well recharge area should be performed by
the city for each well. Additionally, the city has implemented a quarterly nitrate sampling
program for the wells with elevated (>5 mg/L} levels of Nitrates by State mandate.

Viral and/or bacterial pathogens, often found in fecal contamination from animal and human
feces, can readily reach groundwater and, in turn, drinking water supplies, through shallow
or even deep wells via a route of inadequate or defective well depth or sanitary seals,
broken or corroded well casings, wellhead flooding, failed septic systems, and/or wells
constructed too close to a septic drainfield, in addition to other means. Waterborne
diseases, caused from viral or bacterial pathogens, usually results in gastrointestinal
symptoms, such as diarrhea and/or vomiting, that usually does not require medical
attention for healthy adults, but can be very serious, or even fatal, to high-risk groups of the
population, such as young children, the elderly, and people with compromised immune
systems. Although the available data does not indicate that any more than a small
percentage of wells or aquifers actually have the presence of fecal contamination, the
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severity of the possible health impacts, and the number of affected water consumers
potentially exposed to the pathogens, indicated that some type of regulatory response was
needed. The GWR applies to more than 150,000 public water systems serving more than
100 million consumers in the United States and is also applicable to water systems where
ground water supplies are mixed with surface water supplies in which the ground water
system is not treated to the same level as the surface water supply. The rule was originally
proposed by the EPA on May 10, 2000, signed into law on October 11, 2006, published in
the Federal Register on November 8, 2006, and took effect on January 8, 2007.

The Science of the GWR

A basic understanding of the Ground Water Rule requires some discussion of the science
and logic behind the reasons for the rule. As previously indicated above, the GWR has
been promulgated to provide for an increased level of protection against viral and bacterial
pathogens in public water systems that use ground water. Specifically, the EPA is
concerned with ground water systems that are exposed or susceptible to fecal
contamination because these systems are at a far greater risk of passing harmful
pathogens into a water supply. Several viral pathogens are known to exist in ground water
aquifers, such as Hepatitis A and E, Coxsackie viruses, Echovirus, and Noroviruses, while
bacterial pathogens found in ground water include the well-known strain of Escherichia coli
(E. coli), in addition to other lesser-known bacterial pathogens such as Salmonella and
Shigella. Due to the known relationship between the possible coincidental presence of fecal
contamination and pathogenic viruses and bacteria in a water supply, and the fact that
presumptive and rapid laboratory tests for viruses are not readily available, the EPA has
established the presence of fecal contamination in a ground water supply as the prime
indicator for the possible presence of pathogenic viruses or bacteria. In addition, fecal
contamination is presumed to be present when one or more specific fecal indicators in the
water are present. The three fecal indicators that have been selected for use in the Ground
Water Rule are: E. coli, enterococci, and coliphage. Each of these indicators can be easily
detected via various analytical methods commonly available through approved testing labs.
Although fecal indicators, by themselves, are not typically harmful when ingested, their
presence in ground water is a presumptive indication that fecal contamination is also
present, which, in turn, provides a strong indication that viral and/or bacterial pathogens, or
at the very least, a pathway for these pathogens, may also be present into the ground
water supply. This, in a nutshell, forms the basis of the science of the Ground Water Rule.

In order to identify ground water systems at risk to fecal contamination, the EPA has
established a ‘risk-targeted” approach to identify these systems. The risk targeted
approach relies on and evaluates four major components:

1) Periodic Sanitary Surveys of ground water systems that require the evaluation of
eight critical elements: 1. source, 2. treatment, 3. distribution system, 4. finished
water storage, 5. pumps, pump facilities, and controls, 6. monitoring, reporting, and
data collection, 7. system management and operation, and 8. operator compliance
with state requirements. States have until December 31, 2012 to complete the initial
sanitary survey cycle for community water systems and until December 31, 2014 for
all non-community water systems and systems that already meet the performance
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criteria. The sanitary surveys will be used to identify water systems with significant
deficiencies or systems that already have source water problems;

2) Source water monitoring that is triggered when a water system identifies a confirmed
positive coliform sample during its routine Total Coliform Rule monitoring as well as
state optional assessment monitoring at high risk systems;

3) Corrective action is required when a water system is identified to have a significant
deficiency or source water contamination, and;

4) Compliance monitoring to ensure that an adequate level of treatment is provided to
reliably treat drinking water in order to achieve at least 99.99% (4-log) inactivation or
removal of viruses.

The projected average cost to implement the GWR is less than $5.00 per year for 90% of
the U.S. households served by public ground water systems. Over $3.6 billion dollars has
been earmarked to ensure that drinking water systems comply with the Safe Drinking
Water Act. Much of these funds are already available for low-interest loans to qualified
water systems. The city is taking a proactive approach.

Inorganic Contaminants

Inorganic contaminants, commonly referred to as "Primary" contaminants, include 15
regulated metals and minerals such as Arsenic, Barium, Cadmium, etc. Inorganics can be
either naturally-occurring or present due to agricultural or industrial uses. Inorganic
contaminants most often originate from the source of water supply, but can alsoc be present
due to water contact with pipeline and storage tank materials. For most inorganic
contaminants, health concerns are related to long-term or lifetime exposures with the
exception of Arsenic, Nitrates and Nitrites. These final two contaminants can seriously
affect infants in short-term exposures by interfering with the transfer of oxygen from the
lungs to the bloodstream.

Arsenic

Arsenic is a regulated inorganic contaminant that has recently been under increased
scrutiny by the EPA. The current maximum contaminant level of .010 mg/L is easily met by
Keizer's source water. The Arsenic Rule was implemented in 2001 which lowered the MCL
or MCLG from .050 mg/L to .010 mg/L. This is expected to create a severe hardship on
many utilities. Currently, all of the city's tests for Arsenic show levels less than .005 mg/L.
Increased or more precise monitoring may be required in the future, however, as of the
date of this plan, this potential is not known.

Nitrates

A separate discussion regarding Nitrates is warranted due to the past history of elevated
levels of this contaminant, particularly from the Delta, 17th, and 13th Ave wells. As
previously indicated, Nitrates in drinking water can cause elevated Nitrogen levels in blood,
especially in infants and young children occasionally resulting in "blue baby" syndrome.
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Before the well was relocated and redrilled, the Nitrate level present from the Delta well
averaged the highest level of any well since the well's activation in 1983. On several
occasions, the test results were barely under the maximum contaminant level of 10 mg/L.
The tests performed on water from the 13th Avenue and 17th Avenue wells on the same
date showed Nitrate levels of 4.6 mg/l and 5.2 mg/l, respectively. During episodes of
elevated Nitrate levels, the city blends water from the remaining wells to lower Nitrate levels
to customers. This is an acceptable method of short term Nitrate control when properly
executed, however, customers close to the respective wells high in Nitrate will undoubtedly
receive higher levels of Nitrates than other consumers. The increase in Nitrate levels
observed during winter and spring months raised a concern in regard to sustained higher
capacity pumping from this well. In order to correct this situation, reconstruction of the Delta
well was proposed in the 2001 Water System Master Plan Update CIP. Upon initiating the
process, however, it was determined that reconstruction of the existing well was cost-
prohibitive. A new replacement well was constructed on the same site in 2006 and the
existing well abandoned. The new well was sealed through the previously used upper
aquifer and the levels of nitrates from water delivered from the new well are well below the
MCL. Currently, the level of nitrates from all sources average below 5.0 mg/L (50% of the
MCL), with most results displaying less than 2.0 mg/L.

Trihalomethanes (Disinfection-By Products)

Common disinfection treatment used to kill micro-organisms in drinking water, such as
chlorine, can react with naturally occurring organic and inorganic material in water to form
disinfection by-products. These disinfection by-products are suspected carcinogens over a
lifetime of exposure. Total trihalomethane (TTHM) testing is required for cities with
population greater than 10,000. Currently, the City of Keizer does not add disinfection
products to the water, therefore, the potential for TTHM formation is low.

Coliform Bacteria

The Total Coliform Rule affected all public water systems in Oregon beginning in 1991.
Coliform bacteria is the primary measure of the microbial quality of drinking water. Coliform
is a group of generally harmless bacteria that are naturally present in the environment and
are used as an indicator that other, potentially harmful, bacteria may be present. All Oregon
water suppliers, within the projected population ranges of Keizer, are required to test for
coliform bacteria according to the following monitoring guidelines:

Table 6-2
Coliform Monitoring Frequency

Population Samples per Month
25,0001-33,000 30
33,001-41,000 40

Currently, the City of Keizer by virtue of a population of 36,735 must test for coliform

bacteria forty times per month. As the City grows in population over 40,000, increased

monitoring will be required in the future. Information obtained from the Oregon Health

Authority indicates consistently negative coliform bacteria tests since 1990. The City,

however, has experienced occasional positive Total Coliform samples, which was believed
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to be due to biofilm growth in the pipeline or sampling errors. Subsequent repeat testing
indicated negative coliform results.

Consumer Confidence Reports

The City of Keizer was required to initially issue consumer confidence reports (CCR) to all
water consumers by October 19,1999 and by July 1st each year thereafter, for subsequent
calendar years. The 2011 CCR is included for reference within this report. The CCR is
basically an annual report card which informs water customers whether or not their water
system meets federal guidelines.

In the case of Keizer, specific information regarding source quality, susceptibility, and
additional water quality data must be evaluated and incorporated into the CCR. The water
supplier must mail or otherwise deliver a water bill and must make a good faith effort to
deliver to non-bill paying consumers. Water systems that serve fewer than 10,000 but not
less than 500 persons must publish the CCR in at least one local newspaper. The following
information must be included in the CCR:

1. The source(s) of drinking water(springs, wells, rivers, etc.)

2. A brief summary of the susceptibility to contamination of the source water based
upon the source water assessments as they are completed by the states over the
next 3 years.

3. Instructions on obtaining a copy of the water system's source water assessments.

4. A table showing the highest level of any contaminant detected in their drinking water
plus EPA's health based standard (maximum contaminant /evel) for that contaminant
for comparison and the probable source of the contaminant.

5. The water system's compliance with other drinking-water-related rules including
monitoring.

6. An educational statement for vulnerable populations. Individuals who have
suppressed immune systems caused by chemotherapy, organ transplants, AIDS,
etc. fall into this category.

7. Educational information on nitrate, arsenic, or lead where the contaminants are
detected above 50 percent of EPA's maximum contaminant levels.

8. The phone numbers for additional sources of information available from the water
system's staff or EPA's Safe Drinking Water Hotline (800) 426-4791 .

9. The rule specifies how the data is to be presented, with specific instructions for

reporting and explaining results for turbidity, lead and copper, total and fecal
coliform, cryptosporidium, radon, arsenic, nitrate, and any other contaminants.
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Complete information regarding preparation and distribution of the CCR is available from
the Oregon Health Authority.

Lead and Copper Rule

The primary purpose of this rule is to address possible lead and copper contamination from
materials commonly found in customer services. The rule was promulgated by the EPA on
June 7, 1991 and the City has performed 11 rounds of testing to date. The rule established
"Action" levels of .015 mg/l for lead and 1.3 mg/l for copper. None of the sources has
naturally occurring lead or copper. Since the City's distribution system does not contain any
known lead, copper would be the most expected element to occur. The first round of lead
and Copper testing was performed in 1992. The 90th percentile Copper level observed in
this first round was .374 mg/l, well below the action level of 1.3 mg/l. The city is now on a
three year testing cycle with the most recent testing, performed in July of 2011, indicated
no detectable lead and a .271 mg/L ievel for copper.

Radiological (Gross Alpha)

The current federal rule for radiological sampling (Radionuclides) requires 1 sample every 6
or 9 years, depending on the well. All past tests that have been performed have indicated
low levels or the presence of any Radionuclides. Radioactivity is uncommon from shallow
ground water sources and is generally found in deep groundwater sources that are subject
to a much longer and greater natural radioactivity exposure such as basalt or granite.

Secondary Contaminants

Secondary contaminants are not regulated contaminants but do include water quality
parameters that can affect aesthetic conditions and taste and odor concerns. Because
aesthetic water quality conditions are often the most apparent to customers, a discussion of
their impact is included.

Table 6-3
Secondary Contaminants
Parameter Suggested Limit 16 Well Average Values

pH 6.5-8.5 7.48
Alkalinity None 135
Calcium None 27.5
Chioride <250 mg/L 8.4
Hardness <250 mg/L 141
Iron .3 mg/L <.1
Manganese .05 mg/L .09
Sodium 10 mg/L 18
Sulfate 250 mg/L 5.6
Total Solids 500 182
Zinc 5 <.01
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The only secondary water quality constituents that cause concern at this time are the iron
and manganese levels present in several wells. As outlined in other chapters of this report,
these levels are typical for most wells in this vicinity.
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PWS #: 00744 KEIZER, CITY OF Routine Sampling Schedules For Chemicals

Granted

Facility Samples Samplng .

D Name Status Test Group Required  Interval Start End Notes

DIST.A Distribution System A LEAD & COPPER 30 3Years  03/01/2002 Open Sample Between June 1si and Sepl 30th
EP.D  EF FOR CHEMAWA A ARSENIC 1 9Years  01/01/2011 Open é":ﬁg‘é‘e 2 =330 Sl ] (= Ty
EP-D  EF FOR CHEMAWA A 10C 1 9Years  01/01/2002 Open gr"::g‘éb Reflects Monitoring Reduction
EP.-D  EP FOR CHEMAWA A NITRATE 1 Yeary  O1/01/2002 Open Sample in the isl Quarter

EP-D  EP FOR CHEMAWA A NITRITE 1 9Years  01/01/2002 Open gf;‘:t‘;'e Reflects Monitoring Reduction
EP-D  EP FOR CHEMAWA A RAD- GROSSALPHA 1 BYears  01/01/2008 Open

EP-D  EP FOR CHEMAWA A RAD - RADIUM 226/228 1 OYears  OUO2008 Open oonoaye Renects Monitoring Reduction
EP-D  EP FOR CHEMAWA A RAD - URANIUM 1 6Years  01/01/2008 Open

EP-D  EP FOR CHEMAWA A soc 2 3Years  01/01/2002 Open 2 Consec. QT Samples

EP-D  EP FOR CHEMAWA A VOLATILE ORGANICS 1 3Years  01/01/2002 Open

EP-E  EP FORCHERRY AVENE A ARSENIC 1 9Years  01/01/2011 Open g:;‘e ielles e el st ey
EP-E  EPFORCHERRY AVENUE A 10c 1 9Years  01/01/2002 Open m LS T (R Ve ol
EP-E  EP FORCHERAY AVENUE A NITRATE 1 Yeary  01/01/2002 Open Sampie in the 1st Quarter

EP-E  EPFORCHERRY AVENVE A NITRITE 1 OYears  01/01/2002 Open gr"::g‘f Refiects Monitoring Reduction
EPE EPFORCHERRY AVENUE A RAD - GROSS ALPHA 1 OYears  01/01/2008 Open gf::g‘f PelEcE POl igpeae
EF-E EPFORCHERRY AVENUE A RAD - RADIUM 226/228 1 9Years  01/01/2008 Open gr"m'e Refiects Monitoring Reduction
EP-E  EPFORCHERRY AVENUE A RAD - URANIUM 3 6Years  01/01/2008 Open

EP-E  EP FOR CHERRY AVENUE s0C 2 3Years  01/01/2002 Open 2 Consec. QT Samples

EP-E  EPFORCHERRYAVENUE A  VOLATILE ORGANICS 1 IYears  01/01/2002 Open

EP-G  EP FOR LAUDERBACK A ARSENIC 1 9Years 01012011 Open Sonedu Reflects Monitoring Reduction
EP-G  EP FOR LAUDERBACK A 10c 1 OYears  01/01/2002 Open Sonedue Reflects Monikring Reduction
EP.G  EP FOR LAUDERBACK A NITRATE 1 Yeary  01/01/2002 Open Sarrpie in the 1st Quarter

EP-G  EP FOR LAUDERBACK A NITRITE 1 9Years  01/01/2002 Open Sonedule Reflects Moniofing Reduction
EP-G  EP FOR LAUDERBACK A RAD-GROSSALPHA 1 9Years  OUO12008 Open Somoout orects Monitoring Reduction
EP-G  EP FOR LAUDERBACK A RAD- RADIUM 226228 1 9Years  01/01/2008 Open 2("2:;‘;‘9 ikl el Reeli e le ]
EP-G  EP FOR LAUDERBACK A RAD - URANIUM 1 GYears  01/01/2008 Open

EP-G  EP FOR LAUDERBACK A S0C 2 3Years  01/01/2002 Open 2 Consec. QT Samples

EP-G  EP FOR LAUDERBACK A VOLATILEORGANICS 1 3Years  01/01/2002 Open

EP-H  EP FORM:NARY A ARSENIC 1 8Years  01/01/2011 Open Scheduie Reflects Monitoring Reducton

Schedule Refiects Monilorina Reduction

FIGURE 6-1



e-H EF FOR MCNARY A (9.9 Y Years 0110112002 Upen Gfanted =
EP-H  EP FORMcNARY A NTRATE Yeary  01/01/2002 Open Sample in the 1! Quarter
EP-H  EP FOR McNARY A NITRITE 9Years  01/01/2002 Open m‘e 2Lzl eqlle i) Res Lele )
EP-H  EP FOR McNARY A RAD - GROSS ALPHA OYears  01/01/2008 Open g"m‘f g
EP-H EP FOR McNARY A RAD - RADIUM 226/228 6 Years 01/01/2008 Open
EP-H  EP FOR McNARY A RAD- URANIUM BYewrs  01/01/2008 Open
EP-H EP FOR McNARY A S0C 3 Years 01/01/2002 Open 2 Consec. QT Samples
EP-H  EP FORMcNARY A VOLATILE ORGANICS 3Years  01/01/2002 Open
EP-)  EP FORWIESSNER A ARSEMC GYears 010172011 Open Sonedule Reflects Monikring Reducton
EP-)  EP FORWIESSNER A 10C OYewrs  O101/2002 Open goneaue Reflects Monitoring Reduction
EP-)  EP FORWIESSNER A NITRATE Yearly  01/01/2002 Open Sample in the 1st Quarter
EP-J  EP FORWIESSNER A NITRITE SYears 01012002 Open oonedufe Reflects Monikoring Reduction
EP-J  EP FORWIESSNER A RAD - GROSS ALPHA 9Yews 010172008 Open Soneaue Reflects Moniboring Reduction
EP-)  EP FORWIESSNER A RAD - RADIUM 226/228 BYears  01/01/2008 Open gr“:e‘m;“j’e Reflects Monitoring Reduction
EP-J EP FOR WIESSNER A RAD - URANIUM 8 Years 01/01/2008 Open
EP-]  EP FORWIESSNER soC 3Years  01/01/2002 Open 2 Consec. GT Samples
EP-]  EPFORWIESSNER VOLATILE ORGANICS 3Years  01/01/2002 Open

EP FOR WILLAMETTE Schedule Reflects Monitoring Reduction
EPK o A ARSEMC SYears  01/01/2011 Open Scnedd

EP FOR WILLAMETTE Schedule Reflects Monitoring Reduction
EP-K MANOR A 10C 8 Years 01/01/2002 Open Grarvted
EPK Lo oR WILLAMETTE A NITRATE Yeary  01/01/2002 Open Sarmple in the ist Quarter

EP FOR WILLAMETTE Schedule Reflects Monitoring Reduction
pk  EPFOR A NITRTE SYears  0W01/2002 Open conedd

EP FOR WILLAMETTE Schedule Reflects Monitoring Reduction
EP-K MANOR A RAD - GROSS ALPHA 9 Years 01/01/2008 Open Granted

EP FOR WILLAMETTE Schedule Refiects Monitoring Reduction
EP-K MANOR A RAD - RADIUM 226/228 9 Years 01/01/2008 Open Granted
gk EP FORWILLAMETTE A RAD- URANIUM BYears  01/01/2008 Open

MANOR
EP-K mw'“‘”“'a = A 50C 3Years  01/01/2002 Open 2 Consec. QT Samples
EP-K ,E,IPH f OORR e A TETRACHLOROETHYLENE Yearly  O01/01/2010 Open Sample In the 1sl Quarter
ek EPRCR WILLAMETTE A TRICHLOROETHYLENE Yeary  01/01/2010 Open Sampie in the 15l Quarter.
Epk L FORWILLAVETTE A VOLATILE ORGANICS 3Years  01/01/2002 Open
EP-N  EP FOR MEADOWS A ARSENIC 8Years  01/01/2011 Open gfg%‘e Reflects Moniloring Reduction
EP-N  EP FORMEADOWS A loC 9Years 010172002 Open oonedue Reflects Monitoring Reduction
EP-N EP FOR MEADOWS A NITRATE Yearly 01/01/2002 Open Sample in the sl Quarter
EP-N  EP FOR MEADOWS A NITRITE 9Years  01/01/2002 Open m’e Reflects Monitoring Reduction
EP-N  EP FOR MEADOWS A RAD - GROSS ALPHA 9Years  01/01/2008 Open Sonedu Reflects Monitoring Reduction
EP-N  EP FOR MEADOWS A RAD - RADIUM 226/228 OYears 010172008 Open Soneaue Reflects Monitoring Reducton
EP-N  EP FORMEADOWS A RAD - URANIUM GYears  01/01/2008 Open
EP-N  EP FORMEADOWS 50C 3 Years 01/01/2002 Open 2 Consec. QT Samples



EP-N  EP FORMEADOWS A VOLATILE ORGANICS 3Years  01/01/2002 Open

EP-O  EP FOR RIDGE DRIVE A ARSENIC OYears 01012011 Open oonedule Reflects Moniloring Reduction
EP-0  EP FOR RIDGE DRIVE 10C 3Years  01/01/2005 Open

EP-O  EP FOR RIDGE DRIVE NITRATE Yeary  01/01/2004 Open Sample In the 1st Quarter

EP-O  EP FOR RIDGE DRIVE NITRITE 3Years  01/01/2005 Open

EP-O  EP FOR RIDGE DRIVE A RAD - GROSS ALPHA SYears  01/01/2008 Open oonedule Reflects Monitoring Reduction
EP-O  EP FOR RIDGE DRIVE A RAD - RADIUM 226/228 9Years  01/01/2008 Open g::g‘;‘e L2l nli el e
EP-0  EP FOR RIDGE DRIVE RAD - URANIUM 6Years  01/01/2008 Open

EP-0  EP FOR RIDGE DRIVE s0C 3Years  01/01/2005 Open 2 Consec. QT Sampies

EP-O  EP FOR RIDGE DRIVE VOLATILE ORGANICS 3Years  01/01/2005 Open

EP-F  EPFORREIZ A ARSENIC 9Years  01/01/2011 Open gfc:.-;ﬁb Reflects Monitoring Reduction
EP-P  EP FORREITZ 10¢ 3Years  01/01/2005 Open

EP-P  EPFORRENTZ NITRATE Yeary  01/01/2006 Open

EP-P  EPFORREITZ NITRITE 3Years  01/01/2005 Open

EP.?  EPFORREITZ A RAD - GROSS ALPHA 9Years  01/01/2008 Open gf;‘:g‘;’e Reflects Monitoring Reduction
EP.P  EPFORREIZ A RAD - RADIUM 226/228 9Years  01/01/2008 Open g;‘g;‘;‘e Reflects Monitoring Reduction
EP-P  EP FORREITZ A RAD- URANIUM BYewrs  O1/01/2008 Open oroaue Refiects Monitoring Reduction
EP-P  EP FORRENZ A s0C 3Years  01/01/2005 Open 2 Consec. QT Samples

EP-P  EP FORREITZ A VOLATILE ORGANICS 3Years  01/01/2005 Open

EP-Q EPFORKEIZERSTATION A ARSENC 3IYears  01/01/2008 Open

EP.Q EPFORKEIZERSTATION A 10C 3Years  01/01/2008 Open

EP-Q EPFORKEIZERSTATION A NITRATE Yeary  01/01/2007 Open

EP-Q EPFORKEIZERSTATION A NTRITE AYears  01/01/2008 Open

EP-Q EPFORKEIZERSTRTION A RAD - GROSS ALPHA 9Years  01/01/2008 Open gf:;‘;‘é'e iz el ety ) (=l )
EP-Q EPFORKEIZERSTRTION A RAD - RADIUM 226/228 OYears  01/01/2008 Open é";‘:&‘é’e S nnofieciesen
EP-Q EPFORKEIZERSTATION A RAD - URANIUM 9Years  01/01/2008 Open gf:ﬁ;‘ge Gl =S e ) el 2y
EP.Q EPFORKEIZERSTATION A SOC 3Years  01/01/2005 Open 2 Consec. QT Samples

EP-Q EPFORKEIZERSTATION A VOLATILE ORGANICS 3Years  01/01/2005 Open

EP-R  EP FOR DELTA A ARSENIC 3Years  O1/01/2008 Open

EP-R  EP FORDELTA A 10C 3Years  01/01/2008 Open

EP-R  EP FORDELTA A NITRATE Yeary  01/01/2007 Open

EP-A  EP FORDELTA A NITRITE 3Years  01/01/2008 Open

EP-R  EP FORDELTA A RAD - GROSS ALPHA 9Years  01/01/2008 Open ?2;';? g
EP-R  EP FOR DELTA A RAD - RADIUM 226/228 6Years  01/01/2008 Open

EP-R  EP FOR DELTA A RAD - URANIUM 9Years  01/01/2008 Open gr"::“;'e il ool Sl Lt o
EP-R  EP FOR DELTA A s0C 3 Years 01/01/2005 Open 2 Consec. QT Samples

EP-R  EP FOR DELTA A VOLATILE ORGANICS 3Years  01/01/2005 Open

EP-§  EP FORCITY HALL A ARSENIC 3Years  01/01/2008 Open

EP-S  EP FORCITY HALL A 10¢ 3Years  01/01/2008 Open

EP-§  EP FORCITY HALL A NITRATE Yeary  01/01/2008 Open

EP-S  EP FORCITY HALL A NITRITE 3Years  01/01/2008 Open



EP-S

EP FOR CITY HALL

RAD - GROSS ALPHA

9 Years

01/01/2011

Cpen

Schedule Reflects Monitoring Reduction

Granted
EP-S  EPFORCITY HALL A RAD- RADIUM 226228 GYears 01012011 Open ooreoye Refects Moniloring Reduction
EP-S  EP FORCGITY HALL A RAD - URANIUM 8Years  01/01/2011 Open g::g‘f =SS il i) (e 21
EP-S EP FOR CITY HALL A S0C 3 Years 01/01/2008 Open 2 Consec. QT Samples
EP-S  EP FORCITY HALL A VOLATILE ORGANICS 3Years  D1/01/2008 Open
EP-T EPFORCARLHAVENWEST A  ARSENIC 3IYears  D1/01/2011 Open
EP-T EPFORCARLHAVENWEST A I0C 3Years  01/01/2011 Open
EP-T  EPFORCARLHAVENWEST A NITRATE Yearly  01/01/2011 Open
EP-T EPFORCARLHAVENWEST A NITRITE 3IYears  01/04/2011 Open
EP-T EPFORCARLHAVENWEST A RAD- GROSS ALPHA 6Years  01/04/2014 Open
EP-T EPFORCARLMAVENWEST A RAD- RADIUM 226/228 6Years  01/01/20%4 Open
EP.T  EPFORCARLHAVENWEST A RAD- URANIUM 9Years  01/01/2014 Open poreoye enects Monitoring Reduction
EP-T EPFORCARLHAVENWEST A SOC Yeay  01/01/2011 Open
EP-T EPFORCARLHAVENWEST A VOLATILE ORGANICS Yearly  01/01/2011 Open
EP-U EPFORCARLHAVENEAST A ARSENIC 3Years  01/01/2011 Open
EP-U EPFORCARLHAVENEAST A  10C IYears  01/01/2011 Open
EP-U EPFORCARLHAVENEAST A  NITRATE Yeary  01/01/2011 Open
EPU EPFORCARLHAVENEAST A  NITRITE 3Years  01/01/201 Open
EPU EPFORCARLHAVENEAST A  RAD- GROSS ALPHA 6Years  01/01/2014 Open
EP-U  EPFORCARLHAVENEAST A  RAD- RADIUM 226/228 6Years  01/01/2014 Open
EP-U  EPFORCARLHAVENEAST A RAD- URANIUM 9Years  ONOVZ0M Open ooprag Renects Monlloring Reducton
EP-U EPFORCARLHAVENEAST A  SOC Yearly  01/01/2011 Open
EPU EPFORCARLHAVENEAST A VOLATILE ORGANICS Yearly  01/01/2011 Open
EPV  EPFOR 17TH AVENUE A ARSENC 3Years  01/01/2011 Open
EPV  EP FOR 17TH AVENUE A I0C Years  01/01/2011 Open
EPV  EPFOR 17TH AVENUE A NITRATE Yeary  01/01/2012 Open
EP-V  EPFOR 17TH AVENUE A NTRTE 3Years  01/01/2011 Open
EPV  EP FOR 17TH AVENUE A RAD- GROSS ALPHA Quarterly  10/01/2012 Open
EPV  EP FOR17TH AVENUE A RAD- RADIUM 226/228 Quartery  10/01/2012 Open
EP-V  EP FOR 17TH AVENUE A RAD- URANILM Quartery  10/01/2012 Open
EPV  EP FOR 17TH AVENUE A SO0C Yearly  01/01/2012 Open
EPV  EP FOR 17TH AVENUE A VOLATILE ORGANICS Yeary  O0#/01/2012 Open




Chemical Sampling Schedule Status OR4100744 -- KEIZER, CITY OF

Sample Analyte Group Sampling Monktoring anlt&rlng Days  Samples Samples  Last
Point or Interval  Period Period Until Required Received Sample
D Analyte Start End End Date
DIST-A Distribution System LEAD & COPPER notes 3 Years 30 done 07/21/201
Seasonal sampling period:  06/01 thru 09/30
EP-D EP FOR CHEMAWA ARSENIC notes 9 Years  01/01/2011 - 12/34/201% 2604 1 Incomplete  05/15/2008
EP-D EP FOR CHEMAWA, 10C notes 9 Years  01/01/2011 - 12/31/2019 2604 1 Incomplete 07/18/2002
EP-D EP FOR CHEMAWA NITRATE notes  Yearly 01/0172012 - 12/131/2012 48 1 dore D1/18/2012
EP-D EP FOR CHEMAWA, NITRITE noles 9 Years 0170172011 - 12/31/2019 2604 1 incomplete 07/18/2002
EP-D EP FOR CHEMAWA RAD - GROSS ALPHA 6 Years  01/01/2008 - 12/31/2013 413 1 Incomplete
EP-D EP FOR CHEMAWA RAD - RADIUM 226/228 notes 9 Years  01/01/2008 - 12/31/2016 15089 1 Incomplete 07/22/2003
EP-D EP FOR CHEMAWA RAD - URANILM 6 Years  01/0172008 - 12/31/2013 413 1 Incomplete 07/22/2003
EP-D EP FOR CHEMAWA soc noles 3Years  01/01/2011 - 12/31/2013 413 2 incomplete 11/17/2008
EP-D EP FOR CHEMAWA VOLATILE ORGANICS 3Years  01/01/2011 - 12/21/2013 413 1 done 07/28/2011
EP-E EP FOR CHERRY AVENUE ARSENIC notes BYears  01/01/2011 - 12/31/2018 2604 1 Incomplete 05/15/2008
EP-E EP FOR CHERRY AVENUE 10C notes 8 Years  01/01/2011 - 12/31/2018 2604 1 Incomplete 07/18/2002
EP-E EP FOR CHERRY AVENUE NITRATE notes  Yearly 01/01/2012 - 12/31/2012 48 1 done 01/18/2012
EP-E EP FOR CHERRY AVENUE NITRITE notes 9 Years — 01/0M/2011 - 1213172019 2604 1 Incomplete 07/16/2002
EP-E EP FOR CHERRY AVENUE RAD - GROSS ALPHA notes 9 Years  01/01/2008 - 12/31/2016 1508 1 Incomplete
EP-E EF FOR CHERRY AVENUE RAD - RADIUM 226/228 notes @ Years  01/01/2008 - 12/31/2016 1508 1 Incomplete 07/22/2003
EP-E EP FOR CHERRY AVENUE RAD - URANIUM 8Years  01/01/2008 - 12/31/2013 413 1 incomplete 07/22/2003
EP-E EP FOR CHERRY AVENUE sS0C notes 3 Years  01/01/2011 - 12/31/2013 413 2 incomplete 11/17/2008
EP-E EP FOR CHERRY AVENUE VOLATILE ORGANICS 3Years  01/01/2011 - 1231/2013 413 1 done 07/28/2011
EP-G EP FOR LAUDERBACK ARSENIC noles 9 Years  01/01/2011 - 12/31/2019 2604 1 Incomplete 05/15/2008
EP-G EP FOR LAUDERBACK 108 notes @ Years  01/01/2011 - 121312019 2604 1 incomplete 07/18/2002
EP-G EP FOR LAUDERBACK NITRATE notes  Yearly 01/01/2012 - 12/31/2012 48 1 done 012012
EP-G EP FOR LAUDERBACK NITRITE notes @ Years  01/01/2011 - 12/31/2018 2604 1 Incomplete 07/18/2002
EP-G EP FOR LAUDERBACK RAD - GROSS ALPHA notes 9Years  01/01/2008 - 12/31/2016 1508 1 Incomplele
EP-G EP FOR LAUDERBACK RAD - RADIUM 226/228 noles 8 Years  01/01/2008 - 12/31/2016 1609 1 Incomplete 07/22/2003
EP-G EP FOR LAUDERBACK RAD - URANILM 6 Years  01/01/2008 - 12/21/2013 413 1 Incomplete 07/22/2003
EP-G EP FOR LAUDERBACK 50C notes 3 Years  01/01/2011 - 12/31/2013 413 2 Incomplete 11/17/2008
EP-G EP FOR LAUDERBACK VOLATILE ORGANICS 3Years  01/01/2011 - 12/131/2013 413 1 done 07/28/2011
EP-H EP FOR McNARY ARSENIC notes 9 Years  01/01/2011 - 12/31/2019 2604 1 Incomplete  05/15/2008
EP-H EP FOR McNARY 10C notes 9Years  01/01/2011 - 121312019 2604 1 incomplete 07/18/2002
EP-H EP FOR McNARY NITRATE notes  Yearly 01/01/2012 - 12/34/2012 48 1 done 01ezm2
EP-H EP FOR McNARY NITRITE notes 9Years  01/01/2011 - 12/31/2019 2604 1 Incomplete 07/18/2002
EP-H EP FOR McNARY RAD - GROSS ALPHA notes 9 Years  01/01/2008 - 12/131/2016 1508 1 Incomplete
EP-H EP FOR McNARY RAD - RADIUM 226/228 6 Years  (1/01/2008 - 12/31/2013 413 1 Incomplete 07/22/2003
EP-H EP FOR McNARY RAD - URANILM 6Years  01/01/2008 - 12/31/2013 4i3 1 incomplete 07/22/2003
EP-H EP FOR McNARY SOC notes 3 Years  01/01/2011 - 12/31/2013 43 2 incomplete 11/17/2008
EP-H EP FOR McNARY VOLATILE ORGANICS 3Years  01/01/2011 - 1231/2013 413 1 done 07/28/2011
EP-J EP FOR WIESSNER ARSENIC noles 9Years  01/01/2011 - 1213172019 2604 1 Incomplete 06/10/2008
EP-J EP FOR WIESSNER 10C notes 9 Years  01/01/2011 - 12/31/2019 2604 1 Incomplete 07/18/2002
EP-J EP FOR WIESSNER NITRATE notes Yearly 01/01/2012 - 1213112012 48 1 done o1/18/2012



EP-J EP FOR WIESSNER NITRITE notes 9Years  01/01/2011 - 12/31/2019 2604 1 Incomplete 07/18/2002
EP-J EF FOR WIESSNER RAD - GROSS ALPHA notes 9 Years  01/01/2008 - 12/31/2016 1509 1 Incomplete

EP-J EP FOR WIESSNER RAD - RADIUM 2267228 notes 9 Years  01/01/2008 - 12/31/2016 1509 1 Incomplete 07/22/2003
EP-J EP FOR WIESSNER RAD - URANIUM 6 Years  01/01/2008 - 1203172013 413 1 Incomplete 07/22/2003
EP-J EP FOR WIESSNER S0C notes 3Years  01/01/2011 - 12/31/2013 413 2 Incomplete 11/17/2008
EP-J EP FOR WIESSNER VOLATILE ORGANICS 3Years  01/01/2011 - 12/31/2013 413 1 done 07/28/2011
EP-K EP FOR WILLAMETTE MANOR TRICHLOROETHYLENE notes  Yearly 01/01/2012 - 12/31/2012 48 1 done 10/10/2012
EP-K EP FOR WILLAMETTE MANOR TETRACHLOROETHYLENE noles Yearly 01/0172012 - 12/31/2012 48 1 done 10/10/2012
EP-K EP FOR WILLAMETTE MANOR ARSENIC notes 9 Years  0%/01/2011 - 12/31/2019 2604 1 incomplete 05/15/2008
EP-K EP FOR WILLAMETTE MANOR 10C notes BYears  O1/01/2011 - 1213142019 2604 1 incomplete  07/18/2002
EP-K EP FOR WILLAMETTE MANOR NITRATE notes  Yearly 01/01/2012 - 12/31/2012 48 1 done 01/18/2012
EP-K EP FOR WILLAMETTE MANOR NITRITE notes 9 Years  01/01/2011 - 12/31/2019 2604 1 incomplete 07/18/2002
EP-K EP FOR WILLAMETTE MANOR RAD - GROSS ALPHA noles 9 Years  01/01/2008 - 12/31/2016 1508 1 incomplete

EP-K EP FOR WILLAMETTE MANOR RAD - RADIUM 226/228 notes 9 Years  01/01/2008 - 12/31/2016 1509 1 incomplete 07/22/2003
EP-K EP FOR WILLAMETTE MANOR RAD - URANIUM 6Years  01/01/2008 - 12/31/2013 413 1 Incomplete 07/22/2003
EP-K EP FOR WILLAMETTE MANOR SOC noles 3 Years  01/01/2011 - 12/31/2013 413 2 Incomplete 12/08/2008
EP-K EP FOR WILLAMETTE MANOR VOLATILE ORGANICS 3Years  01/01/2011 - 12/31/2013 413 1 done 10102012
EP-N EP FOR MEADOWS ARSENIC notes 9 Years  01/01/2011 - 12/31/2018 2604 1 Incomplete 05/15/2008
EP-N EP FOR MEADOWS 10OC noles 9 Years  01/01/2011 - 12/31/201% 2604 1 Incomplete 07/18/2002
EP-N EP FOR MEADOWS NITRATE notes  Yearly 12012 - 1273172012 48 1 done 01202
EP-N EP FOR MEADOWS NITRITE notes 9 Years  01/01/2011 - 1243172019 2604 1 Incomplete 07/18/2002
EP-N EP FOR MEADOQWS RAD - GROSS ALPHA notes 9 Years  01/01/2000 - 12/31/2016 1500 1 incomplete

EP-N EP FOR MEADOWS RAD - RADIUM 226/228 notes @Years  01/01/2008 - 12/31/2016 1508 1 Incomplete 0772272003
EP-N EP FOR MEADOWS RAD - URANIUM 8Years  01/01/2008 - 12/31/2013 413 1 Incomplete 07/22/2003
EP-N EP FOR MEADOWS S0C notes 3 Years  01/01/2011 - 12/31/2013 413 2 Incomplete 11/17/2008
EP-N EP FOR MEADOWS VOLATILE ORGANICS 3Years  01/01/2011 - 1273172013 413 1 done 07/28/2011
EP-O EP FOR RIDGE DRIVE ARSENIC notes 9 Years  01/01/2011 - 12/31/2019 2604 1 Incomplete 11/04/2010
EP-O EP FOR RIDGE DRIVE 10C 3Years  01/01/2011 - 12/31/2013 413 1 Incomplete 11/04/2010
EP-O EP FOR RIDGE DRIVE NITRATE notes Yearly 01/01/2012 - 12/21/2012 48 1 done 01182012
EP-C EP FOR RIDGE DRIVE NITRITE 3¥ears  O1/01/2011 - 12/21/2013 413 1 Incomplete 11/04/2010
EP-O EP FOR RIDGE DRIVE RAD - GROSS ALPHA noles 9 Years  01/01/2008 - 12/31/2016 1509 1 incomplete

EP-O EP FOR RIDGE DRIVE RAD - RADIUM 226/228 notes 9Years  01/01/2008 - 12/31/2016 1509 1 incomplete 07/22/2003
EP-O EP FOR RIDGE DRIVE RAD - URANIUM 6Years  01/01/2008 - 12/31/2013 413 1 incomplete 07/22/2003
EP-O EP FOR RIDGE DRIVE SOC notes 3 Years 0170172011 - 12/31/2013 413 2 Incomplete 11/17/2008
EP-O EP FOR RIDGE DRIVE VOLATILE ORGANICS 3Years  01/01/2011 - 12/31/2013 413 1 done 07/28/2011
EP-P EP FOR REITZ ARSENIC notes 9 Years  01/01/2011 - 12131/2019 2604 1 Incomplete 11/04/2010
EP-P EP FORREITZ (o} 3Years  01/01/2011 - 12/31/2013 413 1 Incomplete  11/04/2010
EP-P EP FOR REITZ NITRATE Yearly 01/01/2012 - 12/31/2012 48 1 done 01/18/2012
EP-P EP FOR REITZ NITRITE 3Years  01/01/2011 - 1213172013 413 1 Incomplete 11/04/2010
EP-P EP FOR REITZ RAD - GROSS ALPHA noles 9 Years  01/01/2008 - 12/31/2016 1509 1 Incomplete 11/26/2007
EP-P EP FOR REITZ RAD - RADIUM 226/228 notes 9 Years  01/01/2008 - 12/31/2016 1509 1 Incomplete 11/29/2007
EP-P EF FOR REITZ RAD - URANIUM notes 9 Years  01/01/2008 - 12/31/2016 1509 1 Incomplete 11728/2007
EP-P EP FOR REITZ SCC notes 3 Years  01/01/2011 - 12/31/2013 413 2 incomplete 11/17/2008
EP-F EP FOR REITZ VOLATILE ORGANICS IYears  01/01/2011 - 12/31/2013 413 1 done 07/28/2011
EP-Q EP FOR KEIZER STATION ARSENIC AYears  01/01/2011 - 1213172013 413 1 incomplete  11/04/2010
EP-Q EP FOR KEIZER STATION 10C 3Years  01/01/2011 - 12/31/2013 413 1 Incomplete 11/04/2010
EP-Q EP FCR KEIZER STATION NITRATE Yearly 01/01/2012 - 12/3172012 48 1 done 01/18/2012
EP-Q EF FOR KEIZER STATION NITRITE 3Years  01/01/2011 - 12/31/2013 413 1 Incomplete 11/04/2010



EP-Q EP FOR KEIZER STATION RAD - GROSS ALPHA notes 9 Years  01/01/2008 - 12731720186 1508 1 incomplete 11/29/2007
EP-Q EP FOR KEIZER STATION RAD - RADIUM 226/228 notes 9Years  01/01/2008 - 12/31/2016 1509 1 incomplete 11/28/2007
EP-Q EP FOR KEIZER STATION RAD - URANIUM noles 8 Years  01/01/2008 - 12/31/2016 1509 1 incomplete  11/29/2007
EP-Q EP FOR KEIZER STATION S50C notes 3 Years  01/01/2011 - 12/31/2013 413 2 incomplete 11/17/2008
EP-Q EP FOR KEIZER STATION VOLATILE ORGANICS 3Years  01/01/2011 - 12/31/2013 413 1 done 07728/2011
EP-R EP FOR DELTA ARSENIC 3Years  01/01/2011 - 12/31/2013 413 1 Incomplete 11/08/2010
EP-R EP FOR DELTA i0C 3Years  01/01/2011 - 12/3172013 413 1 Incomplete 11/08/2010
EP-R EP FOR DELTA NITRATE Yearly 01/01/2012 - 12/31/2012 48 1 done 01182012
EP-R EP FOR DELTA NITRITE 3Years  O01/01/2011 - 1213172013 413 1 Incomplete 11/08/2010
EP-R EP FOR DELTA RAD - GROSS ALPHA notes 9 Years  01/01/2008 - 12/31/2016 1509 1 incomplete 11/28/2007
EP-R EP FOR DELTA RAD - RADIUM 226/228 6 Years  01/01/2008 - 12/31/2013 413 1 Incomplete 11/28/2007
EP-R EP FOR DELTA RAD - URANILM notes 9 Years  01/01/2008 - 12/31/2016 1509 1 Incomplete 11/28/2007
EP-R EP FOR DELTA 50C notes 3 Years  01/01/2011 - 1243112013 413 2 Incomplete 11/17/2008
EP-R EP FOR DELTA VOLATILE ORGANICS 3Years  O1/01/2011 - 12/131/2013 413 1 done 07/28/2011
EP-S EP FOR CITY HALL ARSENIC 3Years  01/01/2011 - 12/31/2013 413 1 Incomplete  14/04/2010
EP-5 EP FOR CITY HALL 10C 3Years  01/01/2011 - 12/31/2013 413 1 Incomplete 11/04/2010
EP-S5 EP FOR CITY HALL NITRATE Yearly 01/01/2012 - 12/31/2012 48 1 done 01/18/2012
EP-S EP FOR CITY HALL NITRITE IYears  01/01/2011 - 1213172013 413 1 incomplete  11/04/2010
EP-5 EP FOR CITY HALL RAD - GROSS ALPHA notes 8 Years  01/01/2011 - 12/31/2019 2604 1 Incomplete 11/04/2010
EP-S EP FOR CITY HALL RAD - RADIUM 226/228 notes 9Years  01/01/2011 - 12/31/2019 2604 1 Incomplete 11/04/2010
EP-5 EP FOR CITY HALL RAD - URANIUM noles 9 Years  01/01/2011 - 12/31/2019 2604 1 Incomplete 11/04/2010
EP-S EP FORCITY HALL 50C notes 3 Years  01/01/2011 - 1273172013 413 2 incemplete 12/08/2008
EP-S EP FOR CITY HALL VOLATILE ORGANICS 3Years  01/01/2011 - 12/31/2013 413 1 done 07/28/2011
EP-T EP FOR CARLHAVEN WEST  ARSENIC 3Years  01/01/2011 - 12/31/2012 413 1 Incomplete 10/13/2010
EP-T EP FOR CARLHAVEN WEST  10C 3Years  O1/01/2011 - 12/31/12013 413 1 Incompletle 10/13/2010
EP-T EP FOR CARLHAVEN WEST  NITRATE Yearly 01/01/2012 - 12/31/2012 48 1 done 02/28/2012
EP-T EP FOR CARLHAVEN WEST  NITRITE 3Years 0170172011 - 12/31/2013 413 1 Incomplete 10/13/2010
EP-T EP FOR CARLHAVEN WEST  SOC Yearly 0170172012 - 123172012 48 1 done 07/30/2012
EP-T EP FOR CARLHAVEN WEST  VOLATILE ORGANICS Yearty 01/01/2012 - 12/31/2012 48 1 done 07/05/2012
EP-U EP FOR CARLHAVEN EAST ARSENIC 3Years  01/01/2011 - 12/131/2013 413 1 incomplate 08/03/2010
EP-U EP FOR CARLHAVEN EAST 10C 3Years  01/01/2011 - 12/31/2013 413 1 Incomplete 08/03/2010
EP-U EP FOR CARLHAVEN EAST NITRATE Yearly 01/01/2012 - 12/31/2012 48 1 done 01182012
EP-U EP FOR CARLHAVEN EAST NITRITE 3Years  01/01/2011 - 12/31/2013 413 1 Incomplete 0B/03/2010
EP-U EP FOR CARLHAVEN EAST S0C Yearly 01/01/2012 - 12/31/2012 48 1 done 07/30/2012
EP-U EP FOR CARLHAVEN EAST VOLATILE ORGANICS Yearly 01/01/2012 - 1212172012 48 1 done 0710612012
EP-V EP FOR 17TH AVENUE ARSENIC 3Years  01/01/2011 - 12/3112013 413 1 done 03/08/2012
EP-V EP FOR 17TH AVENUE 10C 3Years  01/01/2011 - 12/31/2013 413 1 done 03/08/2012
EP-V EP FOR 17TH AVENUE NITRATE Yearly 01/01/2012 - 12/31/2012 48 1 done 03/08/2012
EP-V EP FOR 17TH AVENUE NITRITE 3Years  01/01/201% - 12/31/2013 413 1 done 03/08/2012
EP-V EP FOR 17TH AVENUE RAD - GROSS ALPHA Quarterly  10/01/2012 - 12/31/2012 48 1 Incomplete 03/08/2012
EP-V EP FOR 17TH AVENUE RAD - RADILM 226/228 Quarterly  10/01/2012 - 12/34/2012 48 1 Incomplete 03/08/2012
EP-V EP FOR 17TH AVENUE RAD - URANIUM Quarterly  10/01/2012 - 12/31/2012 48 1 Incomplete 03/D8/2012
EP-V EP FOR 17TH AVENUE Soc Yearly 01/01/2012 - 1213112012 48 1 done 03/08/2012
EP-V EP FOR 17TH AVENUE VOLATILE ORGANICS Yearly Q/04/2012 - 1213172012 48 1 done 03/08/2012




Nitrate Samples - PWS ID: 00744 — KEIZER, CITY OF

Sample Sample Receive Analyte Source

D Date Date Name Source Name D Results MCL UOM
20120308016- 03/08/2012 08/21/2042 NITRATE  EP FOR 17TH AVENUE EP-V ND 10.0000 MGIL
20120308016-1 03/08/2012 ::TR'leIJIf- EP FOR 17TH AVENUE Epv ND 10.0000 MGIL
203010603-  02/29/2012 04/05/2012 NITRATE  EP FOR CARLHAVENWEST  EP-T ND 10.0000 MGIL
201190304-1  01/18/2012 02/06/2012 NITRATE  EP FOR CHEMAWA EP-D  0.1800000 10.0000 MGIL
201190300-1  01/18/2012 02/06/2012 NITRATE  EP FOR CHERRY AVENUE  EP-E ND 10.0000 MGIL
201190315-1  01/18/2012 02/06/2012 NITRATE  EP FOR LAUDERBACK EP-G  0.1200000 10.0000 MGAL
2019190311 01/18/2012 02/06/2012 NITRATE  EP FOR McNARY EP-H ND 10.0000 MGIL
201190303-1  01/18/2012 02/06/2012 NITRATE  EP FOR WIESSNER EP-J  1.8500000 10.0000 MG/L
201190310-1  O1/48/2012 02/06/2012 NITRATE mg: WILLAMETTE EP-K ND 10.0000 MGIL
201190313-1  01/18/2012 02/06/2012 NITRATE  EP FOR MEADOWS EP-N ND 10.0000 MGIL
201190302-1  01/18/2012 02/06/2012 NITRATE  EP FOR RIDGE DRIVE EP-O 07600000 10.0000 MG/L
201190312-1  01/18/2012 02/06/2012 MTRATE  EP FOR REITZ EP-P ND 10.0000 MGIL
201190301-)  01/18/2012 02/06/2012 NITRATE  EP FORKEIZER STATION  EP-Q ND 10.0000 MGIL
201190314-1  01/18/2012 02/06/2012 NITRATE  EP FOR DELTA EP-R  0.9400000 10.0000 MGI/L
201190305-1  01/18/20%2 02/06/2012 NTRATE  EP FOR CITY HALL EP-S ND 10.0000 MG/L
201190306-1  01/18/2012 02/06/2012 NITRATE  EP FOR CARLHAVENEAST  EPU  0.1100000 10.0000 MG/L
109010401 08/31/2011 12/23/2011 NITRATE  EP FOR CITY HALL EP-S ND 10.0000 MGIL
109010401-]  08/31/2011 12/23/2011 NITRATE  EP FOR CITY HALL EP-S ND 10.0000 MGIL
109010402-1  08/34/2011 12/23/2011 NITRATE  EP FOR CARLHAVENWEST  EP-T ND 10.0000 MGIL
109010403-1  OB/31/2011 12/23/2011 NITRATE  EP FOR CARLHAVEN EAST  EP-U  0.1000000 10.0000 MGIL
101260413-1  OW/25/2011 02(11/2011 NITRATE  EP FOR CHEMAWA EP-D ND 10.0000 MGIL
101260401-1  01/25/2011 02/11/2011 NITRATE  EP FORCHERRY AVENUE  EP-E  0.1000000 10.0000 MGIL
1012604094 01/25/2011 02/11/2011 NITRATE  EP FOR LAUDERBACK EP-G  0.1600000 10.0000 MGIL
101260403-1  01/25/2011 02/11/2011 NITRATE  EP FOR McNARY E£P-H ND 10.0000 MGIL
1012604121 01/25/2011 02/11/2011 NITRATE  EP FOR WIESSNER EP-J  1.9800000 10.0000 MGIL
101260402-1  01/25/2011 0211172011 NITRATE mgNLWE”E EP-K ND 10.0000 MGIL
101280407-]  01/25(2011 02/11/2011 NITRATE  EP FOR 13TH AVENUE EP-L 57600000 10.0000 MG/L
101260408-]  01/25/2011 02/11/2011 NITRATE  EP FOR 17TH AVENUE EP-M  6.3000000 10,0000 MG/L
101260405-1  01/25/2011 02/11/2011 NITRATE  EP FOR MEADOWS EP-N ND 10.0000 MGIL
1012604114 01/25/2011 0211/2011 NITRATE  EP FOR RIDGE DRIVE EP-O  0.5100000 10,0000 MGIL
101260404-]  01/25/2011 02/11/2011 NITRATE  EP FOR REITZ EP-p ND 10.0000 MGIL
101260410-  01/25/2011 02/11/2011 NITRATE  EP FOR KEIZER STATION  EP-Q ND 10.0000 MGIL
101260406-  01/25/2011 02/11/2011 NITRATE  EP FOR DELTA EP-R  2.6000000 10.0000 MGIL
011090603-  11/08/2010 01/05/2011 NITRATE  EP FOR DELTA EP-R  2.3500000 10.0000 MGIL
011090603-1  11/08/2010 ::m EP FOR DELTA EP-R  2.3500000 10.0000 MGIL
011050701-]  11/04/2010 01/05/2011 NITRATE  EP FOR RIDGE DRIVE EP-O  0.6800000 10.0000 MG/L

NITRATE-

011050701-1  11/04/2010 il EP FOR RIDGE DRIVE EP-O  0.6800000 10.0000 MG/L
0110507031 $1/04/2010 01/05/2011 NITRATE  EP FORREITZ EP-P ND 10.0000 MGIL
011050703 11/04/2010 NITRATE-  EpFORREITZ EP-P ND 10.0000 MGIL

NITRITF



011056702-1

011050702-1

0110507041

0110507041

20101013048-(

20101013048

20100803052-1

201008030521

001081013-
001081001-
001081008-|
001081003-|
001081012-|

001081002-1

0010810071
001081008-1
001081005-1
0010810111
001081004-|
001081010-
001081006-1
001081014-1
907221302-1
§507221301-1
9042902061
9042902071

9011414011

901141414-1
901141402-
901141410-
901141404-1
901141413-

9011414031

901141408-1
901141409-
901141406-1
901141412-1
901141405-1
8011414111
8011414071
901141415

11/04/2010

11/04/2010

11/04/2010

11/04/2010

1011372010

10/13/2010

08/03/2010

08/03/2010

01/07/2010
01/07/2010
01/07/2010
01/07/2010
01/07/2010

01/07/2010

01/07/2010
01/07/2010
01/07/2010
01/07/2010
01/07/2010
01/07/2010
01/07/2010
01/07/2010
07/21/2009
07/21/2009
04/28/2009
04/28/2009

01/13/2009

01/13/2009
01/13/2009
01/13/2009
01/13/2009
01/13/2009

01/13/2009

01/13/2008
01/13/2009
01/13/2009
01/13/2009
01/13/2009
01/13/2009
01/13/2009
01/13/2009

01/08/2011

01/05/2011

06/09/2011

06/09/2011

02/05/2010
02/05/2010
02/05/2010
02/05/2010
02/05/2010

02/05/2010

02/05/2010
02/05/2010
02/05/2010
02/05/2010
02/05/2010
02/05/2010
02/05/2010
02/05/2010
08/13/2009
08/13/2008
06/08/2009
06/08/2008

02/06/2009

02/06/2008
02/06/2009
02/06/2009
02/06/2009
02/06/2008

02/06/2009

02/06/2009
02/06/2009
02/06/2002
02/06/2009
02/06/2009
02/06/2009
02/06/2008
02/06/2008

NITRATE

NITRATE-
NITRITE

NITRATE

NITRATE-
NITRITE

NITRATE

NITRATE-
NITRITE

NITRATE

NITRATE-
NITRITE

NITRATE
NITRATE
NITRATE
NITRATE
NITRATE

NITRATE

NITRATE
NITRATE
NITRATE
NITRATE
NITRATE
NITRATE
NITRATE
NITRATE
NITRATE
NITRATE
NITRATE
NITRATE

NITRATE

NITRATE
NITRATE
NITRATE
NITRATE
NITRATE

NITRATE

NITRATE
NITRATE
NITRATE
NITRATE
NITRATE
NITRATE
NITRATE
NITRATE

EP FOR KEIZER STATION
EP FOR KEIZER STATION
EP FOR CITY HALL

EP FOR CITY HALL

EP FOR CARLHAVEN WEST
EP FOR CARLHAVEN WEST
EP FOR CARLHAVEN EAST
EP FOR CARLHAVEN EAST

EP FOR CHEMAWA

EP FOR CHERRY AVENUE
EP FOR LAUDERBACK
EP FOR McNARY

EP FOR WIESSNER

EP FOR WILLAMETTE
MANOR

EP FOR 13TH AVENUE
EP FOR 17TH AVENUE
EP FOR MEADOWS
EP FOR RIDGE DRIVE
EP FOR REITZ

EP FOR KEIZER STATICN
EF FOR DELTA

EP FOR CITY HALL
EP FOR 13TH AVENUE
EP FOR 17TH AVENUE
EP FOR 13TH AVENUE
EP FOR 17TH AVENUE

INACTIVE EP FOR
CARLHAVEN WEST

EP FOR CHEMAWA

EP FOR CHERRY AVENUE
EP FOR LAUDERBACK

EP FOR McNARY

EP FOR WIESSNER

EP FOR WILLAMETTE
MANOR

EP FOR 13TH AVENUE
EP FOR 17TH AVENUE
EP FOR MEADOWS

EP FOR RIDGE DRIVE
EP FOR REITZ

EP FOR KEIZER STATION
EP FOR DELTA

EP FOR CITY HALL

EP-Q

EP-Q

EP-S

EP-5

EP-T

EP-T

EP-U

EP-U

EP-D
EP-E
EP-G
EP-H
EP-J

EP-K

EP-L

EP-M
EP-N
EP-O
EP-P
EP-Q
EP-R
EP-S
EP-L

EP-M
EP-L

EP-M

EP-C

EP-D
EP-E
EP-G
EP-H
EP-J

EP-K

EP-L
EP-M
EP-N
EP-O
EP-P
EP-Q
EP-R
EP-S

0.1700000
ND
0.2400000
ND
1.8500000

ND

5.2000000
5.8200000
ND
0.8000000
ND
ND
1.2900000
ND
5.3300000
5.6000000
5.1700000
5.1600000

1.2600000

ND
ND
0.8400000
ND
1.8800000

ND

5.5000000
6.2000000
ND
1.0100000
ND
ND
0.7900000
ND

10.0000

10.0000

10.0000

10.0000

10.0000

10.0000

10.0000

10.0000

10.0000
10.0000
10.0000
10.0000
10.0000

10.0000

10.0000
10.0000
10.0000
10.0000
10.0000
10.0000
10.0000
10.0000
10.0000
10.0000
10.0000
10.0000

10.0000

10.0000
10.0000
10.0000
10.0000
10.0000

10.0000

10,0000
10.0000
10.0000
10.0000
10.0000
10.0000
10.0000
10.0000

MG/L

MG/L

MG/L

MG/L

MGI/L

MGI/L

MG/L

MGI/L

MG/L
MG/L
MG/L
MG/L
MG/L

MG/L

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MGIL
MG/L
MG/L
MG/L
MG/L

MG/L

MG/L
MG/L
MG/L
MG/L
MG/L

MG/L

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L



811260306-1
8112603071
808290106-|
808290107-|

11/25/2008 12/18/2008 NITRATE
11/25/2008 12/18/2008 NITRATE
08/28/2008 09/23/2008 NITRATE
08/28/2008 09/23/2008 NITRATE

EP FOR 13TH AVENUE
EP FOR 17TH AVENUE
EP FOR 13TH AVENUE
EP FOR 17TH AVENUE

EP-L
EP-M
EP-L
EP-M

5.4500000 10.0000 MG/L
5.4900000 10.0000 MG/L
5.1300000 10.0000 MG/L
5.7700000 10.0000 MG/L



Arsenic Samples - PWS |D: 00744 -— KEIZER, CITY OF

ISD"““"'“ [s)::.;pm S:t":i“ Source Name Source ID Results MCL UOM
20120308016-1 03/08/12 08/21/12 EP FOR 17TH AVENUE EP-V 0.0021000 0.010 MGIL
0110906031  11/08/10 01/05/11 EP FOR DELTA EP-R 0.0032000 0.010 MGI/L
0110507011 11/04/10 01/05/11 EP FOR RIDGE DRIVE EP-O ND 0.010 MG/L
0110507031 11/04/10 01/05/11 EP FOR REITZ EP-P ND 0.010 MGI/L
0110507024 11/04/10 04/05(11 EP FOR KEIZER STATION EP-Q ND 0.010 MG/L
0110507041 11/04/10 01/05/11 EP FOR CITY HALL EP-S ND 0.010 MGIL
201010130481 10/13/10 06/09/11 EP FOR CARLHAVEN WEST EP-T ND 0.010 MGIL
20100803052 08/03/10 06/09/11 EP FOR CARLHAVEN EAST EP-U ND 0.010 MGIL
B06110607-A  0B/10/08 07/09/08 EP FOR \IESSNER EP-J ND 0.010 MGIL
BO5160B01-A  05/15/08 06/04/08 INACTIVE EP FOR CARLHAVEN WEST EP-C ND 0.010 MGIL
B05160812-A  05/15/08 08/04/08 EP FOR CHEMAWA EP-D ND 0.010 MGIL
805160802-A  05/15/08 06/04/08 EP FOR CHERRY AVENUE EP-E ND 0.010 MGIL
805160809-A  05/15/08 06/04/08 EP FOR LAUDERBACK EP-G ND 0,010 MGIL
805160804-A  05/15/08 0B/04/08 EP FOR MCNARY EP-H ND 0.010 MGI/L
805160803-A  05/15/08 06/04/08 EP FOR WILLAMETTE MANOR EP-K ND 0.010 MGIL
805160807-A  05/15/08 06/04/08 EP FOR 13TH AVENUE EP-L ND 0.010 MGI/L
805160808-A  D5/15/08 06/04/08 EP FOR 17TH AVENUE EP-M ND 0.010 MGI/L
805160805-A  05/15/08 06/04/08 EP FOR MEADOWS EP-N ND 0.010 MGI/L
805160810-A  05/15/08 06/04/08 EP FOR RIDGE DRIVE EP-O ND 0.010 MGIL
805160813-A  05/15/08 06/04/08 EP FOR REITZ EP-P ND 0.010 MGIL
805160811-A  05/15/08 06/04/08 EP FOR KEIZER STATION EP-Q ND 0.010 MGIL
805160B06-A  05/15/08 06/04/08 EP FOR DELTA EP-R ND 0.010 MGIL
20060608007-1 06/068/06 07/13/08 INACTIVE EP FOR CARLHAVEN EAST EP-B ND 0.010 MGIL
200604250091 04/25/06 05/31/06 EP FOR DELTA EP-R ND 0.010 MGIL
50413-3 04/12/05 05/11/05 INACTIVE EP FOR CARLHAVEN EAST EP-B ND 0.050 MGIL
50413-4 04/12/05 05/11/05 INACTIVE EP FOR CARLHAVEN WEST EP-C ND 0.050 MGIL
5041314 04/12/05 05/11/05 EP FOR CHEMAWA EP-D ND 0.050 MGIL



This Report is in conformance
with the Safe Drinking Water Act
requirement that water utilities
provide water quality information
to their customers each year.
The City of Keizer is committed
to protecting the high quality of
your water supply through care-
ful monitoring and testing.

City of Keizer drinking water What's Inside:

meets or exceeds all state and

federal standards set for quality n
and safety. Water Source

In 1997 the Oregon Association Keizer Well Facts

of Water Utilities voted the City

of Keizer to have the Best Tasting Water Quality Table
Ground Water in the State of 2

Oregon. o Water Conservation Tips

Frequently Asked Questions & Answers....Pg. 6-7




WATER SOURCE

Contaminants that may be present in source water include:

The 1996 Amendments to the Safe Drinking Water Act require that
all states conduct Source Water Assessments for public water
systems within their boundaries. The assessments consist of (1)
identification of the Drinking Water Protection Area, i.e., the area
at the surface that is directly above that part of the aquifer that
supplies groundwater to our weli(s), {2) identification of potential
sources of pollution within Drinking Water Protection Area, and
{3) determining the susceptibility or relative risk to the well water
from those sources.

The purpose of this assessment is to provide water systems with
the information they need to develop a strategy to protect their
drinking water respurce if they choose. The respective Drinking
Water Programs of the Oregon Health Authority and Environmental
Quality have completed the assessment for our system. A copy of
the report {Source Water Assessment Report) is on file and avail-
able for viewing at Keizer City Hall.

The source of the City of Keizer's water is the Troutdale Aquifer.
{An aquifer is an underground geologic formaticn that can store
water.) Keizer's aquifer is located beneath the entire city. 15 deep
wells draw from this aquifer and distribute the water to your home
through 105 miles of piping.

Average winter use is 1.5-3 mgd and average summer use is 6.5-8
mgd. Your water is clean and contaminant free. However, the fol-
lowing language is required in this report by the EPA:

Required Additional Health Information

To ensure that tap water is safe to drink, the Environmental Protection
Agency (EPA) prescribes limits on the amount of certain

contaminants in water provided by public water systems. Food and Drug
Administration (FDA) regulations establish limits for contaminants in
bottled water.

Drinking water, including bottled water, may reasonably be expected to
contain at [east small amounts of seme contaminants. The presence of

contaminants does not necessarily indicate that water poses a health risk.

More information about contaminants and potential health effects can be
obtained by calling the EPA's Safe Drinking Water Hotline
{1-800-426-4791).

The sources of drinking water (both tap water and bottled water) include
rivers, lakes, streams, ponds, reservoirs, springs and wells. As water
travels over the surface of the land or through the ground, it dissolves
naturally occurring minerals and radicactive material, and can pick up
substances resulting fram the presence of animals or from human activity.

A. Microbial contaminants, such as viruses and bacteria, which may
come from sewage treatment plants, septic systems, agricultural livestock
operations and wildlife.

B. Inorganic contaminants, such as salts and metals, which can be natu-
rally oceurring or result from urban storm runoff, industrial or domestic
wastewater discharges, oil and gas production, mining, or farming.

C. Pesticides and herbicides, which may come from a variety of sources
such as agriculture, storm water runoff, and residential uses.

D. Organic chemical contaminants, including synthetic and volatile
organics, which are by-products of industrial processes and petroleum
production, and can also come from gas stations, urban storm water run-
off, and septic systems.

E. Radioactive contaminants, which can be naturally occurring or be the
result of oil and gas production and mining activities. In order to ensure
that tap water is safe to drink, EPA prescribes regulations which limit the
amount of certain contaminants in water provided by public water sys-
tems. FDA regulations establish limits for contaminants in bottled water
which must provide the same protection for public health.

Some people may be more vulnerable to contaminants in bottled water
than is the general population. Inmune-compromised persons such as
persans with cancer undergoing chemotherapy, persons who have
undergone organ transplants, people with HIV/AIDS or other immune
system disorders, some elderly, and infants can be particularly at risk from
infections. These people should seek advice about drinking water from
their health care providers. EPA/CDC guidelines on appropriate means fo
lessen the risk of infection by Cryptosporidium are available from the Safe
Drinking Water Hotline {1-800-426-4791),

Information on Lead

If present, elevated levels of lead can cause serious health problems,
especially for pregnant women and young children. Lead in drinking water
is primarily from materials and components associated with service lines
and home plumbing. The City of Keizer is responsible for providing high
quality drinking water, but cannot control the variety of materials used

in plumbing companents. When your water has been sitting for several
hours, you can minimize the potential for lead exposure by flushing your
tap for 30 seconds to 2 minutes before using water for drinking or cook-
ing. If you are concerned about lead in you water, you may wish to have
your water tested. Information on lead in drinking water, testing methods,
and steps you can take to minimize exposure is available from the Safe
Drinking Water Hotline, 800-426-4791 or at http;//www.epa.qov/safewater/
lead.

e e
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WATER QUALITY REPORT

INFORMATION ABOUT
(OLIFORM SAMPLING

Total Coliform bacteria are commonly found in the environ-
ment {e.qg. soil, vegetation, and in the air) and are generally
harmless. Usually, Coliform tests are used as an indicator
showing there may be a problem with the system’s treatment
or distribution system (pipes) or that other, potentially-harmful,
bacteria may be present. If only total Coliform bacteria are de-
tected in drinking water the source is probably environmen-
tal and a non-health hazard. Whenever we detect Coliform
bacteria in any sample, we do follow-up testing to see if other
bacteria of greater concern, such as fecal Coliform or E. coli,
are present. In the history of all Keizer's pasitive samples ever
encountered, no fecal or E-coli or other harmful bacteria have
ever been detected, and after flushing mainlines, all repeat
tests have been negative for Total Coliform.

How can Coliform Bacteria get into drinking water?

Coliform bacteria do not occur naturally in Oregon aquifers.
{Fractured or creviced bedrock aquifers that are close to the
surface are the exception.) Bacteria washed into the ground
by rainfall or snowmelt are usually filtered out as water seeps
through the soil, so properly constructed water wells {City

of Keizer's wells) do not typically harbor Coliform bacteria.
However, Coliform bacteria may persist within bio-film formed
by naturally occurring ground water microorganisms. The bio-
film may cling to the well screen, casing, column, drop pipe,
pump, and distribution piping. Disturbances during pumping or
well maintenance can cause the bio-film to dislodge, releas-
ing the Coliform bacteria. Sometimes Keizer runs different
wells that may cause water to flow in different directions that
may stir up the distribution lines.

(ALL BEFORE YOU DiG

If you plan on doing any type of digging at your home this year
please call for utility locates at least 48 hours prior to starting your
project. Utility companies will come and mark your property for
free, giving you locations of their underground utilities. This can
not only save you money and time, but could also save your life.
The number for the Oregon Utility Naotification Center is 1-800-332-

KEIZER WELL FACTS

Fluoride is added to your water at a rate of .70 parts per million
which is the recommended Ievel set by the American Dental As-
sociation and the Oregon Health Authority. An lron/Manganese
sequesterant is also added to the water to reduce staining. Hard-
ness of the water is 140 parts per million or approximately B grains
per gallon.

The water system is controlled by a computerized telemetry
system which continually monitors the water pressure and acti-
vates or deactivates individual wells to maintain a system water
pressure of 60-68 pounds per square inch. Keizer has three water
storage facilities equaling 2.75 million gallons of storage. The City
was voted “best tasting ground water in the State” by the Oregon
Association of Water Utilities in 1997.
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WATER QUALITY TESTING RESULTS

Substance Date Unit MCLG MCL Detgctad Source Violation

Tested Lavel

*1 Nitrate am ppm 10 10 B.3 see pg.5 No

*2 Fluoride 2011 ppm 4 4 1.1 see pg. 5 No

*3 Laad 20Mm ppm 0.015 AL=0.015 0 sea pg. 5 No

*4 Copper 20m ppm 1.35 Al=1.35 027 see pg. B No

*5 Total Coliform on No Units ] presence of 0.01% see pg. 5 Yes/Cleared
coliform bacteria
Substance Date Upit MECL Wall Datocted Source Violation

STohoroetone | Jont) | opm | 0065 | Wibwwwe | o | | W
o | aom | oo6 | i | | Aniaput s iyttt

Mar-11 | ppm 0,005 Wiliarsotta 00008 | dustry and 5 a metal degreaser in the No

Apell | ppm | 0.005 Willamette. | 00007 manutacturing industry, No

Jun11 | ppm 0,005 Willamette. 0.0008. No.

Jul-11 ppm 0.005 ‘Willamatts 0.0005° No

Aug-11 | ppm 0005 [  Willamatte: 0.0014 Na

Sep11 | pom 0.005 Willamette: 0.0012. No
et | ppm 0.005 Willamane 0.0007 No

Nov-11 | ppm [ D005 Willametts. 0.0012 No

*T Tetrachloroethylane dan-11 |  ppm 0,005 Wilamette. 0.0008 i No
T I T T T 0 o B

Mor-11 | ppm 0.0 Willamatte 0.o008 fatirics and for metal degreasing, No

Apr-1] ppm 0,005 Willamatte 0.0008 Na

din-11 ppm 0.005 Willamane 0,0007 Na

Juktt b opem | ooos Willametta 0.0005- No

This chart provides representative analytical results of water samplas, coliected from Keizer's system. Piease nots the following definitions:
Maximun Contaminant Leval (MCL): The highest leval of a contaminant that ia allowed in Method Reporting Limit (MRL}): Also known as the detaction limit. The minimum limit at which a
drinking water. MCLs are set as close to tha MCLGs as feasible using the best availabla contaminant can be detected using a particular lab tasting method.

treatment technolagy.
Parts per million {ppm): One part per million is the aquivalent of 1/2 of a dissolved aspirin

Maximum Contaminant Level Goal (MCLG): The leval of a contaminant im drinking watar balow  tablat in a full bathtub of water (approx. 50 gallons).
which there is no known or expected risk to health. MCLGs allow for a margin of safaty.

R Parts per billion {ppb): Cre part per biliion is the equivalant of 1/2 of a dissolved aspirin in
Action Level {AL): The concentration of & contaminant which, if exceaded, triggers a treatment 1,000 bathtubs of water {approx. 50,000 gallons).
or other requirement that a water systam must follow,




WATER QUALITY TESTING SOURCE

1* Of the 16 wells that served Keizer in 2011, 6 had detects
ranging from 0.10 to 2.60. Keizer had 2 wells above the MRL
of 5.0. They were 5.76 (13th Ave.)and 6.30 (17th Ave.). The

MCL is 10.0. These two wells were abandonded in March 2012.

Nitrate in drinking water at levels above 10 ppm is a health risk
for infants of less than six months of age. High nitrate levels in
drinking water can cause blue baby syndrome. Nitrate levels
may rise quickly for short periods of time because of rainfall or
agricultural activity. If you are caring for an infant, you should
ask for advice from your health care provider.

*2  During 2011 the EPA changed the recommended dose of
fluoride from 1.0ppm to .70ppm. Keizer uses Sodium Fluoride.

*3.4 Monitoring for levels of lead and copper leached from
household plumbing by corrosive water supplies. Systems that
exceed “action levels” must install corrosion control treatment
systems. No samples tested exceeded the action levels.

*5 In 2011 a total of 550 bacteria samples were collected from
the distribution system and é tested positive for Total Coliform.
The Oregon Health Authority, Drinking Water Section, requires
that repeat samples be taken immediately from the original

site that tested positive as well as taps adjacent to that site. On
January 31,2011, we had | sample come back positive. Repeat
samples had 2 positive tests that put us in violation for the month
and required us to notify customers. More explanation and infor-
mation on Coliform sampling can be found on page 3.

*6,7  Testing for Volitile Organic Compounds (VOC’s) are
required by the State every 3 years. However, because of detec-
tions in 2002, the City has been voluntarily monitoring and re-
porting VOC's to the State on a monthly basis. All detects have
been far below the MCL. The level at which a lab can detect
Tetrachloroethylene and Trichloroethylene is 0.0005.

WATER (ONSERVATION TIPS

The following are some ways that you can conserve water and save monoy, too.

« Check every faucet and toilet for leaks, Even a slow drip
wastes @ lot of water each day. o

» Take short showers and shallow baths.

» Turn off the water while you are brushing your testh or
scraping the dishes or washing your hands.

» Don't use the toilet to flush away tissues, gum wrappers of
any other small scraps. Itis not a trash can.

« Be careful to water the lawn, not the sidewalk or street.

» Do not use a hose to clean off the driveway, A broom is
better.

= Keep a jug of drinking anmr.in'li'm refrigerator, then you won't
have to run water to cool it.

+ Use the washing machine and dishwasher only for full loads.

« Landscape your yard with drought-resistant trees and plants.

= Install water-saving shower heads or flow restrictors.

» Take preventative measures to keep your pipes from freezing
and breaking.

Questions?

Eamaﬂ-*lfuur, Professional Water Staff at 503-390-8280

PUBLIC PARTICIPATION OPPORTUNITY

The City of Keizer Public Works Department invites all interested citizens to join them at:

» City Council Meetings, held on the first and third Monday of each month, 7:00pm at Keizer City Hall, 930 Chemawa Rd. NE
« Keizer Public Works Day at Keizer Rapids Park will be in August 2012. Check website (www .keizer.org) this summer for details.

Questions concerning this document?
Contact: Pat Taylor

Water Quality & Source Supervisor
City of Keizer, P.0. Box 21000

Keizer, OR 97307-1000

503-856-3560

The City of Keizer Source Water Assessment is available for
viewing at City Hall located at:
930 Chemawa Rd. NE

Keizer, OR 97303

——0———
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FREQUENTLY ASKED QUESTIONS WITH ANSWERS

Q-What is that yellow, black, or blue staining | get in my dishwasher, toilet, sinks, and laundry?

A-Keizer gets its’ water from deep wells. Well water has natural minerals which can cause staining. The yellow or orange color
stain is mostly caused by iron whereas the blue or black stains are caused by manganese. These minerals are common in ground
water.

Q-How do | get rid of these stains?

A-In the dishwasher, we suggest running a cycle with a citrus base package of drink mix or some tablet form detergent.
Sometimes a second cycle is necessary but this should clear up the problem. In laundry, we suggest you minimize or eliminate
the use of bleach. Bleach actually draws out the iron and suspends it in the water, making the staining worse. There are products
on the market that are made for hard water stains.

0-My water has this odor that smells like rotten eggs, or sulfur. What causes the smell and is it safe to drink?

A- We have found that the majority of cur odor complaints are due to various supply tubes that are located under sinks, behind
toilets, and behind refrigerators. This line is typically clear and braided, opaque, or has stainless webbing. These supply pipes
are being used in most new homes and remodels today. The minerals in our water seem to react with these types of tubes.
When water sits for a period of time unused in these pipes, a sulfuric odor may present itself. After running water a short time,
the odor goes away. Replacing the braided type hose with copper or chrome piping usually solves most odor problems. If you
have replaced the supply tubing and still have a problem, you may need to replace an anode in your hot water heater. It is also
recommended that you flush your hot water heater annually. The water is still safe to drink even if there is an odor.

Q-Why is my water bill so high?
A-Keep in mind that your bill is for two months usage. Also, you will notice that the majority of your bill {2/3} is for sewer. A unit of
water is 748 gallons. For that unit you pay only $1.18!

Q-Is our water safe?

A-First and most importantly, YES our water is safe to drink and use. There are trace amounts of some compounds found
detected sporadically in one Keizer well. Because of improving technology, water laboratories are able to detect lower levels

of compounds today than they could just a few years ago. Compounds found in Keizer’s water samples are just above the
detectable limit, but far below the Maximum Contaminant Level (MCL). According to the Rules and Regulations set forth by the
Oregon Health Authority {OHA}, any well below the MCL may continue to operate on a daily basis. There has been no increase in
the levels of these compounds since first detected in August of 2002.
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Q- got this letter in the mail that says something about having my backflow device tested and | have no idea what that is. | just
moved into my house and no one told me about this, what is it and why do | have to test it every year?

A-The backflow device is to prevent contamination of our drinking water. The State mandates that they are tested once a year
as does our City ordinance. Typically they are installed for a sprinkler system. The device protects both the City water system
and your domestic line as well. {See next question) e

-Is there anything 1 need to know when installing or retrofitting my irrigation system?
A-Yes. You must provide some sort of backflow protection on your sprinkler system.

The three most common preventors are a double check valve assembly (DCVA), a pressure
vacuum breaker assembly (PVBAY}, and an atmospheric vacuum breaker {AVB). The DCVA and {PVBA}
PVBA must be tested by a state certified backflow tester within 30 days of installation and
annually thereafter with a copy of the report mailed to the City. The AVB is a non-testable device
that must be freeze protected. You need to take out a permit with Marion County to install your
sprinkler system. You may pick up a permit along with installation procedures at City Hall in the
Community Development Department or at the Marion County office.

Q-1 have a well and | want to hook up to City water but | still want to use my well for irrigation,

do | have to abandon my well? What are my options?

A-The answer is ng, you do not need to abandon your well. When you hook up to City water you must
separate the well completely from your home drinking water line. You also must install a reduced
principal pressure backflow assembly (RP) on your new water line going to the house. Make sure to read
about thermal expansion when installing any device on service line (see below). There are installation
instructions available at City Hall.

B

AYE brass

(RPBA}

@-What is thermal expansion?

A-Water heaters are installed with a temperature and pressure (T/P) valve, which is designed to relieve excessive water
temperature or pressure. Also aiding in the control of excessive heat and pressure is a condition known as thermal expansion,
which allows extremely hot water to backflow into water main lines, mixing with the cold water and dissipating the heat.
However, when a backflow prevention assembly is installed on a household water service line, the water cannot go back out
into the water system. This [eaves the T/P valve as the only release route for the overheated water.

If a water heater thermostat becomes defective, allowing the water temperature to increase to more than 212 degrees F, and
the T/P valve fails, your domestic water can become “superheated”. Superheated water can cause water heaters to explode
or can allow scalding steam to be released from faucets upon use. We recommend that you inspect your T/P valve periodically.
Also, a ficensed plumber can inspect, repair or replace your T/P valve to ensure your safety. Thermal expansion chambers and
pressure-relief toilet ball cock assemblies can provide additional protection.

Q-How do | shut off my water if | need to? - ~
A-If you have an updated meter you should have a handle on your 1/4 turn clockwise
side of the meter. A quarter turn of this handle clockwise will to turn off

shut off your water. (See illustration) City Shut-Off

If you have any other questions call City Hall at
503-390-8280 or try our website: www.keizer.org
Customer Ball Valve

in “ON" Position




City of Keizer
P.0. Box 21000
Keizer, OR 97307-1000

This document contains important information
regarding your water guality.

Este informe contiene informacion importante
acerca de su agua potable. Haga que alguien lo
traduzca para usted, o hable con alguien que lo
entienda.

. YOURCITY of KEIZER WATER SPECIALISTS

SINCE 12982




The City of Keizer's Stormwater program was
established in 2007 when the City was issued their
National Pollutant Discharge Elimination System
(NPDES) permit. The permit is administered by
the Department of Environmental Quality (DEQ)
and allows the City to discharge stormwater to
local waterways. The City must follow a suite of
management practices such as providing public
education and outreach, cleaning the stormwater
system, and developing ordinances that prohibit
certain activities that will impact water quality.
The NPDES permit has a 5 year term and Keizer
has just completed its first permit term. The City
remains in compliance with the conditions of the
NPDES permit. With the expiration of the first
permit on February 28, 2012, Keizer applied for a
new permit. City staff will be working with DEQ
to reach an agreement on new management
practices for the next 5 year permit term. If you
would like to review the City's evaluation of

the first permit term and the proposed Revised
Stormwater Management Plan, go to the City
website at http://www2.keizer.org/ Choose the
City Departments link, then Public Works, then
Stormwater Operations.

(laggett (reek Watershed Coundil
Are you looking for an opportunity to make a
difference in the community, network with your
neighbors, and get a little exercise? Consider
joining the Claggett Creek Watershed Council.
The watershed council is a regional group of
volunteers from Keizer, Salem, and Marion County.
The volunteers of the Claggett Creek Watershed
Council have been involved in the installation
and maintenance of the restoration site at Ben
Mitler Family Park in Keizer, restoration work
along Claggett Creek adjacent to the Claggett
Creek Middle School, tree planting at Claggett
Creek Park, restoration work along Labish Ditch at
Country Glen Park, and much more. Currently the
group is focused on recruiting new members that
have an interest in assisting with similar projects
and helping the group to develop a master plan
for restoration projects in the Claggett Creek
Watershed.

The mission of the Claggett Creek Watershed
Council is to involve the local community in the
stewardship of its watershed and attendant
natural resources. This involvement is aimed

at the development and implementation of a
sustainable plan for enhancing and restoring
watershed health while recognizing the need to
balance a variety of environmental, social, and
economic interests.

To learn more about this energetic group of
volunteers call 503-383-1265 or visit the website at

http://www.claggettcreekwatershedcouncil.org/

What's in the Pipe?

The City of Keizer has nearly 70 miles of publicly
owned stormwater pipe within the community.
Some of that pipe is solid and discharges
stormwater to local waterways, and some is
perforated and discharges stormwater into the
soil. In order to abate problems such as clogged



pipes, and identify needed repairs, a camera is
put into the pipe to record ‘what’s in the pipe’. The
City of Keizer began TVing underground injection
control {UICs) devices in 2010. As a result of that
work, the City has identified several high priority
repairs that will need to be addressed in the
upcoming months. The Public Works Department
expects to have the UIC inspection work
completed in the upcoming year.

New Keizer Rapids Park Boating Facility
Construction of a new boat ramp at Keizer Rapids
Park along the Willamette River will be completed
by the end of September 2012. The new facility
will include a single lane concrete boat ramp, a
boarding float, an access road, and a parking |ot
with a vault restroom. This new addition to the
Keizer Rapids suite of amenities is being designed
with the environment and water quality in mind!

Starting in 2012/2013 the Public Works Department
will be using the TV process listed above to
inspect solid pipe. The multiple separate storm
sewer system (MS4) makes up about 93% of the
City’s stormwater system. The goal for this project
will be to inspect approximately 10% of the MS4
per year. Stormwater Division staff will look to
complete this work for the entire system, about 65
miles, over a 10 year period.

In preparation for the work ahead, Stormwater
Division staff has compiled an inventory of the
stormwater system that allows for a better
understanding of the infrastructure and more
efficiency when planning projects, respoending to
emergencies, and conducting repairs. Managing
the inventory for 70 miles of pipe, and the
associated structures, is a daunting task at best,
but well worth the effort.

In order to move forward with this project the City
of Keizer was required to obtain permits from the
Department of State Lands and the United States
Army Corps of Engineers. Mitigation work will
take place within and around the conservation
easement that includes removal of invasive
plant species and bank stabilization projects.

In addition, the stormwater generated from the
parking lot will be managed and treated at an
adjacent vegetated swale. This feature will be
designed to capture stormwater and automotive
pollutants commonly found in parking lots such
as oil, fuel, and heavy metals. The interaction

of soil, plants, and the beneficial microbes that
concentrate on plant roots will allow stormwater
to settle out and infiltrate the soil. More plants
result in higher-quality treatment, so you can
expect to see features that are heavily planted
and look natural rather than manicured. Creative
management of stormwater in this manner
provides for the addition of recreational facilities
to sensitive areas without environmental
degradation.
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Water Storage Requirements

Background

Water storage is provided for several reasons:

1. To equalize supply and demand for daily flow variations, maximum day, and peak
hour requirements.

2. To provide emergency reserve supply during pipeline breaks, mechanical failures,
and power outages.

3. To provide water for fire protection.

As previously outlined, in Chapter Four; the estimated future average day, maximum day,
and peak hour demands for the four (4) selected intervals within the 20 year study period
are as follows:

Year Population | Average Day (GPD) (1) | Maximum Day (GPD) (1) | Peak Hour (GPM) (1)
2012 36,735 4,040,850 9,183,750 12,750
2020 40,280 4,430,800 10,070,000 14,000
2025 43,350 4,768,500 10,837,500 15,100
2032 48,082 5,289,020 12,020,500 16,700

(1) For water storage planning purposes, values reflect current non-revenue and unaccounted for water loss of 10%.
(2) Guide 10 Determination or Required Fire Flow-American Insurance Associalion and Insurance Services Office.

In the determination of the total required storage volume, several factors must be
evaluated. Among these are: Operational storage (daily fluctuations), fire protection
storage, reserve emergency storage, and source reliability.

Operational Storage

Operational or equalizing storage provides reserve water during variations in system
demands that occur within one given day of normal operation. This reserve storage is used
to allow the sources to pump at a reasonably continuous rate. Given the fact that Keizer's
water system consists of mostly predictable residential and light commercial demands and
depends on closed-loop pumping rather than immediate access to active water storage for
peak demands, a factor of 20% of the average day demand will be used for operational
storage. This value equates to slightly over 800,000 gallons at Year 2012 condition,
equivalent to a 240 minute (4 hour) reservoir withdrawal rate of 3,333 GPM. When divided
between the two existing reservoir/booster pump stations, the individual withdrawal rate is
1,333 GPM, 89% of the full capacity of the Bair Park facility and 100% capacity (2,000
GPM) of the electrically operated booster pumps at the Ridge Drive facility. The Year 2032
value of operational storage (1,322,255 gallons) is roughly equal to 240 minute (4 hours) of
full production from the two existing and future booster pump stations (electrically operated
units) or 5,500 GPM x 240 minutes = 1,320,000 gallons. (i.e. Ridge Drive Pump Station @
2,000 GPM, future pump station @ 2,000 GPM, and Bair Park @ 1,500 GPM). Since most
“peak-hour” events typically last less than two hours in duration, the selected percentage
value of operational storage is felt to be adequate and commensurate with the projected
need during each study interval.
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Fire Protection Storage

As previously stated in this report under "Fire Flow," the quantity of water required for
effective fire fighting varies according to population and type of development. Since the
Keizer system currently consists of two interconnected pressure zones, both of which are
designed to allow water to pass easily in either direction through any of one or all three (3)
separate PRV stations upon demand, the needed fire reserve will be calculated for the total
city population. Fire flow used for this study, therefore, will be 5,808 GPM for current (2012)
conditions and 6,667 GPM for Year 2032, This flow is typical for the Year 2032 projected
population of 48,000 and is also felt to be adequate to accommodate any large fire within
the downtown area, Keizer Station, or at McNary High School. For Year 2012 and 2032
scenarios, storage requirements will also be based on four (4) hours of fire flow duration.
The current required fire storage, therefore, for 2012 is 5,808 GPM X 240 minutes =
1,393,920 gallons while the required fire storage for Year 2032 is: 6,667 GPM x 240
minutes (4 hours) = 1,600,000 gallons.

Reserve Emergency Storage

This requirement, particularly for a water system such as Keizer, is dependent on several
factors. Among these are: source reliability (including a separate analysis for each well and
pumping facility), power reliability, storage volume, pipeline integrity, types of demand(s),
and available automatic and manually engagable standby facilities. See Table 7-1 for the
most common types of expected emergencies along with the corresponding duration of
outage:

Table 7-1
Typical Water System Emergencies (in order of likelihood)
Emergency Type Maximum Expected Affected Well(s)/Site(s)
Duration of Repair (Days)
1. Power outage (localized) 1/2-2 Any one/Up to 4-5
2. Pumping Equipment Failure 5-30 Typically only one per incident
3. Water main break 1/4-2 Varies as to location of break
4. Regional Power Qutage (Major) 1-5 Several to All
5. Water System contamination 2-4 None
(back flow, cross-connection, etc)
6. Aquifer or Well Contamination Indefinite One to Potentially All Wells

The most common emergencies expected to disrupt the normal water system operation are
numbers 1,2,3 and 4. The maximum expected duration of any of these emergencies is
approximately 30 days. Each type of emergency applies to Keizer uniquely and will be
discussed separately.

Each of the well pump/booster pump sites are individually served with electrical power from
either Portland General Electric or Salem Electric. Historically, most power outages have
been isolated to individual wells located within affected neighborhoods. The distribution of
wells throughout the city, along with the number of automatically operated standby
equipment, will generally preclude a total loss of pumping capacity due to a loss of
electrical power, except for major regional outages affecting both serving utilities. Existing
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sources are located within two miles of each other and all source flow is transmitted
through a small grid of common pipelines to the customers. The fourteen (following the
abandonment of Lauderback well and addition of Lacey Court well) wells that pump directly
into the distribution system each contribute varying flows to the system and the greatest
impact to the system would involve the loss of one or more of the largest wells (i.e.
Wiessner, Delta, 17" Ave, Chemawa, McNary, Meadows). Although unlikely, the partial or
total loss of one or more of the largest units is feasible enough to warrant redundancy and
emergency back-up facilities. From the beginning, historical planning and redundant design
concepts have been based on the assumption that the total system pumping capacity could
potentially be curtailed due to the simultaneous and sustained loss of one or two of the
largest wells or booster pumps in the water system and that both sites could potentially be
unavailable or out of service for an indefinite period of time. While this scenario provides for
adequate unit reliability, it does not address a massive citywide or grid loss of electrical
power. Adequate redundancy of pumping capacity is currently available and all new
facilities have been designed to further enhance unit redundancy. Redundancy and an
adequate number of reserve pumps/wells alone are not adequate, however, to provide
sufficient protection against a system wide sudden loss of power or a catastrophic water
hydrant or main break. To protect against these potential events, an elevated reservoir at
Keizer Station, capable of delivering water by gravity to the entire water system, was
constructed in 2006/07. This reservoir was placed high enough within the city to provide a
minimum of 20 psi to all points within the system at peak hour flow conditions for up to 30
minutes. This period provides adequate time to activate and begin water delivery from the
emergency back-up sources.

Power reliability is and will remain a current and ongoing concern due to the fact that
almost all of the wells are served by one of two primary power source utilities (Salem
Electric and PGE). A sustained outage, in the absence of standby facilities, could result in a
severe depletion of system pumping capacity before power restoration. Although the
concern and risk of electrical power loss is genuine, based on a full analysis of the factors
related to the reliability and integrity of the local AC power grid, combined with the historical
record of utility power service reliability and outage frequency/duration, the relative risk is
believed to be very low for several reasons. Even though both utilities are served from
Bonneville Power facilities, as well as utility owned facilities, the utilities are served by
different feeders from different directions. Power failure to anyone or group of wells or
pump stations, therefore, will not necessarily result in a widespread power failure to any
other sites. In addition, the availability of automated standby engines or generators will
allow instantaneous emergency operation of several of the pump stations or wells. The
telemetry control at the City shops will notify system operators immediately upon a power
failure at any site which will significantly lessen the response time needed to activate the
manual standby engines. A long power outage, therefore, will not prevent operation of all of
the wells as there are currently automated standby facilities at several existing sites and
additional are planned at the proposed Bair Park and future reservoir/pump station sites.

For planning purposes, an ultimate reserve emergency storage equivalent to sixty (60)
minutes of each peak hour demand starting with Year 2012 and ending with Year 2032
peak hour demand will be used. This storage must be available to the entire water system
in the event of a massive citywide power failure or significant water main break occurring at
any location within the water system. Water will flow, under gravity conditions, at or above
20 psi throughout the system from the 550,000 gallon Elevated Storage Tank (EST),
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located at Keizer Station, while automatic starting stand-by equipment activates and is
brought on-line. At conditions of low pressure (<20 psi), water will be automatically
delivered from the water distribution grid preventing a dangerous loss of water pressure
within the system. Even though only the highest portion of Bair Park standpipe is available
for gravity storage, for the purposes of this study, the entire reservoir volume is assumed to
be available (through booster pumping) to the water system. This reserve combined with
the operational storage also provides a measure of water storage (without compromising
fire protection) through each year of the study period. The Cities of Keizer and Salem
currently have in place emergency water connections between their respective water
systems. Both cities are encouraged to explore added potential uses of these connections
and endeavor to modify the current inter-exchange agreement and facilities towards the
mutual benefit of both cities. Understandably, this type of arrangement can also impact
Keizer's water storage and wells, however, if properly negotiated and operated, this
emergency connection can give the city the time it needs to implement backup power or
repair facilities. Alternately, this existing facility could also be used to provide water to
Salem during the same extreme emergency. Conceivably, proper implementation of this
inter-use facility can have economic and reliability benefits for both cities.

Table 7-2
Storage Requirements
Years 2012, 2020, 2025, 2032

2012 2020 2025 2032

Operational Storage 808,100 Gal. 1,107,700 Gal. 1,192,125 Gal. 1,322,255 Gal.
(20% of Average Day)

Fire Reserve Storage (1) 1,383,920 Gal. 1,455,054 Gal. 1,505,645 Gal. 1,600,000 Gal.
Reserve Emergency Storage 765,000 Gal. 839,160 Gal. 903,120 Gal. 1,001,700 Gal.
Total Required Storage 2,967,020 Gal. 3,401,914 Gal. 3,600,890 Gal. 3,923,955 Gal.
Less Available Storage 2) 2,800,000 Gal. 2,800,000 Gal. 4,050,000 Gal. 4,050,000 Gal.
Total (Deficit), Surplus (+) (-) 167,000 Gal. (-) 601,914 Gal. | (+) 450,000 Gal. | (+) 126,045 Gal.

1)Fire Storage Requirement: 2012: 5,808 GPM x 60 mins/hr x 4 hrs duration = 1,383,820 gals. 2032 Fire Flow:6,667 GPM x 240 minutes = 4,600,000 gallons
2)After addition or proposed additlonal storage in incremental year of study period.

The proposed schedule for addition of water storage is shown below:

Table 7-3
Proposed Water Storage Addition Schedule
Site 2012 (Existing) 2020 2025 2032

Ridge Drive 1.5MG-Res #1 1,500,000 Gal 1,500,000 Gal 1,500,000 Gal 1,500,000 Gal

Elevated Storage Tank: 550,000 Gal 550,000 Gal 550,000 Gal 550,000 Gal

550,000 gallon-Res #2

Bair Park .75 MG-Res #3 750,000 Gal 750,000 Gal 750,000 Gal 750,000 Gal
Future 1.25 MG Reservoir N/A N/A 1,250,000 Gal 1,250,000 Gal.
TOTAL 2,800,000 Gal 2,800,000 Gal 4,050,000 Gal 4,050,000 Gal

Alternate Water Storage Method

A viable alternative to ground level water storage is the widely used concept of elevated

storage. Although a second elevated reservoir is not planned nor included in the proposed

Capital Improvement Plan and is not even a funded alternate, a discussion of its merits is

included for the purposes of possible consideration as a future option. Elevated water
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storage offers a distinct advantage over ground level water storage in that all of the stored
water is available for delivery to customers without the need for pressure boosting and
proper site selection can optimize water delivery and lessen pressure losses due to pipeline
friction. An analysis of the Keizer community indicates that the current City Hall site is the
best overall site for an alternate elevated reservoir for the following reasons:

1. The city already owns and controls the property

2. The site is adjacent to major transmission pipeline routes on Dearborn Avenue and
Chemawa Road.

3. A well is currently at this site, an elevated reservoir can be placed next to the well
consolidating the facilities.

4. The site is geographically located in the approximate center of the lower portion of
the city providing good flow distribution throughout the city.

5. Based on preliminary soil analysis, the site's type and thickness of soil can provide
adequate support and restraint of an elevated reservoir.

While an elevated reservoir costs more per gallon than a comparable ground level
reservoir, the advantage of secure and constantly available gravity water storage
necesitates consideration. The minimum recommended size for an elevated reservoir is
250,000 gallons, which equates to approximately 20 minutes of Year 2012 or 15 minutes of
Year 2032 peak hour demand. This volume would provide constant pressurized water
supply while emergency pumping equipment engages and begins operation. The estimated
cost for a 250,000 gallon reservoir set at elevation 285' (150' height) is $1,500,000. This
elevation matches the operating hydraulic elevation of the current water system. A reservoir
set at a minimum allowed elevation of 250" (110' height) would cost approximately
$1,250,000. It should be noted that use of an elevated reservoir would not necessarily
substitute for a ground level reservoir unless comparable gallonage is used. The best
possible scenario for the city would involve a combination of elevated water storage set at
elevation 275'-285' (water surface) combined with ground level storage to create a total
water storage as outlined in Table 7-2. This type of combined water storage provides
emergency water storage at adequate elevation for pump control plus ground level water
storage with booster pumping for peak-hour or fire flow demands.
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Hydraulic Analysis of the Water System

General

Extensive hydraulic analysis has been performed on the City of Keizer's water distribution
system. These analyses included evaluation of the existing system at maximum day,
maximum day with fire flow, and peak hour demands as well as future 2032 maximum day
and peak hour demands. Recommendations for specific distribution system improvements
are based on data obtained from the computer modeling.

Analysis of the water system was performed using computer modeling simulation via
KYPIPE Version 6.001 Pipe 2010 modeling software. The actual modeling layout and
procedure was performed by Brooke Saltarello, 4B Engineering & Consulting, LLC in
Keizer, Oregon. The Program has a maximum limitation of 2,000 pipes, 2,000 junctions
(nodes), 250 pumps, and 250 tanks. The Hazen Williams formula was used to calculate
friction losses. The nominal coefficient of friction (C values) used in the model was 110 for
steel pipe and 130 for ductile iron pipe. This value is typical and appropriate for the
respective pipe material and age. All pipe sizes were entered as nominal sizes, i.e. 6 inch
inside diameter for all 6" sizes, regardless of actual type. Minor losses such as tees, ells,
and valves have been disregarded.

To verify the accuracy of the model, computer calculated residual pressures were
compared to actual field flow tests performed by City and Engineering personnel.

System Models

To be effective, system models must evaluate four system components: the supply system
(sources and reservoirs); water demands, the distribution system, and the variations within
the system; such as elevation and friction factors. Variations in each of these four
components were used in computing the existing future scenarios and represented
expansions or additions to the system.

Assumptions of the Computer Modeling Analysis

1. Elevations of all nodes were based on topographical information obtained from
USGS maps. Elevations were ascertained at city pipeline locations, not from
individual residences. Residual pressures are determined at pipelines, therefore,
losses due to elevation and friction head to each individual residence must be
determined individually.

2. Internal conditions of individual pipelines cannot be realistically determined,
therefore, average friction factors based on pipe material type and verification
employing field testing were used. Several field flow tests using existing 6" and 12"
pipe were performed during the previous master plan update in February, 2000.
Calculated friction factors (C values) ranged from a low of 95.5 to a maximum of
131. The selected nominal friction coefficient of 110 was determined to reflect the
actual roughness value of the steel pipe within the distribution system. The value
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used for ductile iron pipe was 130. This value is also consistent with typical "C"
values for 20-30 year old ductile iron pipe.

3. Because of the uncertainty of an amended water-use agreement with the City of
Salem, the existing physical interties were not included during any simulations. Use
of these interties, during an emergency or high-use period, however, would have a
great impact on these simulations and both cities are encouraged to pursue
implementation of an automatic exchange agreement.

4. Contributions and losses from smaller pipes (3" and smaller) were disregarded from
this model. Residual pressures were calculated at major pipeline points. Additional
losses due to service meters, service lines, elevation increases, and smaller
distribution lines must be calculated and subtracted from original residual pressures
to obtain actual residual pressures at individual residences.

5. Minimum required residual pressure during maximum day and peak hour demands
at all locations was 30 psi at all flow conditions. Minimum desired residual pressure
was 40 psi at all flow conditions. Minimum required residual pressure during fire flow
conditions was 25 psi. Maximum desired pipeline velocity was placed at 5 FPS
during all scenarios.

6. Node demands were based on group estimates for specific areas. Individual
residences were grouped together at nodes based on number of residences in close
proximity to the node. There are a total of 795 nodes in ali present day models, 900
nodes in future simulations.

7. Each node (existing and future) was assigned a flow value to approximate estimated
flow to a group of residential homes under varying conditions. The following flow
values were used for each individual simulation:

A. Maximum Day: (2012) 8.04 GPM per node

.62 GPM per service connection
B. Year 2012 Peak Hour: 16.08 GPM per node

1.23 GPM per service connection
C. Year 2032 Maximum Day: 9.28 GPM per node

.62 GPM per service connection
D. Year 2032 Peak Hour: 18.55 GPM per node

1.24 GPM per service connection

Simulations C and D also included increased flows at selected nodes to approximate
projected residential growth near the node.

Future year simulations incorporated all currently known proposed developments at their
respective locations as well as estimated future demands at critical nodes. These demands
varied from 10 GPM to 300 GPM and were placed to simulate expected demands during
future the maximum day and extreme peak hour conditions. Future demands were

placed based in areas of projected future growth. As previously stated, most of these
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demands were placed in the northern area of the city. Fire flows were simulated during all
maximum day computer runs.

Due to the unique nature of the Keizer water system, typical hydraulic boundaries
(Hydraulic Grade Lines) such as fixed elevated reservoir water levels cannot be used.
Pump curve data for all wells and booster pumps (current and future) have been placed
into the models. Wells and/or booster pumps were selected to operate in each model run in
accordance with current water system programming and flow sequencing.

In order to present a worst-case scenario, all model runs were allowed to operate at 50-60
psi where, under actual conditions, additional wells or booster pumps would be activated,
increasing the system pressure.

Year 2012 Distribution System Modeling Data

Current year hydraulic analysis was performed on the distribution system to determine the
adequacy of the system in delivering required flows with adequate residual pressures. For
Year 2012, computer modeling was performed for specific scenarios:

1. Peak Hour Demand (12,750 GPM)

2. Maximum Day Demand with coincidental 6000 GPM @ McNary High School

Peak Hour Demand-Existing System

Peak hour demands (12,750 GPM) were simulated for the current distribution system
configuration and population. This simulation demonstrated typical pressures within the grid
ranged between 45-70 psi. Most of the residual pressures were generally within acceptable
ranges, with the lowest residual pressures occurring within predictable areas, such as the
higher elevations in the northern region of the city. The model verifies the substantial
contribution to local pressures that are provided by the Northern Pressure Zone upgrade.
All flows were within acceptable ranges for the pumps under operation during this scenario.

Year 2012 Maximum Day Demands with 6000 GPM Coincidental Fire Flow at McNary High
School

This model was performed to determine the water distribution system's capability of
delivering maximum day demands combined with a high fire flow. This 6000 GPM demand
was placed at two nodes in the vicinity of McNary High School. This location also coincides
with previous SO tests that indicated moderate deficiencies in available fire flow in this
area. Residual pressures throughout the distribution system were well above the minimum
allowable of 30 psi with numerous nodes displaying values as high as 60-70 psi. For the
most part, pipeline velocities and pressure loss were well under 5 FPS and not excessive in
most distribution system pipelines. Velocities as high as 8.5 FPS in a few pipelines,
however, were observed. This simulation confirmed that the water system can support high
fire demands as long as sufficient pumps are available.
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Year 2012 Distribution System Summary- Existing System

The various models performed on the current distribution system presents the following
conclusions:

1.

The existing distribution system is adequate for current average and maximum
day demands.

Due to an efficient configuration and adequate size of piping, the existing distribution
system can accept total flows from all of the sources without significant pressure
increases within the grid.

Maximum day demands, combined with fire flow or peak hour demands, create
acceptable pressure declines throughout the city with several locations displaying
residual pressures between 60-70 psi.

Contributions from several wells are required during maximum day demands with
coincidental fire flow or peak hour demands to avoid dangerously low pressures.

Immediate corrections to the distribution system are not required to provide any
needed factor of safety.

Year 2012 Hydraulic Analysis Summary

1.

The existing distribution system can accommodate current average and maximum
day demands with minimal pressure loss throughout the city. All node residual
pressures were well above the minimum pressure level of 30 psi.

A maximum day demand combined with a high intensity (6000 GPM) fire flow results
in acceptable pressure drops throughout the city as long as sufficient pumps are
operating. Residual pressures at several locations lower into values between 40-50

psi.

The distribution system is currently capable of accepting more than 15,000 GPM of
total source capacity due to low pressure increases seen in the grid.

Year 2032 Hydraulic Modeling Data

For Year 2032, 3 distinct computer simulations were performed to determine any further
needed improvements and the effectiveness of the proposed improvements.

These were: Peak Hour

Maximum Day
Maximum Day with 6000 GPM Fire Flow at McNary High School
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Year 2032 Distribution System Modeling Data

Several computer simulations were performed for anticipated water system demands for
the Year 2032. These models included elements of new residential development and
assumed commercial water demands. For Year 2032 computer models, the following
values were assumed:

Population: 48,082

"C" value for all Pipe maintained at 130 (ductile iron)

Average Day per Capita Use: 110 GPCD

Maximum Day per Capita Use: 250 GPCD

Peak Hour Factor: 2x Maximum Day Demand

Fire Flow: 6000 GPM

All new improvements available and active, including upgrade of all pipelines.

Year 2032 Maximum Day (8352 GPM)

This model was the first model (and lowest projected daily flow model) performed for Year
2032.

Pressure distribution throughout the city was between 40-75 psi with average values
between 60-70 psi. Pipeline velocities were between .10-6.0 FPS with virtually all pipes
within the gird contributing to flow distribution. This model, however, underscores the need
for pressure boosting, particularly in the northern area of the city. During maximum day
events, the pressure within the city will rise between 3-5 psi higher than normal with all
sources operable. This situation will be worse with all pumps operating at system demands
less than actual maximum day demands.

Year 2032 Peak Hour (16,695 GPM)

The computer simulation performed on Year 2032 Peak Hour demands indicates favorable
pressure distribution throughout the city. Pressure values average between 50-64 psi with
the lowest pressure of 40-45 psi occurring in the Wheatland Road vicinity. Pipeline
velocities were well distributed, with typical velocities between .2-2.0 FPS. Adequate flow
was observed in all pipelines indicating some measure of contribution to the system.

Year 2032 Maximum Day Demands with 6000 GPM Fire Flow at McNary High School

This simulation was performed using the same basic criteria as the Year 2012 model
except various local water demands were adjusted upwards to simulate projected growth in
that specific area. The results from this computer simulation indicated good pressure and
velocity distribution throughout the grid. Virtually all of the pipelines within the system
contributed to the system demands.

Typical velocities were in the range of 1-5 FPS with the highest observed velocity occurring
on a dedicated well pump discharge line. Residual pressures throughout the city were well
above acceptable minimum levels and averaged between 60-70 psi. Residual pressures at
the point of fire flow withdrawal (McNary High School) were between 50-55 psi, well above
the minimum level of 20 psi.
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Year 2032 Hydraulic Analysis Summary

1. The distribution system, after completion of all proposed improvements, can
accommodate all projected average day, maximum day and peak hour demands for
the Year 2032 assuming simultaneous operation of all required wells/booster pumps
at their respective flow demand. System-wide residual pressures are acceptable and
pipeline velocities are within normal limits.

2. Fire flow availability throughout the city is greatly enhanced following the
incorporation of the phased improvements. Fire flows as high as 6000 GPM are
available in most locations within the city. Fire flows up to 4000 GPM are available in
the Keizer Station and Northern areas of the city

3. A minor increase in system-wide pressure may be developed during simultaneous
operation of all wells at flows less than peak hour demands.
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Related Issues



Related Issues

This section covers topics that are ancillary to the overall Master Plan.

Cross Connection Control Program

The City currently has an active cross connection program in effect. Given the variations of
system pressure, OHA regulations, and potential for backflow, a cross connection program
is definitely warranted. The Cross Connection program is currently operated and
supervised by three city employees who are certified as cross connection inspectors.
Potential cross connection problems of greatest concern would include: industrial and
commercial facilities, facilities with fire sprinkler systems or supplemental booster pumps,
and areas with marginal or greater pressures due to friction loss and/or elevation.

Corrosion Control

Given the current water quality of the wells, the corrosive effect of water on most system
components is not felt to be severe. This is due to the average pH, calcium hardness, and
alkalinity of the well water. In addition, recent testing for compliance with the lead and
copper rule indicate a low potential for copper leaching since implementing sequestering for
iron/manganese control at several wells. Although the sequesterant is used for iron and
manganese control, it is also somewhat beneficial as a corrosion inhibitor. Further testing
may need to be performed to determine any changes in the corrosivity of the water.

Operator Cerification and Training

The current level of operator certification required for the City of Keizer is Water Distribution
Ill. Water Treatment | certification is also required due to the fluoridation and sequesterant
treatment facilities at several well sites. According to information obtained from the OHA
data base, the City of Keizer, as of November of 2012, employs a total of 13 certified
operators, with 4 certified at WD3, 3 certified at WD2, and 6 at WD1. There are four
operators currently certified for the WT1 (Water Treatment 1) level. Bill Lawyer presently is
the DRC operator (direct responsible charge) for both WD3 and WT1 levels for the city.

This level of certification (WDIIl) is appropriate for the City and adequate up to a service
population of 50,000. Additionally, faced with current and changing regulations for
monitoring and operation, continuing education and training should be pursued by all
personnel. This should include; but not limited to: water microbiology and treatment,
confined space, lockout tag-out, and other OSHA laws, electrical theory, trench protection
and shoring methods, and emergency planning.

Conservation Plan

The City of Keizer is currently (December, 2012) updating their Water Management and
Conservation Plan. The plan includes elements of water conservation, procedure for
voluntary or mandatory water rationing, and general information about the water system. In
addition, to encourage conservation of water, the following steps are recommended:
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1. Implement a zonal leak detection program.

2. Establish and implement water rates based on sliding fee. Charge at minimum flat
rate for first 1,000 gallons or 100 cubic feet then an increasing unit amount above
base flow.

3. Test all service meters at a 10 year maximum interval, using a statiscal percentage
of all service meters from various locations within the city. For accuracy a minimum
of 1% (.01) should be evaluated.

4. Test all Master and production meters at 5 year maximum interval.

5. Hold public forums and encourage conservation through direct mailings and billing
stuffers.

6. Periodically tour and examine the distribution system network to visually discover
leaks. Perform leak detection survey and correction.

7. Encourage the installation of low flow devices such as: low flow shower heads, low
flow toilets, and efficient irrigation practices such as drip irrigation on all new and
existing services. Consider possible rebate or purchase program for water
conservation devices.

Emergency Plan

The City of Keizer's water system is susceptible to various types of emergencies. These
include: power outages, flooding, and storm damage. A procedure for each scenario should
be addressed and all personnel fully informed and trained. The following items are specific
incidents that may affect the water system with specific recommended corrective action.
Each plan must have a person in responsible charge that will assume leadership and
direction. In the case of Keizer, the Public Works Supervisor or Director should assume this
role. Communication methods other than telephone or cell phones should be available.
This can be short wave, citizens band, or two-way radio.

Power Outages

This is expected to be the most common and frequent emergency. Since standby power
facilities are available at several wells, the City should undertake the following steps during
a power outage:

1. Verify if the outage is a local type affecting only one or two wells or widespread
throughout the city.

2. If localized, activate all available back-up sources, notify the serving utility of outage.
3. If widespread, notify the serving utility (PGE or Salem Electric) and ask for estimated

time for service restoration.
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5.

6.

If outage is expected to last for several hours, activate the back-up engines as
necessary to maintain system pressure.

Notify the customers through door -to-door contact andfor public address to
conserve water and limit use.
If necessary, activate water inter-connection with the City of Salem.

Flooding

1.

2.

3.

All well heads should be at least 1'-2' above highest anticipated 100 Year flood level.
All electrical facilities and equipment should be well above flood level.

All water lines in flood prone areas should be inspected regularly for adequate
restraint and support.

Earthquakes

1.

2.

Verify structural integrity of all storage vessels - Repair any cracking or settlement.
All pumps and mechanical equipment should be firmly anchored to a support base.

Pipelines on exposed slopes are especially prone to failure and/or sliding. These
pipes should be buttressed and adequately supported.

Reinforce support of all creek crossings.

After an earthquake, immediately inspect all storage facilities to determine structural
condition. If failure is imminent, emergency draining may be required. Only drain if
absolutely necessary as fire protection and fresh water will be scarce.

Develop a standby plan with the Fire District to dedicate locations such as the
Willamette River for alternate source of fire protection supply if water system is not
functioning.

All new structures should be designed for UBC Seismic Zone 3. All reservoirs should
be periodically examined and repaired where necessary.

Storm Damage Prevention

Maintain areas surrounding well sites, and storage facilities free of loose or broken tree
limbs that could interrupt power and/or damage facilities. Remove dead trees or trees with
bad root system that could fall on a facility during a storm.

1.

Periodically examine all electrical services and poles at facilities. Notify utility if loose
connections, guy cables, poles, or damage to other electrical equipment is apparent.
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2.

Verify security of all facilities; bolt down buildings to foundation, if necessary Install
weather stripping on doors and/or windows.

System Contamination and Security

1.

Wells

1.
2.

Maintain security at all sites. Prevent unauthorized entry to all well, reservoir, and
pump sites. Fence all sites not currently secured. Install lockable gates across
access roads. Bar all windows into building. Install dead bolt locks.

Post all sites with appropriate signage that states" High Voltage”, "No Trespassing”
or similar warning language.

Maintain control of all keys; maintain inventory and list of holders.

Change or re-key locks at 5-10 year intervals or after any breach of security.
Implement and maintain a cross connection program.

If contamination occurs, determine severity, type and likely origin. Discontinue use of
source if under suspicion. Verify presence with follow-up Testing before re-activation

of source.

Notify required regulatory agencies and public, if appropriate.

Maintain all well heads in sanitary condition, screen all vents and access ports.
Limit animal and human activity in the vicinity of well areas.

Operation and Maintenance

Effective management of a water system requires several considerations. These include
advance planning and budgeting, good record keeping, adequate expansion and
replacement funding, proper maintenance procedures, and efficient operation. The
following recommended procedures for effective system management are:

1.

4,

Maintain complete and accurate water distribution mapping. Update map as required
when new pipes to system are added. Verify and identify all valve locations. Correct
errors on mapping when excavations uncover unknown or incorrect data.

Maintain water rights on all sources, perform testing as required by regulatory
agencies. Secure and maintain easements where water mains cross private
properties, etc.

Develop accurate records of water production from all sources. Develop historical
records against water revenue to track system loss.

Establish and implement a systematic meter testing program.
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5. Develop and maintain good communications with all regulatory agencies such as:
Health Division, Water Resources Department, etc.

6. Prepare Operation and Maintenance manual for entire system. Include items such
as: emergency procedures, pump data, service instruction, etc.

7. Secure and maintain list of emergency assistance with phone numbers including
electricians, pump servicemen, utility contacts, etc.

8. Develop a set of basic standards as they relate to the water system. In general,
these standards should include requirements for pipeline material and installation,
fire hydrants, cross-connection control, service lines and meters, pipeline locating,
and coordination of utilities.

9. Perform daily/weekly inspections of all facilities. Record operating hours and
production. Check well pumping levels. Check water levels in reservoirs.

10. Update maps at least once yearly.
11. Exercise all motors at least weekly.
12. Seasonally check all electrical connections, condition, etc.

Emergency Plan

The City of Keizer developed an Emergency Plan in August, 2011 that addressed
procedures during a sustained power outage, fire, or equipment failure.
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Capital Improvement Program:

The Capital Improvement Plan (CIP) for the 2012 Keizer Water System Master Plan
Update has been developed to coincide with the known and well-established strengths and
historical success of the existing water system while recognizing the need to provide for
future growth. In order to accommodate the projected growth and financial limitations, the
CIP has been divided into four (4) phases of implementation:

Phase I: 2012-2015

Project No. | Year Description Estimated Cost

1 2012-15 Wiessner-Ridge Drive Intertie: 3,250" of 12" ductile iron $366,000.00
pipe ran alongside Salem Parkway

2 2013 Install low-volume “jockey” pump at Bair Park P.S. $33,000.00

3 2012-15 Hydrogeologic Study for VOC Identitication & Extent $79,000.00

4 2013-15 Install standby generator with automatic transfer switch $110,000.00
at Reitz/Bair Park site

5 2013-15 | (3) Extraction wells and air strippers for VOC removal $324,000.00

6 2013-15 Abandon Lauderback Well and Relocate 7,500 gallon $60,000.00
pressure tank to Burnside site

7 2013-15 Continue Steel waterline replacement program: $1,010,000.00

14,500'+ of 6"-12" (variable lengths of each size)

Sub-Total without Alternate 4A:

$1,982,000.00

(+) 10% Engineering and Administration $198,200.00
(+) 10% Contingency $198,200.00
Total Phase I: $2,378,400.00
Phase lI: 2015-2020
Project No. | Year Description Estimated Cost
1 2015-20 Continue steel waterline replacement program; $1,010,000.00
14,500'% of 67-12" (variable lengths of each size)
2 2015-20 Install the Second (2™) pressure tank at the Lacey $30,000.00

Court Pump Station

Sub-Total $1,040,000.00
(+) 10% Engineering and Administration $104,000.00
(+) 10% Contingency $104.000.00

Total Phase II: $1,248,000.00
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Phase [ll: 2020-2026

Project No. | Year Description Estimated Cost

1 2020-26 1.25 Million Gallon Reservoir and 2000 GPM Pump $1,750,000.00
Station (Site and timing TBD)

2 2020-26 Continue steel waterline replacement program: 29,000’ $2.020,000.00
of 6"-12" (variable length)
Sub-Total $3,195,000.00
(+) 10% Engineering and Administration $319,500.00
(+) 10% Contingency $319,500.00

Total Phase lli: $3,834,000.00

Phase IV: 2026-2032

Project No. | Year Description Estimated Cost
1 2026-32 Continue steel waterline replacement program: 29,000’ $2,020,000.00
of 6°-12" {variable length)
Sub-Total $2,020,000.00
(+) 10% Engineering and Administration $202,000.00
(+) 10% Contingency $202,000.00
Total Phase IV: $2,424,000.00

Total of Phases |-IV: $9,884,000.00

Conditions of Estimates

1. Construction costs are based on an average of similar local municipal projects

completed between 2000-2012 and adjusted for 2012 cost using an ENR
Construction Cost Index of 9376 (October, 2012), Unless otherwise indicated,
estimates do not include the costs of land acquisition, right-of-way or easement
purchase, or costs associated with funding or financing. Service line replacement
and new hydrants are included on applicable new mains and sub-mains. New
pipeline costs are based on the use of ductile iron pipe with minimal asphalt removal
and restoration. While substantial effort has been performed to prepare accurate
estimates, the City is cautioned that additional factors such as: rock excavation,
specific design and construction criteria; inflation, and local work and economic
conditions can have a substantial impact on the actual construction costs. Caution
should be employed when using these estimates. Estimates are subject to a +20%
to -15% variation in accordance with criteria established by the American
Association of Cost Estimating Engineers.

. The 2012 Keizer Water Master Plan Update Capital Improvement Program has been
developed and planned to accommodate the projected population and water service
growth within the current (2012) city limits and urban growth boundary. Any future
expansion of the urban growth or water service boundaries will require a separate
analysis and capital improvement program for the intended expansion.
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Financial Planning

The proposed improvements outlined in the preceding sections of this study will require
substantial sums of money to implement. This portion of the study will provide information
on various funding sources and options the City can pursue to finance the improvements.

A complete revenue analysis is beyond the scope of this study. The City should employ the
services of a rate analyst to evaluate current operating costs, depreciation, and
improvement program to assist in establishing revised systems development charges or
water rates before the City begins extensive improvements.

Financing Capital Improvements

If the city requires funding there are several options that exist to adequately fund the
proposed capital improvements outlined in this study. These include the sale of General
Obligation, Bancroft, or Revenue Bonds; government loans or grants; use of system
development charges and system revenue. Each type will be addressed separately.

General Obligation (G.0.) Bonds

This form of debt is backed by the "full faith and credit" of the taxing entity and as the name
implies, is a general obligation of the entity. Generally, these types of bonds are obtained at
a slightly better interest rate than Revenue Bonds. Issuance of these types of bonds must
be approved by a simple majority of the registered voters within the City. Current Oregon
statute places a ceiling limitation of G.O. debt which is based on the size of the City as well
as the total valuation within the City.

Financing by General Obligation bonds is accomplished by the following procedure:

1. The City’s engineer prepares a detailed cost estimate to determine the total
funds required for construction.

2. An election is held within the City.

3.  When voter approval is granted, bonds are offered for sale and the money for
actual design and construction is obtained prior to preparation of final
engineering plans and the start of construction.

General Obligation Bonds are usually retired through ad valorem taxation and/or water use
revenues. Ad valorem taxation affects all property within the City that will ultimately benefit
by the water system, whether the property is presently developed or not. Taxes levied from
G.0. Bonds are outside the limits imposed by Measure Five. Construction costs are more
equally distributed among all property owners and the program does not impose a penalty
on existing residential or business development if they are not benefited. General
Obligation Bonds are typically issued for repayment within 20 - 40 years.
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Bancroft Act {(Improvement Bonds)

Under an Oregon law known as the Bancroft Act, cities and districts may assess a portion
of the cost of water lines against the property directly benefited. All property within the
assessment area is assessed on an equal basis, regardless of whether it is developed or
not. Many communities will assess and allow repayment on a deferred basis. Assessments
are applied as a property lien against benefited properties and must be repaid through non-
taxing revenues. Many times, cash payments are made by affected property owners and
the City issues bonds and levies assessments only on the unpaid balance. If the
Improvement Bond Option is taken, the City sells Bancroft Bonds to finance construction
costs and the property owner may repay the assessment in 20 semi-annual installments
with simple interest. This option is limited by the effect of Measure Five that limits
assessments to $70/81000 assessed value without voter approval. Given the limitations of
Improvement Bonds, this type of financing is generally not advantageous for improvements
of this type.

Revenue Bonds

This type of debt is backed by the revenues generated by proceeds from the system itself.
These bonds constitute a lien against earnings of the utility, which they are financing.
Bonds may be issued for varying periods of time and at interest rates depending upon the
bond market. Bonds are repaid by revenue (after operation and maintenance expenses)
derived from the City. The City protects the bond purchasers by agreeing to establish and
maintain water rates sufficient to pay the annual bond payment plus a 30 - 50% reserve.

Limited Tax Bond

Under current Oregon law, bonds may be issued and sold up to one-half of one percent of
Real Market Value (RMV) of the affected entity without election or vote. Taxes which are
levied to meet the debt service, however, are subject to the limits of Measure Five.

Government Loans or Grants

Several government agencies, both state and federal, are available for possible financing of
water system improvements:

1. Rural Economic & Community Development: The RECD provides financial
assistance for water supply and waste disposal facilities in rural areas and
towns up to 10,000 people. Borrowers must be unable to obtain needed funds
from other sources at reasonable rates and terms; have legal capability to
borrow and repay loans, pledge security for loans, and operate the facilities;
and be financially sound through taxing, assessments, revenues or other
forms of income to pay 0 & M costs an retire the debt. Maximum term on a
loan is 40 years and loan rates reflect the current market.

2, Oregon Community Development Block Grant Program (CDBG):
Preference to these grants is given to projects which primarily benefit low and
moderate income persons and projects needed to resolve violations of health
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standards. The maximum grant amount is $500,000 which can include costs
relative to right-of-way, engineering, construction, and grant administration.

3. Special Public Works Fund: This program provides loan and grant assistance
to eligible municipalities or districts for the construction of publicly owned
infrastructure needed to create or retain permanent jobs or improve the
community's ability to keep or attract business and industry. This type of
funding would most likely not be as attractive as others due to the minimum
interest rate of 6.5% and documented job creation requirement.

4. Drinking Water State Revolving Fund (DWSRF): The primary purpose of this
fund is to make loans to water systems for construction projects to improve
health and to meet safe drinking water standards. After State legislative
approval, the Oregon Economic Development Dept. (OEDD) will assume
administrative responsibility for this program in Oregon.

Also available for financing consideration are: Water Resources Department Water
Development Loan Fund and Economic Development Administration Public Works Grant.

Systems Development Charge (SDC)

Oregon law allows municipalities and service districts the ability to charge a reimbursement
system development charge, an improvement system development charge, or a
combination of the two. The methodology and implementation of SDC's in Oregon is
regulated by Oregon Revised Statues 223.297-314 which became effective on July 1,
1991. The reimbursement SDC's is developed to recover the costs of existing capital
improvements or improvements under construction. An improvement SDC's is designed to
recover the costs associated with planned capital improvements. Under current Oregon
law, local governments are allowed the ability to assess SDC's for the following types of
improvements:

1. Water supply, treatment, and distribution

2. Wastewater collection, transmission, treatment, and disposal.
3. Drainage and flood control

4. Transportation

5. Parks and Recreation

Guidelines for the calculation and implementation of SDC's must follow specific criteria
outlined in the Statute and administrative rules. The legislation requires the reimbursement

SDC's to be established by an ordinance or resolution setting forth the methodology used
to calculate the charge. This procedure must consider the cost of existing facilities, prior
contributions by existing users, the value of unused capacity, and other relevant factors.
The primary objective of the methodology must be that future system users contribute no
more than an equitable share of the capital costs of existing facilities.
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Additional provisions of the law require the deposit of SDC's revenues into dedicated
accounts; annual accounting of revenues and expenditures, creation of an administrative
appeals procedure to allow a citizen or other interested part the opportunity of challenging
an expenditure of SDC's revenues, and expenditure of reimbursement fees only on
improvements associated with the specific system that the fees were assessed.
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; MARI 63385 WELL 1a
Wasterberg Drilling, Inc. )

STATE OF OREGON )
WATER SUPPLY WELL REPORT 36728 S. Kropf Rd. WELL LD, # L 101805

(as required by ORS 537.765) Molalla, OR 97038

lastructics for completing this report sre on the last page of this form.

START CARD # 205918

(l) LAND OWNER Well Number Carihaven West#1 (9) LOCATION OF WELL (legal description)
Name City of Ketzer County Marion
Address 930 Chemawa Rd NE Tax Lot 200 Lot
City Kelzar _Siate OR Zip 97307 Township 7 s Rangz 3 w WM
Section 2 SE 14 NW 14
(2) TYPE OF WORK ] New Wel ]
[ Deepening [ Alteration (repair/recondition) [ Abandonment [J Comversion | 120 — ° ' ‘er_ _ — — (degrees or decimal)
long ___ ° " _ "or_____ _______. . (degreesordecimal)
(3) DRILL. METHOD
{ Rotary Air [] Rotary Mud ] Cable [] Auger [] Cable Mud Street Address of Well (or nearest address)
] Other 950 Brandon St, Kelzer
4) PROPOSED USE ( 10.) STA'I:IC WATER LEVEL
O Thermal [ Injection Olivestock DJOther R below land surfice, Date
Ariesian n/a Ib. inch
(5) BORE HOLE CONSTRUCTION - Spcil Consvcton @ Yes ONo prossure e Ib per square inch _ Dute
Depth of Completed Well 220 _____ (11) WATER BEARING ZONES
Explosives used: [] Yes I No Typ Type___ Amount Depth at which water was first found
BORE HOLE . SEAL From To Estimsted Flow Rate ~ SWL
Diameter  From To Msaterisl From To  Sacks or Poands 148 240 750 22
20 0 20 bentonite |0 5 28 sacks
16 20 100 cement 5 100|137 sacks
10 100 280 cement 254 1280 |11 sacks
E"“’E - ”"! "!'“d!! " M“"! ::v b4 Os @c Oo DOE (12) WELL LOG Ground Elevation
Backfill placed from 260 .10 254 fi.  Material cmnt 11sacks . Material . From . To swL
250 i 5.8, 0
Cravel pleced from w254 R Sizofgavel BB cses jnoll "l"" = - S ,;.,‘
4 . b =
(6) CASING/LINER clay & gravel brown _ 3 — =0T
Dismeter From To  Gauge Steel Plastic Weided Threaded | 7Evel with clay hrown 1 42 oL~
Casing: 10 +2 148 |.250 O @ _clay brown 42 & o Y g
o a 0O O Lemented gravel with clay A3 61 i oy (&)
O O =] a sand & ﬂ loosely emtd 61 76 -n. A=
o O 0O ] _Jravel with clay groy 76 78 do = G
Liner: none O O (| a clay grey 78 92 e 2= e
O O 0O =] Jravel with clay grey 92 26 03
) ) cemented grvi tight wiclay grey |98 148 z
Drive Shoe used [ Inside [ Outside [ None gV crse wisand brn & gry loose | 148 150 &5
Final location of shoc(s) 16~ @) 84° cut 254° ¢ crse sand wifine sand & grvi b [150 152
cementod gravel wiclay grey 152 174
(@ Seroens TypewWie  Macrial S8, | 2310 Completed 10:25-10
From — Te g:: R T";’;"' Cosing Liner | @ o voaded) Water Well Constractor Cerfification
140 144 010 10 ts O O I certify uhnt the work 1 performed on the construction, doepening, alleration, or
144 160 .030 10 ts O O abandonment of this well is in compliance with Oregon water supply well
170 = 100 10 = O O construction standards, Materials used and information reported above are true to
:g o560 L - 0 O the best of my knowledge and belief.
cont _|page 2 O 0O | wwcnNumbe Date
(8) WELL TESTS: Minimum testing time is 1 hour
DAeump [ Bailer O air [ Flowing Artesian Signed
Yield gal/min Drawdown Drill stem at Time {boaded) Water Well Constructor Certification
750 100 44 hours | wccept responsibility for the construction, deepening, alteration, or
ebandonment work performed on this well during the construction dates reported
T - above. All work performed during this time 1s in compliance with Oregon water
ly well construction standards. This repont is true to the best of my knowled
Temperature of water 56 Depth Arntesian Flow Found :;’gpbzl::‘f: on o s . ¢ S L2
Whas a water analysis done? [] Yes By whom
Did any siraia contain water not suilable for intended usc? [ Toolile | WWC Num| 11-15-10
O Salty [0 Muddy []Odor [1Colored [J] Other
Depth of strata; Signed

ORIGINAL - WATER RESOURCES DEPARTMENT FIRST COPY - CONSTRUCTOR SECOND COPY - CUSTOMER 0671672004



STATE OF OREGON
WATER SUPPLY WELL REPORT
(as required by ORS 537.765)

Molalla, OR

Instructions for completing this report are oa the last page of this form

WosttB5b DD, inc.
34728 S. Kropt Rd.

WELL 1b

WELL I.D. # L. 101905

START CARD # 205918

(1) LAND OWNER Well Number Carfhaven West ¢
Name CHy of Nakzer
Address 830 Chemawa Rd NE

City Kelizar

Stz OR Zip 97307
(2) TYPE OF WORK O New well
T Decpening ] Alteration (repair/recondition) [J Abandonment [J Conversion

{3) DRILL METHOD
[ Rotary Air (] Rotary Mud [J Cable [J Auger [ Cable Mud
[ Other

(4) PROPOSED USE
U Domestic  [] Commnmity [ industrial [ Irrigation
O Thermal [ Injection [JLivestock [ Cther

(5) BORE HOLE CONSTRUCTION Special Construction: [] Yes [J No
Depth of Completed Well ft

Explasives used: [] Yes [JNo Type ‘ Amount
BORE HOLE SEAL
Dismeter From To Material From To  Sacks or Pounds

How was seal placed:  Method Oa O Oc Ob Qe

[ Other
Backfill placed from f. to ft.  Material
Gravel placed from Ao A Sizeof gravel
(6) CASING/LINER
Diameter From To Gauge Steel Phustic Welded Threaded
Casing: O (] 0 0
o g o g
g o O )
O o0 ad a
Liner: O O O O
g 0O a O
Drive Shoe used [] Inside [[] Outside [] None
Final location of shoe(s)
{7) PERFORATIONS/SCREENS
0 Perforations Method
[ Screens Type Material
From To Slot Nember Dismeter Tele/pipe Casing Liner
Size sixe
cont___|[from 1 c a
190 220 100 10 ts g O
20 240 060 10 ts O 0O
240 250 .010 10 s o a
O 0o
{8) WELL TESTS: Minimum testing time is ] hour
[ Pump O Bailer O Air O Flowing Artesian
Yield gal/min Drawdown Drill stem at Time
Temperature of waler Depth Artesian Flow Found
Wes a water analysis done? [] Yes By whom
Did any strata contain waier not suilable for intended use? [ Too lintle

Oselty O Muddy [F0dor [ Colored [J Other
Depth of strata:

{9) LOCATION OF WELL (legal description)

County Marion
Tax Lot 200 Lot
Township 7 s Range 3 w WM
Seclion 2 SE 114 NW 1/4
lal ____° ' _"eor____ __ . ___ (degrees or decimal)
long ____° ' “or_____ _ _ . {degrees ordecimal)
Street Address of Well (or nenrest address)
950 Brandon St, Katrer
{10) STATIC WATER LEVEL
. ft below land surface Date

ft below land surface, Date
Antesian pressure Ib. per square inch  Date
{11) WATER BEARING ZONES
Depth at which water was first found

From To Estimated Flow Rate SWL
{(12) WELL LOG Ground Elevation
Material From To SWL

cont from page 1 -
cemented gravel with clay 182 207 . O
silt groy 207 208 o] = S
_aravel grey loose 208 215 < & &
gravel brm med sitty w/sand brn | 215 240 cm. | o T
slit tan 240 243 Ui Py ~
grvi tight comented 243 245 O3 T -
clay brn tsm red marbled 245 249 ;1 .
_gravel with clay 249 258 .7 | = - .
clay red brown stff 258 280 3 ot

Date Started 6-23-10 Compleied 10-25-10

{(anbonded) Water Well Constractor Certification

I certify that the work I performed on the construction, despening, altemtion, or
abandonment of this well is in compliance with Oregon water supply well
construction standards. Materials used and information reported above are tree to
the best of my knowledge and belief,

WWC Number Date

Signed

(boaded) Water Well Constructor Certifimtion

T accept responsibility for the construction, deepening, alteration, or
abandonment work performed on this well during the construction dates reported
above. All work performed during this lime is in compliance with Oregon water
supply well construction standards, This report is true o the best of my knowledge
and belief.

WWC Number 588 Date 11-15-10
Signed o 27 %

Cd

ORIGINAL — WATER RESOURCES DEPARTMENT

FIRST COPY — CONSTRUCTOR,

SECOND COPY — CUSTOMER 06/16/2004



Pump Data Sheet - Submersible 60 Hz

Company: 4B Engineering Customer:City of Keizer E
Name: Well #1-Carlhaven West WELL 1 PUMP
: {nstallation Year, 2010

Date: 11/1/2012

Pump: Search Criteria:
Size: 7THC (4 slage) Flow. — Head: —
Type: Submersible Speed: 3450 rpm Fluid:
Synch speed: 3600 rpm Dia: 4.875in 2
. ) Water Temperature: 88 °F
Curve: EG207TFPC2 Impeller: Density: 62.32 b/t Vapor pressure; 0.3391 psi a
Specific Speeds; Ns: 3655 Viscosity: 0.9946 cP Alm pressure; 14.7 psia
Nss: — NPSHa: —
Dimensions; Suclion: —
Discharge: — Motor:
Vertical Turbine; Bowl size: 7.131in Standard: NEMA Size: 75 hp
Max lateral: 0.38 in Enclosure: SUB Speed: 3600
Thrust K facior: 4.56 Ibffl Frame: "8™
Sizing criteria: Max Power on Design Curve
Pump Limits:
Temperalure: 120 °F Power. —
Pressure; 310psig Eye area; —
Sphere size: 0.83in
496in
— Data Point — 400 F—— - 90
Flow: 653 US gpm T~ o
Head: 296 fi T~ - L
\ P ~ =
Eff: 79.2% 250 4.51n P «'/ - 70
Power: 61.5 hp ] /> %\
NPSHr: 1791 — S 80 Z
—- Design Curve — 6 300 e ~ - 50 2
i ° \{\ &
Shutoff head: 402 fi o \ b
=

: - 40
Shutoff dP: 174 psi paa— \

Min flow: - 250 \ L a0
BEP: 79.4% @ 683 US gpm \
- 20

NOL power:
62.1 hp @ 732 US gpm 200 . 10
— Max Curve —
Max power: 100 200 300 400 500 600 700 800 go0 ©
65.3 hp @ 751 US gpm
‘:—' 25
i -____“_
w
o
=
0 100 200 300 400 500 600 700 800 900
o 50 e
= . -
L}
[ )
o
g o
o 100 200 300 400 500 600 700 800 900

Discharge Sizes-5",6". Curves are cerlified for water at 60°F only. Coneult factory for performance with any other fluid.

Performance Evaluation:

Flow Speed Head Efficiency Power NPSHr
Us gpm pm ft % hp f

817 3450 225 75.6 61.4 259
681 3450 286 79.4 61.9 18.9
545 3450 317 75.7 57.7 14.7
409 3450 341 67.3 523 121
272 3450 — — — —

PUMP-FLO 10.6.2.0 Selecled from catalog: Goulds Sub 60Hz Vers: 3 35



M Ane
ST OB

STATE OF OREGON
WATER SUPPLY WELL REPORT

{as requred hy QRS 537 755)
struc] o Int colipleting this repait are¢ on The (pad page of this form

WELL 2

(START GARD) # 12255% ;iﬁ“l

i1} OWNER: Wl Numbet 2.1 Man
e City of Keizer
Al 330 Chomawa Rd NE
Ch  Kelzer Skde OR Zlr 57303
{2) TYPE OF WORK:
X M Wl Detrpaning Altgration :-mmmem
{3) DRILL METHOD:
Reskisly Ad Fustary bud X[ Galth AUG ﬂ.&?llﬂ!]
CHhuw
: DEP]
{4) FROPOSED USE: SALEM,. OREGON
UAineain. Courevumdy ! bnerustrsd vigstion
Thennal Hgradon T Lroshck A Omer Muni
(5) BORE HOLE CONSTRUCTION:
Specnd Ol dem agpueal Yo K Ne Db of Completad Well 499 A.
Qb ar. Wl Yoo X Nooo Tyjae AROLIH
HOLE SEAL Amounl
Dipmeter From  Ta ateriml Ftom To 'ur.n aor pomrda
12in o 197 o
.Cement with -2 .
5% Bentonite | . 95' 38 Sacks Cem.
1wy w2r tand |dumsrs0 Wbt a g XcC o] E
CHrat
Biradds phnesi o 491 I ln 995 K Material Colorado Silica
Gawil plasanl Ao nin &t Sva of gravel
{6) CASINGILINER:
Cmeler Fom  To  Gauge Sieal  Plslc Welded Threaded
Cornawp Bin +§" |1 0 ., .250 :ll ,‘I 3 I
o L RECETAD
e Ty =
TR B LA |
Li=u #; o 50
i
1 atal ke d i 120" SiAE e o)
T, T
{7} PERFORATIONSISCREENS:
Frater i Dhzitwa)
I ficanear, Ty -S| ot Malenia 304 §.8
Shed Torlralpujty
Faan Tar . Maatiwr Onomnto ke Caniivg Linar
120' 1400 . 80, Bin PSS : t
1400 145 @ 5 Bin PS
145 160" | 100 B in PS
160 _ 175 Hlanh 6in PS
175 185 &0 B in PS
{8) WELL TESTS: Minimum lesting time is 1 hour
A Miang X Banbs A | _Flowmi Adtressn
Yirdd s by Mrprachinam Duitl 6beatn &l Tivin
70 GPM 0 Bailar
400 GP#M a9’ 8 hours

Fengrdatnie ot Wi 88 deg Depih Astosian Flows lousd

P OR | TR A H Yis By vamen

Uiz it %0adbs « il st ohitest 1020 s dodibn fir antondor] isia” Tim fitlls
=l & abhy Ok Crifreed X Qvwn Shallow

el Eoda 27’_35‘

(9) LOCATION DF WELL by tegal description:
Coumly

Marlon Lntinuda Lengilude
Towwhts 753 Mor S, Ramge W E o V¥ of YW,
Secllen 10 NE 14 NE 14

Totldl g200 Lo P Block 2 Subdmsion Hidden A
Strest Address of Wail ¢or nesqe=t widresn) 3888 Sth Ave N

(10) STATIC WATER LEVEL:
26 1. brekow landl sudace.

Arteoah pfisgult b pav square mch.
F““ WATER BEARING ZONES:

Calv 51812000
Oulo

Sand;brown, some gravel

Dupih 2 which wadr sars fis) touna 27
From i Tu I Entinwted Flow Ruir i S
. 2r ' 8BS } N/A °
, 8g" I 185 |, 400 GPM 3y
| | ]
| i :
{12) WELL LOG:
Edind mheulean
. Maievial ,Frem T SWL
Top Soil . 0. 4,
Clay; brown sand , 4 19,
;Cobbles; small and sand; brown 19 . 27,
Gravel; (arga loose 27 41
Gravel; med to large cemanted 4 55
Grave}; largs and cobbles 58 as
‘Gravel; large and sand;brown 865 72 .
Clay; brown end gravel; med 2,017 )
Qraved, large 7. B85, 1
Clay; blue sticky 85, 85 |
Clay; grey, sandy . 985 B8
‘Gravel and sand; black . BB 116
Clay; sandy grey . 118 119,
,Gravel snd sand; mad 119 128,
!Gravel cemanted with brown - 126 135
Graval; large to small and sand 135 | 144
1Gravel; lerge, coment; brown clay 141 162
I Sand; brown and fine to course 162 . 189 .
Gravel and sand; browm 18% . 175
Gravel; large and loose 175, 187,
Gravel, cemented, sandy slay; . 187 . .
browm ) o191,
. 181 195,

Dio staied 3/3/2000 Completad 573152000

{unbonded) Water Well Canstructor Certificadlon:

L canrhfty M Ihr voth | pesrarsiestt o the canstructon aitaiadion of i mimesmet
of this vl is 1 complemes with Oregon water Eupply wel comsncion riwnda e
Iteriale uawd and tiformaiios reporied abova s lrse to my besl imowledge aml

tatshinnd
Sislﬂ/'%\hzg__‘

{bandid) Watar Wak Constructor Certification:

! sccapd Tonpuindil iy lew lim copmlrsadien  calemsalken, madrs b v b
parinrmed nn tne wol dio ing tho sl rucinrn detes roportod ahove Al wirk
parioured dusing |his thea is » complancn vtk Oregon vanost supply sl
3 B ndards. hianmuluhwloﬁwhﬂslulnwhwmndgomugulmr?;

WAWC Numbe /4
Oma & 2 -202

[-
5

ORIGISAL - WATER RESOURCES DEPARTMENT

FIRST COPY - CONSTRUCTOR

SECOND COPY . CUSTOMER



Company: 4B Engineering
Name:
Date: 111/2012

Pump:
Size: 7CLC (3 slage)

Type: Submersible
Synch speed: 3600 rpm

Curve:

Specific Speeds:
Dimensions:

Vertical Turbine:

Pump Limits:

Temperature: 120 °F
Pressure: 415 psig
Sphere size: 0.43in

Pump Data

Cuslomer:City of Keizer

eet -

Well #2-Willamette Manor
Insiallation Year; 2000

Speed: 3450 pm

Dia; §.125in

Impeller:

Ns: 2422

Nss: —

Suction: —

Discharge: —

Bowl size: 7.13 in

Max lateral; 0.5in
Thrust K factor: 3.5 I/t

— Data Point —
351 US gpm
2651t
78.8%
29.6 hp
1351t

Flow:
Head:
Eff;
Pawer;
NPSHr:

- Dasign Curve -—
Shuioff head:; 364 ft
Shutoff dP: 157 psi
Min flow: —

BEP: 79.1% @ 365 US gpm
NOL power:
31.5 hp @ 479 US gpm
-~ Max Curve --

Max power:
34 hp @ 542 US gpm

ubmersible 60 Hz

WELL 2 PUMP
Search Criteria:
Flow: — Head: —
Fluid:
Water Temperalure: 68 °F

Density: 62.32 Ib/fi*
Viscosity: 0.9946 cP

MNPSHa: —

Motor:

Standard: NEMA
Enclosure; SUB

Vapor pressure: 0.3391 psia
Alm pressure: 14.7 psia

Size: 40 hp
Speed: 3600
Frame: "6™
Sizing criteria: Max Power on Design Curve

% - Efficiency

Power: —
Eye area: —
5.25in
R e u
- : - 80
2 - ' - 70
=< K
78: s 1 - 60
* 4.25in
]
- L 50
(1]
T \ 40
200
N
\ - 30
\ \ | 20
10
: 100 e
100 200 300 400 500 -0
r 25 e
[ ]
|
I .
7] .
o
< 5
100 200 300 400 500
2 4 e
s T 1 B[S — d_
5 o
a 100 200 300 400 500
US gpm

Discharge Slzes-5,6". Curves are certified for water at 60°F only. Consult fectory for performance with any other fluid.

Performance Evaluation:

Flow
US gpm

504
420
336
252
168

PUMP-FLC 10.6.2.0

Speed Head
pm fi
3450 161
3450 225
3450 272
3450 309
3450 330

Efficlency Power
% hp
64.8 MNs
77.2 30.9
78.5 29.1
75.6 26
63.2 22

Selecled from catalog: Goulds Sub 60Hz Vers: 3.35

NPSHr
fl

25

17.3
129
9.59
7.36



MAKI VH3IDS WELL 4a S
r o
STATE OF OREGON
WATER SUPPLY WELL REPORT WELL LD. # 1 _Te77é
{as required by ORS 537.765)
START CARD # 174092
Instructions for completing this report are on the Jasi page of this form.
(1) LAND OWNER Well Number KeiZer Station (9) LOCATION OF WELL (legal descriptian)
Name_ CHy of Keizer County Marion
Address 930 Chemawa Rd NE Tax Lot 800 Lot
City Kalzer Stats OR Zip 97303 Township 8 s Range 3 w WM
Section 36 SE 14 NW 14
(2) TYPE OF WORK Al New well ]
DD 0 D AL n ( . it ) D Ab 3 t DCUII"IrliOI'I Lat ° ' "or (dﬂslﬂﬂ'w)
Long ° ' "or (dogrees ar decimal)
DRI THOD
%w%%wm @ Cable [J Anger [] Cable Mud Stroct Address of Well (or nosrest sddross) on-Che
[] Other Radisni Drive NE
(4) PROPOSED USE (10) STATIC WATER LEVEL
[ Domestic (A Commenity [Indmtrial [ Imigation 483 fbclwbodsufice.  Da 191309
O Themal [ Injetion ClLivestock [ Other £ bolow land surfacs. Dats
(5) BORE HOLE CONSTRUCTION  Spocial Construction: [] Yar [ No | ArStin prassme L) I
DepthiliSimplEled Well 270 R (11) WATER BEARING ZONES
Explosives med: [] Ya [fiNe Type Amount Depth st which waler was first found 3"
BORE HOLE SEAL From To Estimsted Flow Rate  SWL
Diameter From To Material From To Sacks or Pouods 144 250 750+ 28,3
18~ 0 150  |Cement |150 |0 145 sacks
12" 150 70
léowwnlulpbeed: Method OA OB @A¢ Op QOE (12) WELL LOG -
Bacldill placed Fram L AL Material Material Frem To SWL
210 185 : 12 Lt Brown, sandy silt 0 a2
Gravel placed from Lo fi  Siz ol gavel 8x e FrT) = = "
(6) CASING/LINER Siity Gravel & cobbles 4“4 48
Diemeler From To Gauge Sieel Plastic Welded Threaded | S2nd & torge gravals 48 34
Casing: 12" + 180 |.375 B 0O O _Siny gravels, cobhiss & sand 54 80
O O O [m] Srey sandy sitl 88 108
2" 270 [2¢s [m2 @ D @A a Flne to med grey bisck sand 105 100
[ 239 |24 |02 @ O @ 0 stiff allt wi smafl
Lina: 8= 200 [18s |32 @A O A a —__gravels and organics 100 122
8" 155 J1s0  [.312 @ O ;| (m] :_:'lﬁln':.&ﬂ!lﬂ_lnﬂﬂ ::: 11::
o N N “ :nhhl..
Drive Shoe med [ fnside [ Outside (] Noos “Siky gravel, sand & cobbles | 138 182 23
Final Jocation of shoe(s) 27T Clean sand & gravie w/ g cobbiles [ 182 178 28.3
Bilthound grave), cobbles & sand| 173 201 20.3
mEERFORATIONSISCREENS Ea slot Claan sand w/ smaR gravel 201 23
Parforations Method Factory Slot Continued on page 2
- an a
A Screens Type Veire = Macial JO48S Dato Started A/BI0S Completed 10H&/DS
From To ::: Namber Diameter Te:llzipe Cumsing Liner (anboaded) Water Well Constractor C
208 238 080 o~ PS ] & . louﬁfylhuhnwmk_lqummu‘imlhemwﬁm,chepaina,ahemiomm
2% 200 060 Iy PS 0 abandsmment of this well i in complisece with Orcgon water supply well
18 150 .000 & Ps O comiroction standards. Materiak used and imformation reporied above are trus to
A8 . O O the best of my knowledge and beljef.
O 0O | wwcNumber 1820 Date 1072405
(8) WELL TESTS: Minimum testing tme is 1 hour . -
APmp [Jhaie O air O Flowing Anesimn Signed
Yielkd galimin ~ Drawdown Drill siem at Time (boaded) Water Well Constructor Certification
730 10r 189 20 Br I accept responsibility for the constroction, decpening, alteration, or
lbmdnmwmkpafmedonlhnwelldmmgtbemumdnnmmd
above, All work performed during this time is I compliance with Oregon water
T of water S4 F anl'-‘lowl-'omd ::;;;gcylwmfellmnmmmndarda This report i true to the best of my knowledge

Was 2 water analysia done? [J] Yea By whom 48 Englinesring

Did any straia contain water nol auitable for inlended nse? [ Too little
OJsslty [IMuddy [JOdor [J Colored [J Other
Depth of strata:

WWC Number 1523 Dale 10/24/05

Rttt Mite.

Signed

ORIGINAL - WATER RESOURCES DEPARTMENT

FIRST COPY — CONSTRLICTOR

sEconD cory - UG ENERDY

NOV 2 5 2005
WATER RESOURCES DERT

MAI Fis mmemom



MAKI

" STATE OF OREGON
WATER SUPPLY WELL REPORT
(a9 rexquired by ORS 537.765)

Instructions for completing this report are on ihe last page of this form.

vyYJos

WELL 4b

-

WELL LD. #L 107768

START CARD # 174002

(1) LAND OWNER Well Nomber Keizer Station
Nzme City of Keizer
Address 830 Chemawa Rd NE

City Kelzer State OR
(2) TYPE OF WORK 21 New well
[ Decpaning [ Altoration (ropairirecondition) [] Absmadonment [ Copversion

(3) DRILL METHOD
EWA': O Rotary Mod [ Cable [] Anger [J Cable Mud
Other

_Zip 97303

(4) PROPOSED USE
CJDomestic [A Commmnity [ kndostrisl [ Errigation
O Themal [J Injoction OLivestock [] Other

(5) BORE HOLE CONSTRUCTION  Special Constraction: [] Yar (] No
Depth of Completed Well 270 f

Expimsives med: [] Ya [f] No Type Amount

BORE HOLE SEAL
Dianeter From To Material From To Sacks or Pounds
16" 0 150 Cement 150 |0 145 sacks

12* 150 270

How was seal phiced:  Mothod OA O @c Op OE

O other
Backfill phacod from A A Material
Graveiplaoodfrom 270 A0 158 B  Swvofgavd 8x92
(6) CASING/LINER
Diameier From Te Gsauge Steel Plastic Welded Threaded
Coving: 12° [ %0 |vs @ DO @ o
O D O O
§” 270 (265 |32 A D @ a
8" 239|234 |02 @B 0O a
Liner: 8- 200 (188 |32 @B O @ a
8 J185  [180 M2 @ O @ a
Drive Shoc mad [] Inside [ Outride [] Nane
Final locatien of shoo(s) 2TZ
(7) PERFORATIONS/SCREENS
O Perforations Mothod Factory Slot
i Scrocns Typo V-wrire =~ Maical 30488
From To Sioi Number Diameter Teole/pipe Cring Liner
Slze sxe
285 239 080 [ P8 O 0O
z34 200 .00 o P8 O od
188 130 060 8 PS g 0O
o 0O
O -
(8) WELL TESTS: Minimum testing time i3 1 hour
& Pump ) O Ax [ Flowizg Artesian
Yield gal'min Drawdowa Drill stem nt Time
750 100° 189 28 Hr
Tempenatore of water 54 F Dopth Artesizn Flow Foand

Was a wiler analynis donc? [#] Yoo By whom 48 Enginesting

Did sny etrais crwdxin watar nol suitable for interded use? [ Too Little
O selty [OMuddy (JOdor [J Colared []Other
Depth of strata:

(9) LOCATION OF WELL (legal description)

County Marion

Tax Lol Lot

Township 8 s Range 3 w WM
Section 38 8E 14 NW 144
Lat ° ' “or (degrees or decimat)
Long ? ' "or (degroes or decimal)

Strocd Address of Well (or wearest addreas) Kotzer Station- Chamaws R &
Radlant Drive NE

(10) STATIC WATER LEVEL

28.3 fi. below Land surface, Date 10-13-08

0 1 bedow land mnface. Date

Artcaian prossmre b, porsquare inch  Date

(11) WATER BEARING ZONES

Depth st which water waa firsl found 34"
From To

Estimsied Flow Rate SWL

144 T80+

{12) WELL LOG

Mosterial

Continued from page 1

8it bound gravels, cobbles
Fine to med. sandbits of clay
Clean sand, gravel & cobbles
SHfT brown clay
_SIR bound gravels, cobblss
Claan sand & graval

bive

Gruy biue ciay
8ilt bound grevets, cobbles

To SWL

JERBERNR

Date Staried _8/8008

(onbonded) Water Well Coastrucior Certification

I certify that the work I pecformed on the comstroction, decpening, altaration, or
sbandoament of thris well & in complisnce with Oregon water supply well
comtruction siandards. Materials used and information reported above are true to
the best of my knowlodge snd belief.

WWC Nomber 1829

(bonded) Water Well Comstructor Certificativa

1 accopt respomeibrility far the comstruction, decpening, alteration, or
abandommend work performod on this well doring the construction dates reparted
sbove. All work performed during this time is in complizncs with Oregon water
supply well comstruction standards. This report is true to the best of my knowledge
and belief.

WWC Namber 1523 Date 1072403

Lt Sttt

Signed

ORIGINAL — WATER RESOURCES DEPARTMENT

FIRST COPY - CONSTRUCTOR

SECOND COPY - CUSTOMER 06162004



[ City of Keizer | WELL 4 PUMP

o Pump size & type : DBEHL
FLOWSEM Based on curve no. : EC-2383
e’ Number of slages HE
Cuslomer : 4B Engineering Capacily : 700.0 USgpm
ttemnumber|  Keizer Station-Well #4 |} Head 1 270.00R
Service : Specific gravity : 0.999
Flowserve reference : Defaull 0.1 Pump speed : 3550 rpm
Date : Novemnber 5, 2012 Tesl lolerance . Hydraulic Instifule Level A
CURYES ARE APPROXIMATE, HJ_MPISGI_MTMT?EI;FDRM SET OF CONDITIONS. CAPACITY, HEAD. AND EFFICIENCY
Bowl performancs shown below is iad for igls, vi ity mnd uction,
80
o 60 X
= T—
| [ Bowt power |
o 40
2
o
a.
20
0
600
\ .14 In  Maximum |
\s. MCSF
500 ~— ] 100
\ 5.77 in Ra|ed7\
5.69 In Mlnlmum_] \
400 N ™ = \ 80
& %\\ [Bowl efficiency |
1
T 300 / \\ 60
] -~
I / %= g
N 3
i .
NPSHr
N i
200 7 40 L 40
100 ] 20 L 20
,_..—-—l’-}
&
]
e
X
[Ty
0 €,
0 200 400 600 800 1000 1200 1400
Capacity - USgpm
Baowl head of 27,9 L comespands with 270.0 fl head &l discharge Range sdjusied for slevation end friction losmas,

Copyright © 2009 Flowserve. All rights reserved. FlowSelex v2.2



WELL 4 PUMP

Copyright © 2009 Flowserve, All rights reserved

[ City of Keizer |
Customer : 48 Engineenng = Pump size & lype * DBEHL
tem el K oiz0r Sta.-Well #4 | FLOWSERVE BaadonSEicia. 020
Flowsarve Reference Defsult 0.1
Date : November 5, 2012 Capadty : 700.0 USgpm Specific gravity : 0.999
Head : 27000 R Pump speed : 3550 rpm
mﬁmmmsmmminwm,wm.m.mmm T T T T -
500 100
"~
450 \. 90
—
P~ hAALl
400 ™~ . ~ = — ] 80
3so0 ~_ \-.\ < Tacet efiictoncy 70
P~ P~ ~
300 i 54\ = 60
“--.\ e "-.._\ ]
T 250 .\“'--._ z == o s 7] s0 2
o ~—] B
e T 7 ~ S 5 w
\
[ —— \
350 Z B \\j ~ \ AN \ Yo 30
~~_ - ot '\ Gass ol !
100 r ""-\ \ ~ 2968 (50.0 Ha) | 40 - 20
/ "~ [z56s asa w1
i
50 o uu"!,ms G 20 a4 10
0 100 200 300 400 500 600 700 800 200 1000 1100
Capacity - USgpm
FlowSelex v22



WELL 5a

WELL REPORT —
4 "‘: ') Nﬁ [V ARV V] o4
ARTe é’ﬂé .
" 61 ALEM, OREGON
) 5] ATION OF WELL:
< L A ” = ) Coumty - M Driller’s well number ..
: (At vtdon /X /7 ¢ % uSection A T 7 R WM
iy Ly Aoy - Siste{Dtg TexLot# e Bl Subdivision
(2) TYPE OF WORK (check): wrﬂ;l e
New Well Deepening [ Reconditioning 1 Abandoen O

If sbandonment, describe material 2nd procediwe in Hem 12.

(8) TYPE OF WELL:| (4) PROPOSED USE (check):
Rotary Alr O  Driven a Damestic 0O Industrisl 0O Mupicipal
Rota—zMud T __Dug O | irigatin O TestWell O Other a
Bared . a ‘Thermal: - Withdrawal 0O Reinjection 0O
(5) CASING INSTALLED:  Steel g Plasic O
0 Welded @
j%'Dmm.t’mTLItho! P ft. Gauge ...e=TT800 .
oo " DAL PO ererserreneen L% Y R T
\ INER INSTALLED:
......... *Diam. from ....cooseeee fo 10 snirienreen. b, GOUER Liiiieriemsroianrere et
(8) PERFORATIONS: Perforated? O Yes B4NG -
Typs of perforator used . N
Sizn of perfarations in by n ]
........... - parfaratioma from ......ensero-- fi t0 ~~Tt
perfarations FFOm ........veemrrs £E. 80 envarneeasen NS
eerereprmesnsees _perforations From ......ce.eeees B t0rsrerranrens fr 1
(7) SCREENS: W, installed? ®Tam [ No
Manufacturer’s Nams ... AR 2 B .
Tome . A = bl T (20 LA o1 N0 L.
Diam. D ... Swifim. L. Setbron L2t to LEK . 8
Diam. . LA . SiotSive oHI... Set from A FK ... thto #L DD 1.

Drawdown is amount water lavel is lowered
bekow static lavel

» rr¥es D No I yos, by whom? ,

- pump test made?
. 00
" - 3
Airtest galhmin. with drill stem at . hrs,
Bailer test gelfmin. with ft. drawdown after ____ hra

(8 CONSTRUCTION: |
Well gaaled from land surface to .........o. o555 oo it
Diametzr of well bars ta bottam af seal /é
Diameter of well bare below geal /1::_ in.

Nummber of sacks of cement used Ip well seal. ...... 4. &
How waa cement grout placed? ...

.....

(11) WATER LEVEL: Completed well

Depth at which water was first found gl A B

|, Staticlevel ft. below land surfacs. Date [-JJ-::F
Artesian pressure The. per square inch, Date ’
(12) WELLLOG:  Diameter of well blow casing .o 225 e
Depthdrilled _ o2w7 L fi. Depth of completed well o& /&) ft.

Formation; Desefibe color, texture, grain sim and structure of materials; and ahow
thicimees and nature of each stratum and aquifer penetrated, with at least one entry
far each chiange of farmation. Report each change in position of Static Water Lavel
nm_ilndimteprin:ijnl water-bearing strata.

MATERIAL

gl

Y, BWL

oL

Waksterted /O ~/lo 18 &2 completed [~ 23 19 &2

Date well drilling machine moved off of well /24 19 J’Q.
Drilling Machine Operator’s Certification:
This well was constructed under my direct supervision. Materials used

P Sty Do R Ay v 21
rilling Cperator) 5/ 5 .

Drilling Machine Operator’s License No. ..
Wlater Well Contractor’s Certification:

ST P TTPRPRTPPIN b4

DS . Thie wal waa rillod undar my jeiadicton and thia reportis true o
the best of my knowle%f belief.

Was pump installed? .._....M........-Type ........... HP..verenr Depth .......... ft. N EOLA WELL DRILLING

Was u drive shos used? es [OONo Plugs ..........., Slze: loeatlon ......ovnus ft. S o BB L AL AN N, T T M pe et

Did any strata contain unusable water? O Yes [] No . | Address.......ffu...cu. SM'. OR B304 e

Type of Water? depth of stiste ;, ﬁ,‘ ! £

Mathod of sealing strata off [Signed] njLLYRAA. . ... e S .

Wes well grovel packed? [1Yes B0 Size of gravel: . o.ooooceveovsemees Contractor’s License No. é/? ..... Date.. R 1980

Gravel placed from .......coeemcoemmines B 40 aricrisneenseneee e - ft,

NOTICE TO WATER WELL CONTRACTOR

Thw ariginal and first copy of this repart
are to ba filed with the

WATER RESOURCES DEPARTMENT,
BALEM, OEEGON 97310
within 50 days fram the dats of well campletion.
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© 1993 Ingersoll~Dresser Pump Company
Printed in U.5.A.
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500 GPM @ 270' TDH
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WeltiSd§ Vg, inc.

STATE OF OREGON
WATER SUPPLY WELL REPORT 36728 S. Kropf Rd.
(as required by ORS 537.765) Molalla, OR 97038

Instroctions for completing thls report are on the last page of this form.

WELL 6a

WELL LD, # L 101904

START CARD # 201581

(1) LAND OWNER Well Number Carlhaven East #6 (9) LOCATION OF WELL (legnl description)
Name Clty of Katrer County Marion
Address 930 Chemawa Rd NE Tax Lot 4500 Lot
City Kelzer State OR Zip 87307 Township 7 s Range 3 w WM
Section 2 sW 1/4 NE 174
(2) TYPE OF WORK ) New well .
[ Decpening [ Alteration (repair/recondition) [ Abandonment [J Conversion | Lat . ° " _Ter_ ___ a — (degrees or decimal)
RILL Long ____ " __ ' Feor__ _ __ _ __ — —_ (degrees or decimal)
Kalzwy, OR
(4) PROPOSED USE (lﬂl} S'.I:ATIC WATER LEVEL
(0 Domestic /] Commmnity [ Industrial [ Irvigation 31" A below land surface. Date 0802110
O Thermai [ Injection [J Livestock [ Other fL. below land surface. Dete
(5) BORE HOLE CONSTRUCTION  Special Construction: {f] Yo [JNo | A7iCSen pressure Ib. per squarc inch Dt
Explosives used: [] Yes [Z1No Type Amound Deth at which was First found 13"
BORE HOLE SEAL To Estimated Flow Rate  SWL
Diameter From — To Materisl From Toe SsclsorPoands |A1] sand & gravel layers Vartes
f: go : Bentonite : :ﬁ ﬁ:ﬂl below static water| level.
B Cemant sacks
12" %6 300 :
léawuuﬂlphced: Mlt:” Oa O @ic Qo O (12) WELL LOG G Elevats
Buackfill placed from 280 Rto 300 f  Material Camant Grout Material 0 From 2 To SWL
163 b 2 Gravel Roadbed
Gravel piaced from fLic280 R Sizeofgmvel /12 & 6/ ca8 Soll B o 5
(6) CASING/LINER Siit Brown Tan_ 3 5
Diaweter From To  Guage Steel Plastic Welded Thresded 5iit Sandy ] B
Casing: 12° *2 173 |.250 A O @A (m] Clay Brown & Gray Marbled a 12
O a [} O _Clay with Gravel Brown 12 13
& O ] O Gravel with Sand Med Coarse 13 56
O O g ] LClay with Grave! Brown 56 60
Liner: Nona ] ] ] a ‘Gravel & Sand Med Cosrse 60 7
O O O O _ Brown & Grey
) > : ClayGroy  In 80
Drive Shoe used [J Inside [J Outside [] Nome Sand & Biack Medium Fine |80 89
Final location of shoe(s) 283° Cut Off _ wilsyers of Grey Clay
Sand Grey Medhum some Gravel |89 ')
{7) PERFORATIONS/SCREENS & Clay
0] Peforations Method V-Wire : Gravel & Sand Medium Coarse |91 131
W screens e Mol $3 Date Started 05/2010 Completzd 08/08/10
From o St Number Dinmeier Telolbipe Casing Liner | eabonded) Water Well Coustractor CertiBeation
160° 252 060 O o 1 centify that the work | performed on the construction, deepening, allerstion, or
257 P .MO O O nha.mlonmml of this well is in compliance with Oregon water supply well
o) im OF | plafe w/bail |hook O O construction standards. Muaws.madarllmfommuonreponedabovcuemlem
a2 2B0' skainlless 0 0 the best of my knowledge and belief.
steel. O O | wwcNumber Date .
(8) WELL TESTS: Minimom testing time is 1 hoor _ FJ5 %5 I
A Pump [ Bailes Oar [ Flowing Artesian Signed
Yield gal/mim Drawdown Drill stem at Time (bonded) Water Well Coastructor Certification
300 111 24 hr I accept responsibility for the construction, deepening, alteration, or
abandonmend work performed on this well during the construction dates reporied
above. All work pu'famed during this_time is m compliance with Oregon water
Tem of 56 Aricsian Flow Found as;:ng]:;“ consiruciion standands. This report is true to the best of my knowledge

Was a water amalysis done? 7] Yo By whom 4-B Engineering
Did any strata contain water not suitable for nlended wse?

O salty OOMuddy [J0Odor [J Colored [ Other
Depih of strats;

O Too little

Signed 4 27 ) ’

ORIGINAL - WATER RESOURCES DEPARTMENT

FIRST COPY - CONSTRUCTOR

SECOND COPY —~ CUSTOMER 06/16/2004



S MARI 63186 WELL 6b

36728 S. Kropf Rd., Molalla, OR 97038 * Phone: (503) 829-2526 FAX {503} 829-7514

WELL ID# OWNER/BUSINESS NAME MAILING ADDRESS CITY/STATERZIP
L101904 City of Keizer 930 Chemawa Rd NE Keizer, OR 97307
WELL ADDRESS COUNTY | TOWNSHIP | RANGE |SECTION! /4 | 14 | TAXLOT
1150 Brandon St, Keizer, OR MARION 78 Iw 2 SW | NE 4500
[(12) WELL 1LOG INFO. CONTINUED FROM PREVIOUS PAGE:
MATERIAL FROM TO SWL
Clay Brown 1371 132
Cemented Sand & Gravel Dirty 132' 139'
Cemented Sand & Gravel Grey Brown 139 163’
Sand & Gravel Grey Brown Cemented 163 182'
Silt & Gravel Brown 182' 183'
Sand & Gravel Grey Brown Cemented 183’ 189'
Silt Brown 189' 192'
Sand & Gravel Brown Cemented 192' 196'
Sand & Gravel Cemented 196' 211"
Silt Brown Sandy & Small Gravel 211 213
Gravel Brown Cemented 21y 218'
Silt Brown Sandy & Gravel 218 219’
Gravel Brown Cemented 219 223
Sand & Gravel Brown Cemented 223 228
Silt Gray Green 228' 234' B
Gravel Grey & Silt 234 237
Sand & Gravel Grey Cemented 237’ 245' {
Silt Grey 245" 247
Sand & Gravel Grey Semi Loose 247 252
Clay Grey 252' 259'
Sand Grey Black w/Gravel & Clay 259" 264'
Sand Grey Black Med/Fine Packed & 264' 27%
Loosely Cemented
Clay Brown Stiff 275' 281"
Clay Brown/Red 291 297
Clay Tan Grey Sticky 297 300'
1
Adb 28 sy

PAGE 2



Pump Data Sheet - Submersible 60 Hz

Company: 4B Engineering Cuslomer-City of Keizer WELL 6 PUMP
Name: Well #6-Carlhaven East
’ Installation Year: 2010
Date: 11/1/2012
Pump: Search Criteria:
Size: 6CHC (7 slage) Flow: - Head: —
Type: Submersible Speed: 3450 rpm Fiuid:
Synch speed: 3600 rpm Dia: 4.0625 in :
) Waler Temperature: 68 °F
Curve: E6206CCPC2 Impeder: Density: 62.32 Ib/f* Vapor pressure: 0.3391 psia
Specific Speeds: Ns: 2340 Viscosity: 0.9946 cP Atm pressure: 14.7 psia
Nss: — NPSHa: —
Dimensions: Suction; 4in
Discharge: 3 in Motor:
Vertical Turbine; Bowl size; 5.88in Slandard: NEMA Size: 40 hp
Max lateral; 0.25 in Enclosure: SUB Speed: 3600
Thrust K factor: 2.1 Ihffl Frame: "6"™
Sizing criteria: Max Power on Design Curve
Pump Limits:
Temperaiure: 120 °F Power. —
Pressure: 420 psig Eye area: —
Sphere size: 0.22 in
422in
— Data Point — 4.0625 In - 90
Flow: 300 US gpm 80
Head: 35511
3811 ~-
Eff: 74% 500 —— B SNGES 70
Pover: 36.3 hp sl
NPSHr: 19.7 1 A 5 -60 2
= . g
— Design Curve — - S -850 g
Shutoff head: 548 ft 2 400 &
I 40
Shutoff dP: 237 psi / . .
=
Min flow: - + 30
BEP: 78.1% @ 230 US gpm .
NOL power: : 20
36.8 hp @ 330 US gpm 300 < . 10
- Max Curve —
Max power, 50 100 150 200 250 300 a0 0
41 hp @ 350 US gpm ) —
£ 20
- -
5 10
o
=
0 50 100 1850 200 250 300 350
i il o
a e e b A
= 25 e s =
. ottt
s o
o 50 100 150 200 250 300 350
US gpm

Discharge Slzes-3",4". Curves are certified for water at 60°F cnly. Consuli factory for performance with any other fluid.

Performance Evaluation:

Flow Speed Head Efficiency Power NPSHr
US gpm mem fl hp ft

n7 3450 327 713 3566 213
264 3450 410 777 351 16.5
211 3450 477 78 325 133
158 3450 522 741 28.1 124
106 3450 539 61.7 233 12

PUMP-FLO 10.6.2.0 Selected from catalog: Goulds Sub 60Hz Vers: 3.35



NLUEKIVED

WATER WELL REPORT JAN12 1981 . e,
STATE OF OREGON WATER RESOURCES DE 167 \ mm
SALEM‘ OREGON /6 73(—} r e eemsabeddeitaiie bibsid biibds b s sabLe
(1) OWNER: (10} DOCA ON OF
.Name _Keizer Water District Comty Maridn Dnner'swwnmwie'ssner 1
-pddress 641 Chemawa Rd, N.E. NW  uSW ¥ Section 1 778 R 3IW WM.
@ E OF WORK (check): Address at well location: ENd  Of Wiessner Dr.
New Well (L Deepening [ Reamditioning O Abandon O
I sbandonment, describe material and procedure in Item 12, (11) WATER LEVEL: Compl:ted well.
which first found
@) TYPE OF WELL:| (4) PROPOSED USE (check): | gy SO0 P———
ieEAORIS (0 | Domme O llmoat O Mk g Artesisn pressure Ihe. per square inch. Date
Cable H Bared O | Thermal: Withdmwal O Reinjecttn O (12) WEIL%;);} Diameter of well below casing ... 6255 -
] Depth drilled R.Mufcmnplohdweﬂ it
O (8) CASING INSTALLED: Bl E m l& : ey roin gl and . P pr—

Q'Diam. from .Q ......... ft. to .30 ft. Qauge

thickness and netore of each stratum and aquifer penetrated, withatlenstmanny

How was cement grout placed? ... Pumped fI‘Om bO't'tOIﬁ

. ceenret for each change of formation. Report each change in position of Static Water Level
0. *Diam. from ¥ 3. i to . 225 8. Cauge ...t 3Z3........ | andindcate principal waterbearing strata.
LINER INSTALLED: MATERIAL Prom To BWL
rvessmssers” DIGIL FIOIT . vveceeenaeas 4D ez B, Gange oo So0il med brn -] © 2
RFO . Sandy loam brn 2| 4
&w L2 P O Yes Mo {lay med brn 4] 40
T i by - Clay sandy brn 4o [45
ecloratiams from e = | Sand silty brn s 149
............................. ass. - Gravel (;emented med bI‘n L|'9 83
................................................ perforations fom ft.to - rev 83 115
eieterisssersanaraaererenere perforations From ... L9 T ft. wﬂ_ﬁﬁ] ! N I v i 115 125
(7) SCREENS: Well serecn instollod? Yo [ No _Clay grey sandy 425 | 132
Manufacturex’sName . JOhnSOl’l .32 151 .
e 5, 0ap Stainless . uModele Lo Conglom course brn g1 [170
 Disw. o e 100, Setrom ATt B0 1 v, small gravell
Dinm, B, Siotize k00, Settrom 205 ftto R D “cemented brn 70 [179
Druwdown {8 amount water level is lowered
WELL TESTS: g:]:a,vgl lg;:gg, §a,nd brn 179 188 o
¢ balow static level ) Gravel med uniform brn B8 [ 200
Was o pump test made? % Yes [ No If yes by whomroChnielder .. | "nygyel large , s8and brn [200 | 233
viela: 1500  gal/min with 71 ft drawdownafier 48 nrs, med . 233 | 237
i . . * | "Conglom course grey 237 | 245
‘Tt gal/min. with drill stem at ft. hs. | Gravel large sand brn 245 | 259
ar test gal.fmin, with 4. drawdown after hrs,
" Artesian flow £.pam.
"Temperature of water Depth artesian flow encountered ............ ft. Waork started 9-213 1880 Camgl !12 -12 19 80
® CONSTRUCTION:  Specalstandards: Yesl No ¥ Data well drilling machine movedoff ofwell 12-12-80
Well seal—Materialused ... = CMENTE. TTh i Drilling Machine Operator’s Certification:
‘Well sealed from land surfece to .. 30 rrvvrasransserenensernnrarsinaresnensesannrse Kb 'Ih]_gwe]_l wagmmmamymmdm Matarials used
Dmmetcrnfwellbm'etohoﬂ:omofml 36 RO i reported above knwledgeandl:ehef
Dismeter of well bare below seal . Ingnedl,« 2t .Date 12213080
Numberofmd:sdmntuudinwe]laeal .- 8“’

Drilling Machine Operator’s Iacense No ..........................................

~up. to. ground surface.

...........................................................................................

Waspump instulled? A

Wan a drive shos ussd? 10 Yes TN Plugs ....coov.vo Size: location ............ ft.
" Did any strata contain unussble water? O Yes D No
Typeof Water? H1 IrOn depth of gtratn 190'-205"

Water Well Contractor’s Certification:
This well was drilled under my jurisdiction and this repart is true to
the best of my knowl and behef
Neme .Stadell Pump & Construction
. rPem(m,fumormrporahon) (Typacwlnﬂ

Ogﬁ? ‘5'31 .

Method of sealing strataoff __B1lank Casing
Wes well gravel packed? [ Yes BiNo Sizeof gravel: ..o.cocenienunens Contractor’s License No. 519 Datelzig ...................... 1980
Gravel placed from ...cc.ocovnnevesiessnrs B B0 iiicisisiissinsnnn [l
NOTICE TO WATER WELL CONTRACTOR WATER RESQURCES DEPARTMENT, SP*12658-850
Tiwe ariginal and first copy of thia report SALEM, OREGON 97310 -
are to by fled with the within 30 daya from the date of well completion. — L
— _ === et S I MM_ 3 2 -

A,




WELL 7 PUMP

Pump size & type

Based on curve no.

: 12ZENL
: EC-1389

Copyrighl ® 2009 Flowsarve. All rights reserved.

Number of stages + 7 B.83" Impeller Diameter
Customer : 4B Engineering Capacity : 1500 Gallons per Minunte
Itern number ‘Wlessner—Well #7 Head ! 275' TDH
Service : Specific gravity : 1.000
Flowserve reference + Default 0.1 Pump speed 1 1770 rpm
Dale : November 1, 2012 Tesl lolerance : Hydraulic Institute Level A
EMSN;.E- -A-P;_RFD;G;IA_I'E-I?;I; E_MW-ED-;R.;E SET DF COMDITIONS; CAPACITY, HEAD, AHD EFFICIENCY
Bowl performancs shown balow is comeciad for materdats, viscosity and consirucion
150
\
o
£ 100 Bowl power |
1
[
g
3
a 50
¢
700
=)
100
I / \
= . =
300 4———{ 400 in Minimum |4 : ‘ 60
S SN 9
— 2
[*)
Vi T — [esr ] E
200 nN 20 [ 40 W
A
100 - 10 - 20
-
[]
0 0
] 500 1000 1500 2000 2500 3000
Capacity - USgpm
Bew! head of 239,56 N camesponds wilh 231.0 f head &t discharge langs adjusisd for slevation and ficlon koasss.
FlowSelex v2.2



LY

STATE OF OREGON

WATER SUPPLY WELL REPORT
(as required by ORS 537.765 & OAR 680-205-0210)

~MAREF59708 WELL 8a

WELL LABEL#L | 82750 |
STARTCARD # | 181254 |

(1Y LAND OWNER Owner Well LD. DeltaWell#8 | () LOCATION OF WELL (legal description)
First Name Last Nama County MARION Twp 600 S N/S Range 300 W EAWWM
Company City of Keizer Sec 26 NE 1/4 of the SW 1/4 Texlot 4000
Aadress 930 Chemewa Rd Tax Map Number Lot
City Keizer state QR Iip 97307 lLet 45 "1 ' 3000 or 45.0175 DMSorDD
(2) TYPEOF WORK  [X|NewWell [ |Deepening [ | Conversion long -123 " 1 '1600("or -123.02111111 DMS or DD
D Aheration {repair/reconditlon) DAbandonment (¥ Sweetaddressofwell (™ Nesrest address
3) DRILL METHOD 939 Detta Drive NE. Keizer. OR
Rotary Air [ JRotaryMud [ ]Cable [ |Auger [ ]Cabie Mud
10
.Reverse Rotary I:I Other ( ) STATIC WATER LEVEL Date SWli{ps) + SWLir)
Exting Well / Pred
(4) PROPOSED USE [ ] Domestic [ Jirrigation [5¢]Community Fomalaed Wel~ Sepeng TR s
[[]tndustrialf Commericlal || Livestock [ | Dewatering Flowing Artestan?| | .
[ JThermal [ Jinjection [ ] Other
— (WATER BEARING ZONES Depth water was first 70.
{5) BORE HOLE CONSTRUCTION Spectal Standard [X}Attach copy]  SWL Date From To ™™t Flow +
Depth of Completed Weil 328. ft. 12-16-2005 10, 150. 1,000. 129
BORE HOLE SEAL sacks/ 04-24-2006 158, 323, 1,000. | | 729
Dia From To Materlal From To Amt Ibs
16. 0 165, | [Cement 0 60. 20. IS
12, 165. 328. | |Bentonita Chips 60. 708 57. IS
{Cement 708 | 165 [ 227. [§ ||rm—————
[ | | _Is (1) WELLLOG Ground Elevation
How was sesi placed: ~ Method [ |A Dn [X]c |:]0 [l 3 Materlal { From To
[_other asphalt / top sofl il . 0 3.
Backfill placed from _167.7 filo 170. R Material sugarsand brown clay 3. 12
Fiterpack fom 328, ftio 189, ft Materlal pesgravel Size pes gravel ||Browntan clay sticky soma sitt 12. 55.
Explosives used'm Type— Amount brown satydy <loy 55, 10.
*P i brown sands 10. 72.
(8) CASINGr'LlN%! small gravels w/ some sand 72 BO.
asing Liner ] From To  Gauge Su Pisic Wid Thrd ||gravel, gable sands, some cemantation 80. 100.
OlNe ] 13 165. | 375 | (&) (] [X] sand / gravels - medium to lama 100. 17
O C 10. 1685 | 1785 | 365 | Ke) x| brown gravets, rusty, coursa (o medlum sand 117, 150,
o) [0 | [ 7935 | 2085 [ 365 | Ke) (] [X] ey elay 150. 155,
Uy ey [30. ] L1 2685 | 2785 | 385 L&) CJ [X small gravels w/ clay - some cementation 155. 159,
0 (s) e, 3185 | 3265 | 365 | £&) (3 IX] aravah and sond - brown 158, 164.
black gravels & sand - medium/coursa w/ black 164.
Shoe [ |Inside [X]Outside [ Other  Location of shoe(s) 155.5 |send ayers 193,
Temp casing.veS Dia 16 From D To 155.5 m%\ﬁfsﬂnd - 2-3" w/ some cementation 193, 194,
| gravels w/ clay binder 194. 222
b)) PERFOMH?&?:EI&IEEE:Ew {erger gravels; brown course sands w/ some 222.
cementation 256.
Screans Type Wire Wrap Material 304 S5 brown clayw/ some gravel 256, 262.
Pert/ Casing Screen Semisiot  Siot  Pof  Tele/ | pate Started
Scree /liner  Dia From To width lengt slots  pipe ° 12-05-2005 Completed 04-26-2006
3 h c*n 1| (unbonded)Water Well Canstructor Certification
IScreerjLiner | 10, 1785 | 1935 15 10. | certity that the work | performed on the construction, deegening, alteration, o
Screen; Liner 10 2085 | 24B5 125 10. abandonment of this well Is In compllance with Oregon water supply well
Screen| Liner 10, 248.5 268.5 09 10. construction standards. Materials used and Information reported above are true
Screer|Limer | 10. | 2785 | 3185 15 10, || to the best of my knowledge and belief, ,_ ) (,
(8) WELL TESTS: Minimum testing time is 1 hour License Number _ 1530 / Dﬂ}f K=2 S -C
O Alr O Flowing Artesian Password : (if filing ically) /

Pump Bailer
® O
Yield gat/min

Hil stam/Pump depth Duration {br)

Signed

{bonded) Water Well Constructor Cartification
i accept responsibility for the construction, deepening, alteration, or

1,000. BA.1 169 2.
Temperatre 56 ‘F Lab anaiysis DYes By
Water quality concemns? [ _]Yes (describe below)
From Io Dascription Amourlj: Unl
FIJ-'\Y FAL
WATER-BO:

0 £
THIS REPORT MUST BE SUBMITTED TO THE WATER RESOURCES DEPARTMENT WITHIN 30 DAYS OF COMPLETION OF WORK

donment work performed on this well during the construction dates
sbove. All work pefformed during this time is in compliance with
n water supply well construction standards. This report is true to the bast

Dates"lc'- Ot

Form Verslon: 0.85



MARI 59708 WELL 8b

WATER SUPPLY WELL REPORT - WELLLD.#L 82750
continuation page

STARTCARD # 181254

(5) BORE HOLE CONSTRUCTION

(10) STATIC WATER LEVEL
BORE HOLE SEAL
Dia  From  To paeria T 5:;:‘_’ Water Bearing Zones
SWI, Date From To EstFlow SWl{ps) + SWL{R)
|
—
FILTER PACK O
From To Material Size
(T1) WELLLOG
(6) CASING/LINER
Materlal From To
Casingliner Dia + Ffrom To Gauge St Pistc Wid Thed \grovels w/ brown clay 256. 270.
OO O] — hrown sand (med) w/ small gravels 270. 276.
ole oNeln |qravels {large - 4-67) & sends w/ some cementalion 276. 284.
ole = |smatter gravels w/ course to medium sand 284, 318,
O O 8 - ravels & medlum sand w/ some clay 315. 323
- brown clay, sandy 323. 328.
() () Q) CJ L]
L] @] u |
(@) n . i
Y (J ] |
oo o =
(7) PERFORATIONS/SCREENS .
Perf/ Casing Screen Scm/siot  Slot fof Tela/

Scree /liner  Dia Fom  To width _lengt siots _pl

h wlva

(8) WELL TESTS: Minimum testing time is 1 hour

. .
Yield gal/min Drawdown i um n [hr Com /Remarks
Couble K-Packer - 19 3/8" long
- top st 168.5 feat
12° Shoe (Outside) - Cut at 323 fest.
Water Quality Concerns
From To Description Amount Units Screen Diameaters are 107 pipe size
=l
WAY Z 4 7006

WATER RESOURCES DEP |
SALEM, OREGON :

.




Temperature: 120 °F
Pressure: 310 psig
Sphere size: 0.83in

— Data Point —
Flow; 653 US gpm
Head: 286 ft
Eff: 79.2%
Power: 59.5 hp
NPSHr: 17.90

-— Design Curve —

Shutoff head: 395 fi
Shutoff dP; 171 psi
Min flow: —
BEP: 79.3% @ 671 US gpm
NOL power:

59.8 hp @ 718 US gpm

— Max Curve —

Max power:

65.3 hp @ 751 US gpm

Performance Evaiuation;

Flow
US gpm

805
671
537
403
268

PUMP-FLO 10.6.2.0

Pump Data Sheet - Submersible 60 Hz
Company: 4B Engineering Cusiomer:City of Keizer WELL 8 P UMP
Name: Well #8-Delta
) Installation Year: 2010
Date: 11/1/2012
Pump: Search Criteria;
Size: TTHC (4 stage) Flow: — Head: —
Type: Submersible Speed. 3450 rpm Flaid:
Synch speed: 3600 rpm Dia: 4.8125in '
| . Water Temperalure: 68 °F
Curve: EG207TFPC2 impelier: Density: 62.32 Ifit* Vapor pressure; 0.3391 psia
Specific Speeds: Ns: 3655 Viscosity: 0.9946 cP Aim pressure: 14.7 psia
Nes: — NPSHa; —
Dimensions: Sudlion: —
Discharge: — Motor:
Vertical Turbine: Bowl size: 7.13in Standard: NEMA Size: 60 hp
Max lateral: 0.38 in Enclosure; SUB Speed; 3600
Thrust K faclor: 4.56 Ibfl Frame: "6™"
Sizing criteria: Max Power on Design Curve
Pump Limits:

Power, —
Eye area; —
496 in
400 m\ 90
——-‘\.\\\ - . - 80
\ | A T R
a5p|-441in . /_< - 70
~——_| Z= S~ r60 X
- 300 — 50 o
g ~ 9.3 £
) =
250 - \\ a0
\ 20
200 ; ~10
100 200 300 400 500 600 700 800 900 -0
€ 25 -
[ ___,..—--""
‘% Iy
o
=z
0 100 200 300 400 500 600 700 800 900
a 50 e ——
£ T
L]
} ™
©
g o
o 100 200 300 400 500 600 700 800 900
Us gpm

Discharge Sizes-5",6". Curves are certffied for waler at 60°F only. Consuli faclory for performance with any other fluid.

Speed Head Efficlency Power
pm ft % hp
3450 220 75.5 59.3
3450 280 79.3 59.7
3450 309 75.3 55.6
3450 335 67.1 506
3450 — — —

NPSHr
ft

252
18.5
14.5
12

Selecled from catalog: Goulds Sub 60Hz Vers: 3.35



WELL 9a

Was pump installed? ....... NQ....... . Type......... HP......... Depth.......... ft
Wasadriveshooused? X Yes [CONo Pluga ............ Bize: location .............. it
Did any strata contain unusahle watex? [ Yes O No

Type of Watex? depth of strata

Method of Be-_li.ng strata off
Waes well gravei packed? B Yes [No Size of gravel:, 8= 3/ ...

. IRELEUVLIYEULD
WATER WELL REPORT IMAY O 4 1981 te Well No. (05‘3\&) ‘3‘_}
STATE OF OREGON LN
WATER RESOURCES DEPT , o PormtNe. e -
SALEM, OREGON h‘l\‘* _
(1) OWNER: (10) LOCATION OF WELL;
Name Kelzer Water District comnty Marion Driller’s well number 9106
Address Rd _NE — NE % SF %Section 34 T AR 13W WM
City ﬂg Lﬂm Btats n;gggg Tax Lot & Lot Blk Subdividen -~ -
- Addrees at wall Iscation: NW coTner of Me
f) WI YHIME oF Wg!u; (check): o g School Property (Melary Site)
o We b o ey ot -
If abandonment, describe materinl and procedure in Item 12. . (ll) WATER LEY = Complalt Eéd well.

. . Degpth at which water was first found ] ft
ﬁS v%g_l%‘% OI"‘*WELL @ PROPOSED USE (check):x Statlelevar  14.° BV tt. below land surface, Date /1 £/8
EoAD BT D e Sime Qe T e e pr s Do
* @ Bored O | Thermal Wibdrawal O Relupctin O | (12) WELLLOG:  Diameterof well below casing ..........=............. ..

. Depth drilled 232 ft. Depthof mmplutedwell 2085
(5] CASING INSTALLED: %.d;;aded g m g Fm:'maﬁon. Describe oolor, texture, graln dm_nndshu:hnuofm&rin]s;andalmw
16, Thhiam. trom: 326" tt.t0... 11 95 Gauge ....0. 302 o ot s o Tocm s e aquifer penstraded, with b losst s entzy
16, Thiam from . 200. st to... 205.. Gauge .. 3L2..... | #ndicdicete principal waterbearing strats.
1 i MATERIAL From To 8WL
30.. 'Diam from$20 9" ft0.. 90 ft. Gauge ..aM00 ... ¥ Well was drilled to 186' [witH
(6) PERFORATIONS: Perforated? [ Yes [ No —_Toverse clrculation rotary. ecaouse
Type of perforatar used — of large rocks, hole ¢ JeE=
Size of perfaratians Al in. —  cesgjvely betwaen 150 -
................................................... perforations 1o ......ocvevre. F 80 corercvece B _Bnllb_ing_ln_ﬂm_]_n_as_n!” Elm:':
................................................. Perforations FOm .....o...ors, B 60 1o I __B.tam_and_b.i_t_.__"nha__?n_ en
.................................................. perforations from ......oo...v.. FE 10 eeiveneieme. EB 1 tel 1 i. - cable O =
(7) SCREENS:  Well screen installed? X Yes [ No drilied a 20" hole from 145' to
Monufecturer’s Name ....... JOR.. JORRBON....cccconniiicsirsvorasersonreseecens A "
mvee Double Extra Strong.. .. Madal No. HI=GAE.. -
Diam. ... 10" P S Sotsire 2.1 50 8ot rmd 19 5% 10... 200, 1.
217 Slot Bize ............ Setfrom................ £ 80 oo £ >8e sheet Attached
() WELL TESTS: pon o omoant water level is lowered for well log
a pimp test made? X Yes [J No_If yes, by whem? SE1
"&; 1500 gal/min with JQ ft drawdownafter 36 hre.
" . [ » »
Alrest gelimin, with drill stem at ft hrs.
Baller test in with It drawdown after hra
spian flow g.pan.

“y arature of water Depth artesian flow encountered. ..........,. ft Wark 1 1/1_5 10 81 Completed 4/16 . 81
(9) CONSTRUCTION:  Special standardss YesO No @ Date well drilling machine moved off af well Lt /1 6 18 81
Well seal—Materislused ............. N&&L..cement..........c...| Drilling Machine Operator’s Certification:

Diamster of well bare to bottom of seal 36'1' in. ﬁhmybut kmowledge and helief.

# Diameter of well bore below geal ... 3Q.......in. 0 145° 2Q"2’po m}m ........ Date.%/3019... 81
Number of sacks of coment voed inwelleal ... JORD........... 5D Facka Drilling Machine Operator’s License No. .............. 1085 o
How was cement grout placed? . PLIMPEA._hetween.. 30" casing—-— =
..and _borehole wall from 96' WPe ... Water Well Contractor’s Certification:

This wall was drilled under my jurisdiction and this report is true to
the best of my knowledge and belief,

Gravel placed from ... 0P, ... ... ft. to .. ROCEOM. 5

NOTICE TO WATER WELL CONTRACTOR
The arigir] and firet copy of this report
mrw io be [ilad with the

WATER RESOURCES DEPARTMENT,
SALEM, OREGON 87310
within 30 days [rom tha date of wall sompletions.



Keizer Water District
lic Nary Site

WELL 9b

#8106

[

| C

1
!
1

i |

13
]
!
g .

 RECEIVED

MAY 0 4 1981

liaterial From_ To -~
top soil, brown, sandy 0 5
Clay, brown, sandy, w/ some gravel 5 10
Sand & gravel, brown 10 15
Gravel & sand, coarse up to 8", loose 15 68
Clay, blue-gray w/ some gravél - 68 71
large Gravel & sand, black w/ traces of clay,71 76
gray o
Large gravel & sand, med-coarse, black . 76 91
Clay, gray 91 98
T TGravel & sand, medium, loosely cemented 98 113
Gravel up to 4" + sand, black, med-fine 113 115
. loosely cemented
Clay, brownish gray, fine sandy 115 118
Gravel & sand, cemented up to 4" ' © 118 128
Gravel up to 8" & sand, med-coarse, black, 128 138
loosely cemented
Gravel up to 10" w/ some sand, loose 138 153
Gravel up to 8" w/ sand, coarse, brown, i 153 173
some cemented i ; '
Gravel up to 8" w/ sand, fine-medium ° ' 173 185 -
. Large gravel, w/ sand, med-fine j 1?5 191
P [ ]
Large gravel, wlsand. w/ clay, brown, red '} 191 200
: ] & gray ]
Large gravel, w/ gqlay, brown , : 200 232 -

‘WATER RESOURCES DEPT
: SALEM. OREGON




Company: 4B Engineering
Name:
Dale: 11/1/2012

Pump:
Size: 14RJLO (3 stage)

Type: Lineshafl
Synch speed: 1800 rpm

Cune: 3123
Specific Speeds:

Dimensions:

Vertical Turbine:

Pump Limits:

Temperature: 120 °F
Pressure: 340 psig
Sphere size: 0.98 in

~- Data Point -—-
1603 US gpm
2221
85.4%
105 hp
17.2 f

Flow:
Head:
Eff:
Power.
NPSHr:

-— Design Curve -
Shutoff head: 3321t
Shutoff dP: 144 psi
Min fiow: —

BEP: 85.5% @ 1590 US gpm
NOL power:
105 hp @ 1700 US gpm
— Max Curve -

Max power:
105 hp @ 1700 US gpm

Fump Data

Customer: City of Keizer
Well #9-McNary

eet - Turbine 60 Hz

Installation Year: 1999

Speed: 1770 rpm
Dia: 9.82in

impeiler:

Ns: 2730
Nss: —

Suction: —

Discharge: —

Bowl size: 13.6in

Max lateral: 1in
Thrust K factor: 16.2 bt

Search Criteria;
Flow: —

Fluid:

Water
Density: 62.32 Ib/ft*
Viscosity, 0.9946 cP

NPSHa: —

Motor:

Stlandard: NEMA
Enclosure: WPI

WELL 9 PUMP

Temperature; 68 °F
Vapor pressure; 03391 psia
Atm pressure: 14.7 psia

Size; 125 hp
Speed: 1800
Frame: 405

Sizing crileria: Max Power on Design Curve

Power. —
Eye area. —
8.82in ‘ %
P IV
300 \'-——--...__ I - \ 80
\_’f\ L 70
3 /? ’,/ | \ e 60 ‘t?
; 7.75in ) 50 2
T 200 e YR E
T 1 e a0 4
= -
\\\ \ L ag )
/ - 20
100
10
/ i
250 500 750 1000 1250 1500 1750 2000 2250 -0
|
/
: B
2] 10 | i i
o | |
| i
0 250 500 750 1000 1250 1500 1750 2000 2250
a 100
£
; 50 —— —_——
3
E 0 250 500 750 1000 1250 1500 1750 2000 2250
Us gpm

Suction Size-10" Discharge Slzes-8",10",12". Curves are certified for water at 60°F only. Consult factory for parformance

Performance Evaluation:

with any other fluid.

Flow Speed Head Efficiency Power NPSHr
US gpm pm ft % hp fl

2100 1770 145 75.8 101 239
1750 1770 201 84.6 105 19
1400 1770 247 84 104 15.2
1050 1770 276 737 99.2 12.7
700 1770 293 55.7 92.8 12

PUMP-FLO 10.6.2.0 Selected from catalog: Goulds Lineshafl 60Hz Vers: 3.35



J = = R EFC E E V E WELL 10
WATER WELL REPORT - k:.wamo. e e Mo SEN DL
STATE OF OREGON MAR 311981
-1 CES D?ﬂhl’a‘mﬂNﬂ veeastermrE Aot tid ittt <
A#QL M. OREGON
(1) OWNER: ' (10_1.}.995:[10( F WELL:
Neme Reizer Water District. —_ | comy Marion : Driller’s well number © NEMawa 1
Address 081 Chemawa Rd, NE NW  w NW  %Sectim2  T/8 _RIW WM
city oalem Siate O * | TexLot# 2T Lot Blk E %;Ewﬂm '
(2) TYPE OF WORK (check): Addresa at well location: 1 Chemawa Rd.
New Well f  Deepening ] Reconditioning 0 Abandon 00
If abandonment, describe material and procedure in Item 12 (11) WATER LEVEL- Compgl;ted well.
Matwhidaw:terwuﬁmtfomﬂ £t
('I_:’;) TYP%IO(_)tF WELL:| (4) PROPOSED USE (check): Seaticlovel 21 £t below lamad — '_
D g Ed SRR Eﬁ Artaglan pressure Tbe. per square inch_ Date :

Thermal: Withdrawal (0 Raeinfection O

r
ayn
udl:IDua o
O Baed O
Bteel - Flastic

(6) CASING INSTALLED:
Threaded O ~° Wekied

*Dinm frat 2.t t0.. 35t Govgs s 375.....
*Diam from.. 4.2, . to 120 gt Geuge .23l

(12) WELLLOG:  Diamster of well below casing .......9..
Depthrilled 255 ft. Depthofcmpletedwell 255 g

Farmation: Describe mlar, textures, grain size and structure of matarials; and show
ﬂm:lmesnmdmﬁmedemhmhnnmdamuferpenemted with at least one entry
far each change of formation. Report each change in position of Statle Water Level
and ndicats principal water-bearing strata.

RINSTAIIED: MATERIAL Fram | To 8WL
............ T Y | TS (G < S R g;).il, %eg- Brn 0 12
| ay Med. Brn ‘2 3
&zﬂl{“‘:ﬂ“om i B LI Gravel Lrg Grey 13] 19
Eeg e _ .y Gravel Lrg Sand Brn 19] 68
et o o - Conglm Med. Brn 68 [ 77
- mrm— P"‘mm oo | _CongIm Med. Blue 77 | 80
.................................... perfi umm............-.. ﬁ.h:.............-ft Clay Sticky G‘rey 80 95
R perfarations From .......oreeeees i B0 cscinsensenae Conglm Med. Brn 95 116 WB
(7)) SCREENS:  Well saeen installed? & Yes [0 No Gravel Lge Sand Brn 116 |148 WB
Manufacturer’s Name ... sL.ONASON..... SO Gravel Med. to TLge Grey [148 [176 | WB
Type Hl:CaP Low _carbon steel wuNe............ | _Gravel Med. Sand Brn 176 215 | wB
Dism. 287 . Stotsine . 130 get trom . 1. 20....t to 250...._.@_. Gravel Lge Sand Brn 215 [255 | WB
DIAM,  ..occomeeeerramermcines Slot Sizh .erevrreeees Bat from fto.. R +
LL TESTS: m:lb;::lnuntwnmhvelhlﬂwmtd
pump test made? X7 Yes [ Ne If whom? i
2500 gal/min, with 09 R drawdownafter 48 I
Air test gal./min. with drill stem at fi bra.
rtest gal/min. with ~ ft drawdown after hrs.
s flow Z.p.m. ]
rature of water Depth artesian flow encountered ............ ft. Warls start 11_:5 19 81 Campleted 3 -3 12&1
(8) CONSTRUCTION:  Spocial standards: Yes O Nol Dete well drilling machins moved offof well 2 —Q 1981

Well seal—Material used .2 £MENL.. 20T
Well szaled from land surface to ......E0.2...
) Diameter of well bare to bottom of seal. 36

Diameter of well bure below seal .20 F.......in.

Number of sacks of cerent used in wellseal .. 431 ]
Fw waa cament grout placed? ..UBDEA. £TOT. 85“."1“1&....,...."
1o ground. surface. ¥ith grt pump..
Wnpumpinstnlled?..nQ ................. TYPO -veesreresne HP........... Depth ft.
Was a drive shos usad? [] Yes 48 Np Flugs............ Size: location .....coveere ft

Did any strata contain unussbls water? [ Yes X No
Type of Water? _depth of strats
Method of sealing strata off ) -

’| the best of my kngw)

"
Waes well gravel packed? [ Yes [INo Bizs of grnvel.'a ml—nus
ravel placed from O . ft. to.. 2.5 5 .......... fit.

Drilling Machine Operator’s Certification:
Th:swellwasmnstructedumiarmydnectsupervmmMat&rmlaumd

sbo; etomybmtlmuw and
. 1
(Signed} &= ?
Drilling Machins Operatm’alneenseNo. ?20 ..........................

Water Well Contiractor’s Certification:
This well was drilled under my jurisdiction and this repart is true to
and belief. .
Name..St8dell Pump & Construction Inc..
e cm) (Typm or print)
0T 9738 L ey

Contractor’s License No. 519 (w;a“t:ll 3 ..5/

.1.81

NOTICE TO WATER WELL CONTRACTOR
The ariginal and first copy of this reparl
are to bm Aled with Lhe

WATER RESOURCES DEPARTMENT,
SALEM, OREGON 67310
vithin 30 doys from the date of well cxmpletion.,

HP12688-690



Pump Data Sheat - Turbine 60 Hz

Customer: City of Kei E
usiomer: ol Keier WELL 10 PUMP
Installation Year. 2000

Company: 4B Engineering
Name:

Date: 11/1/2012

Pump: 'Search Criteria:
Size: 14RJHC (3 slage) Flow: — Head: —
Synch speed: 1800 rpm Dia: 8.75in §
. . Water Temperalure: 68 °F
Curve: E6414RCPC2 Impeller: Density: 62.32 Iv/ft? Vapor pressure; 0.3391 psia
Specific Speeds: Ns: 3032 Viscosity: 0.9946 cP Atm pressure: 14.7 psia
Nes: — NPSHa: —
Dimensions: Suction: —
Discharge: — Motor:
Verlical Turbine; Bowl size: 13.6 in Siandard: NEMA Size; 200 hp
Max lateral: 1in Enclosure: WPI Speed: 1800
Thrusl K factor: 13 Ib/ft Frame: 445
Sizing criteria: Max Power on Design Curve
Pump Limits:
Temperature: 120 °F Power. —
Pressure: 340 psig Eye area; —

Sphere size: 0.98in

$2in |
— Data Point = '\\ 90
Flow: 2305 US gpm I 0
Head: 250l 300 ]
Eff: 85.8% ~70
Power: 170 hp
NPSHr 3311t 250 - 60 3\
= | E
e 3 5 = L) 50 —
Design Curve E 775N 53‘:3
Shutoff head: 332 ft > b
. b 7 4 40 i
Shutoff dP: 144 psi 200 7 pen == - -
Min flow: — 4 g 0
BEP: B5.9% @ 2267 US gpm / Do |
NOL power: 150 T“\ - 20
175 hp @ 2804 US gpm / ) o
— Max Curve —
Max power, 50 500 1000 1500 2000 2500 3000 ©
178 hp @ 2820 US gpm
» 25 ]
T
)
o
Z
2000 2
200 500 1000 1500 500 3000
(=N _._______—-——'——-
< 100 "_'—'__'_____‘r_ m— T
K —_—T1T ]
@
3 o
o 500 1000 1500 2000 2500 3000
Us gpm

Discharge Sizes-8",10",12". Curves are certified for water at 60°F only. Consult factory for performance with any other fluid,

Performance Evaluation;

Flow Speed Head Efficiency Power NPSHr
US gpm Pm ft % hp ft

2861 1770 190 78.7 174 40.9
2384 1770 242 85.3 171 3
1607 1770 280 82.5 163 28.9
1430 1770 298 747 144 26

954 1770 N 62.4 120 26

PUMP-FLO 10.6.2.0 Selecled from calalog: Goulds Lineshaft 60Hz Vers: 3.3



NOTICE TO WATER WELL C

‘The original and first copy ‘:

. of this report are to be
Hled with the

STATE ENGINEER, SALEM, OREGON 97310

within 30 days from the datfs ATE’ ENG
of well completion.
SALEM, OREGON

Please type

CE IMEE‘L
Gz 8 197§T OF OREGON

[NEER« above thix line)

[ L L

REPOR 5:2% P

WELL 1
Stat )Wall No.

i (0S[BN=25

e
State Permit No.

or print) i

s

o2 M.
Gtk dB vz 2 ZE

Ahandon {1

[

(2) TYPE OF WORK (check):
New Well £ Deepening [ Reconditioning [J
If abandonment, describe material and procedure in Iiem 12,

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

Rotary riven [
Cable, Jetted O - Domestic [J Industrial [J Municipal Fi-
% O Bored [ Irrigation ] Test Well 0 Other 0O

W CASING INSTALLED: mreaeay weided 5
_/.&__ Diem. from . VL./; #. to LT 19t Gage gl

——  * Diam, from it, to
" Diam, from 2t. to

’ PERFORATIONS, /

ft. Gage . .

L. Gage

Perforated? O No.

(10) LOGATION QF WELL:
County : ‘// Driller's well number
A 1% Sec’gon A5 T é}f‘ﬁ._?, 4‘.’/

Bearing and distance from section or subdivision éorner

W,

(11) WATER LEVEL: Completed well.
Depth at which water was flrst found ‘7‘ ﬁ
Static level R £t. below land surface. Date [J= 2 2

Artesian pressure Ibs. per aquare inch. Date

(12) WELL LOG: piameter of well below casing /-
Depth drilled /<5745 #t. Depth of completed well [/ 57457 st

Formation; Degcribe color, {exture, grain gize and structure of materials;
and show thickness and neture of epch siratum and aquifer penetrated,
with at least one entry for each change of farmation. Report each change n
position of Statlc Water Level and indicate principal water-bearing strata,

Type of perforator used }/// iy To 8WL
Size of perforations 'l in, by .-.2 in. /

_ 28I perforations from __Z’;lét__.ﬂm ....... WA=

— perforations from ft. to f®t.
- perforations from ft. to £t
(7) SCREENS: Well screen installed? (] Yes #&-Fo
Manufacturer's Name :

Type Medel No. .o .
Diam! ... . Slot gize ... Set from % to ft.
Diem. —___ Blotslze . Set from _ ft to ft.

. D down is t 1
(8) WELL TESTS: %maﬁgglem e%
Was a pump test made? [-¥8& [] No If yes, by whom? g Q&
_“: '50 & gal./min. with % 6 #t. drawdown after ?l 8" hrE.

L4 "

” » "

Bafler toest gal./min, with It drawdown mfier hrs.
ﬁia‘n How g£.p.amn,
erature af water Depth artesian. flow encourntered ft. | Wark started g—/?-— 10?3 Completed }— 2 33— 15D 3
(9) CONSTRUCTION: Date well drilling machine moved off of well /)— 2 5> — 19 3
Well sesl_Material used —_ wm Drilling Machine Operator’s Certification:
This well was consirucied under my direct supervision.
Well senled from land surface to ... . | Materials used and mformatmn reparted above mre true to my
Diameter of well bore to bottom of seal _/X .o beat Inowl and e
Diameter of well bere below seal .__./1.’2 ...... in, [Signed] .. -,,@ Date Q"} LTS 4
Number of sacks of cement used In well seal .. Ea‘. .......... sacks it M“hme peraios) 6’ /
Number of sacks af bentanite used in well seal sacks Drilling Machine Operator’s License No.
Brand name of bentonite Water Well Contractor’s Certification:
Number of pounds of bentonile per 100 gallons drilled und dicti and this
asg @ er my jurisdiction report is
of water 1bs./100 gals. | gm3p to the of knnwledge and belief.
Was 8 drive shoe used? Z¥es [No Flugs . Size: location .. 2. /f é[/ S A
Did any strata contain unusable water? [ Yes 2] (Pers irm of corparaﬁ r print)
Type of water? depth of strata ﬂﬁ' /i/ /5 "-'(:"‘»’—‘»"Q .

Method of senling strate off
Was well gravel packed? [J Yes m Size of gravel: . — .

W=ty

(Water Well C ontractorT

Gravel placed from ft. to 1.

Contractor’s License No. 3 9 Date '7"‘5? 8=, 1023

(USE ADDITIONAL 'BHEETE IF NECEBBARY)

sP“ﬁﬁu-uu



WELL 11 PUMP
SSU

Visc.

F /°C Consistency

Proposal/Order No,

Certitied By _

Date

Worthington S.0.

Temp.

SH.GT

Head

8H38-13 Stage-5.31" Imp. Dia.--CQOS: 350 GPM @ 255' TDH |

THUTO7IET ¥ILT

Capacity.

Cuslomer[ City of Keizer
Project | | auderback-Well #11

Cusl. Proposaroroer Wo—,

Customer ltem No.

2400-8 Page 42
May 1886

BH38
1760 RPM

83¢e1 8EHB Allve-d

Wdy 3218 ‘ON_3AYND
NdD SN ALl o)

0S¢ |ppe

WORTHINGTON

a- o 28S __ @2b gez__ eal e
1 Ll L 0 e | 1 H [ | L L | Q
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i .m. | .“ I 3 l_ 1 | | [ L N
] | L
T R [ o s 3L m_ﬂr% 1 f T I
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N +-4ddtad{g]- i AR T $ |4 F “pee 4 4§ PRI i 44~ 4 + 1 m
1
gt + . 9 W R S S . W3 W - RS R P T4 + . tow-
M M . . I _ ) ST
| | i X
} ﬂ ! .._Mn| = Lm r M s ST LSS ’ T
‘ + gt 4 oalﬂnl_-hl.v ¢ R N O UFI U L Lh mI
v + -4 doa-4 4 4 .‘. - - H {r- 4. b M.
H 4 ] 11, L« FH 1 HE N F_ L bl I . mﬁ
u: 4 ; .FL\&; _w ..T.._F -+ 4_.; g [ LR ok R S 3 4 ok
- - R 4 o 2 SE S § A_H 'S npn 4 = o o o o e e q N
m oo Lol XL +14 -t 4+ t o 5 mcmum\_wm_‘
‘ + BEDE e HEI _m o e 41 FH 1t 4
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+ 1rprdtadiaaqt . IR B B B [ER e et oy -4 ﬁﬁ +11 mm
y i T "
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STATE OF OREGON
WATER SUPPLY WELL REPORT
(as required by ORS 537.765)

Instructions for completing this repori are on the last page of

(1) LAND OWNER Well Number #12

Nempe Clty of Kelzer

Address 930 Chemawa Rd NE

City Kelzer Stz OR Zip 97307
(2) TYPE OF WORK Y New Well

[ Decpening [ Alteration (repeirfrecondition) ] Abandomment [] Conversion

(3) DRILL METHOD
(1 Rotary Air [ Rotary Mud @) Cable [ Auger [ Cable Mud
O Other

{4) PROPOSED USE
D) Domesic Ul Community  C Indussrial ] vigatiom

e ReSEREE”

MAR 2 6 2012
WATER RESOURGES DEPT
== of e OREGON—

WELL 12a

WELL I.D. # I 108360

START CARD # 207830

(9) LOCATION OF WELL (legal description)

County Marjon

Tax Lot 6300 Lot

Township8 = S Range 3 W WM

Section 35 NE 1/4 NE /4

It ___ ° ' __“or______ ____. _  (degrces or decimal)
Long e - _f"or - ___ {degrees or decimal)
Street Addyess of Well {or nearest address)

4238 17th Ave NE, Kalzer

(10) STATIC WATER LEVEL

3MN°2.5" fi. befow lamd surface. Datr §3-17-12

O Themal [ Injection [Livestock [ Other . bedow tand surface. Date
(5) BORE HOLE conss;ls'nua'lon Special Construction: ) Yes [JNo | ATesin presame Ib. per square inch _Dee
Depth of Completsd Well Ll 11) WATER REARING ZONES

Explosives wsed: [] Yes ] No Type Amount {)qs)ihnwhﬁlmwﬁmfumdiﬂ'

BORE HOLE SEAL From To Estimsted Flow Rute SWL
Diameter From To Material ¥From To Sscksor Poumds 1680 330 200> 3125
20 0 a3 bentonite [0 15 sacks
16 33 122 cement 5 122 [131 socks
10 122 372
gwmsalpheed: Metht:' Oa O @\c Op OE (12) WELL LOG Ground Elevats
Backfill placed from 342 fito 372 R  Mamrvial Comentgrout ol tran Heria! g, ™ SWE

335 342 i sand & 3/8 Xop soil trown
Gravel placed from flro 342 f Socofgrve sand& I8 sub soll brown 2 3
(6) CASING/LINER slit brgwn 5 10
Diameter From To  Gauge Sirel Plastic Weided Threaded | 52Nty siit brown 18 2
Casing: 10 +2  [160  |.250 2 O @ 0 Sravel with sift brown 28 29
o o o 0 Siitbrown 29 2]
O O o a fravel with ol 3 4
0 O O (] silt brown 44 47
Liner: O 0O DO 0 fravel wisiit soms loose streaks |47 91
o O o O clxy grey ﬁnel 2;1' :ﬁ
Final location of shoe(s) 16” & 193 10~ ! {gut off) “sticky grey ciay 114 17
clay grey 17 127
{7) PERFORATIONS/SCREENS grevel & sand gray 127 139
O Pesforations Mcthod VWire : cont. page 2
(A Sareens Type WITOWFAD _ Material 9.8, | [ o 42844 Complet=d 3-18-12
From Mo Skl Nemher Dimmeter Tellpipe Caslop Lot ] cnbosded) Water Well Constructor Certification
152 160 00 [riser 10 tolo 0 ] T cextify theat the work | performed on the construction, deepening, slteration, or
r 270 10 tole ] 0 sbendonment of this well is in complisnce with Oregon water supply well
—:'l-g——%— :010 10 tole &l 0 construction stendards. Materials used and information reporied above are true 10
205 070 10 tole | 0O the best of my kmowledge and belief.
O O | wwcNumber Date
(8) WELL TESTS: Minimum testing time Is 1 boor )
i Pump ] Bailer 0 Air ] Flowing Artesian Signed
Yield gul/orin Drawdown Dridl stewn at Time (booded) Water Well Cosstractor Certification
900 84 25hr 1 accept responsibility for the construction, deepening, alteration, er
abandommeri work performed on this well during the construction dates reported
shove. All work performed during this tifme iy in compliance with Oregon water
L} il corsstruction standards. This is true to the best of my knowledge
Tempenture of water 553 Depth Artesian Flow Found z:lﬂ?pbzl?:; ’ - "

Was n water amlysis dons? /] Yes By whom 4B Enginesring
Did anty straia contain water not suitable for intended wse?

O satty (0 Muddy [JOdor {JColored § Other
Depth of streta; Shove 122 ft

0 Too little

WWC Number 688 3-26-12
Signed AZ;:g ZZ. Z@ -

ORIGINAL - WATER RESOURCES DEPARTMENT

FIRST COPY — CONSTRUCTOR

SECOND COPY — CUSTOMER 06162004



STATE OF OREGON

WATER SUPPLY WELL REPORT

(as required by ORS 537.765)

{1} LAND OWNER Well Number #12
ame City of Keizer - PAGE 2
Address 930 Chemawa Rd NE
City Kelzar State OR Zip 97307
(2) TYPE OF WORK &1 New Well

[J Dexpening [ Alteration (repairfrecondition) [J Abendonment [ Comversion

(3) PRILL METHOD

{1 Ratary Air [ Rotary Mud {7} Cable TJ Auger [ Cable Mud

[0 otha

(4) PROPOSED USE

O Damestic [l Commumity [ Industrial [ Irrigation

[JThermat [ Injection

[ Livestock [] Ottrer

(5) BORE HOLE CONS'I‘IIUCT[ON Specinl Construction; [ Yes [ No

Depth of Completed Well

Explosives used: [J Yes [J No Type Amount
BORE HOLE SEAL
Diameter From To Material From To Saclo or Pounds

How was ses) placed:  Method OAaA O dc Op QOE
1 Other
Backfill placed from f to R Metrial
Gravel placed from fi.to ft. Stz of gravel
(6} CASING/LINER
Diameter From To Gauge Steel Plastic Welded Thresded

Casing: o O W]
1 I I R i O
O O O ]
O O O o
Line: (] O a ]
O O 0O O
Drive Shoe used [ Inside { Outside [] None
Firel location of shoe(s)
(7) PERFORATIONS/SCREENS
] Perforations Method V Wire
@ Screens Type WG WIGD  Muterinl §.8.
From To Slot Number Diameter Tele/pipe Casing Llaer
Siee size
205 313 010 10 tele o 0O
313 330 00 10 tolo O 0
330 335 010 [tail 10 tole o 0
53 __ |bottom [plate [Adouble|K Ell E

(8) WELL TESTS: Minimom testing time is 1 hour

[ Pump O Raiter 0O Air ] Flowing Artesian
Yicid gal/min Drawdown Drifl stem 8t Time
Temperature of water Depth Ancyian Flow Found

Was n water analysis done? [] Yes By whom
Did any strats contain weter not suitsble for intended use?
[ sty [IMuddy [TOdor [JColored [ Other

Degpth of strate:

1 Too little

MARI 6414
REGE!

MAR 2 6 2012

RESOURCESDEPT  START CARDy 207630
Instructions for completing this report are om the last page of M
1

WELL 12b

\VED

WELL LD, # L. 108380

(9) LOCATION OF WELL (legal description)
Marion

County

Tax Lot 6300 Lot

Township @ 8 Range 3 w WM
Section 38 NE 174 NE 1/4
Lat _____° ' " or {degrees or decimal)
Long ____"° ! "or __ (degrees or decimal)
Street Address of Well {or nearest eddress)

6288 17th Ave NE, Kelxer

(10) STATIC WATER LEVEL
ft. below land surfice. Date

it below land surface. Date
Ib. per sipmre inch ~ Date

Artesian pressure

(11) WATER BEARING ZONES
Depth at which water was first foumd

From Teo Estimated Flow Rate SWL

(12) WELL LOG Ground Elevation
Material From To SWL

conl frosm page 1
grey sanad & gravel more emtd | 139 183
sand & gravel brown with clay 163 188
clay b sandy occagional gravel | 166 185
browm & with 185 218
sand & grave! byown loossly Fal]
comentsd with brown clay some
Intsrmitten grey clay binder 27
Clay grey 297 313
sand & gravel grey 313 331
ey clay 3 33
sand with gravel grey camented {333 338
sand grey med to fine comented | 336
layered with silt paclked £ 23]
sit brown 341 343
cont. page 3
Date Started 12-8-11 Compicted 319-12

{umbonded) Waier Well Comstructor Certification

I certify that the work 1 performed on the canstruction, deepening, alteration, or
abendomment of this well is in compliance with Oregon water supply well
comstruction standards. Materials used and information reported above are true lo
the best of my imowledge and belief.

WWC Number Date

Signed
{bonded) Wajer Well Constractor Certification

[ accept respomsibility for the construction, deepening, alieration, or
abmndonment work performed an ths wedl during the construction dates reported
shove, All work performed during this time is in complisnce with Oregon water
supply well construction standards. This repart is true to the best of my knowiedge
and belief.

WWC Number _ Dats, 3:20-12

Signed ?7 .

ORIGINAL - WATER RESOURCES DEPARTMENT

FIRST COPY — CONSTRUCTOR

SECOND COPY - CUSTOMER ~ 04/162004



MARI 64141

WELL 12¢

RECEIVED

MAR 28 2012

WATER RESOURCES DEPT

SALEM, OREGON
36728 5. Kropf Rd., Molalla, OR 97038  Phone: (503) 829-2526 FAX (503) 829-7514

OWNER/BUSINESS NAME MAILING ADDRESS CITY/STATE/ZP
106360 City of Keizer 830 Chemawa Rd NE Keizer, OR 97307
WELL ADDRESS COUNTY |TOwNsHIP| RANGE |sEcTiON 14 | 14 | TAXwOT

6288 17th Ave NE, Keizer Marion 63 3w 35 NE | NE 8300

42) WELL LOG INFO. CONTINUED FROM PREVIOUS PAGE:
MATERIAL FROM TO SWL

cont. from page 2
sand grey fine packed with silt lenses 343 348
siit brown sandy 348 351
sand grey fine packed with silt lenses 351 3682
silt brown as2 364
clay grey dense sticky with wood 364 368
clay grey green sticky 368 372




Fump Data Sheet - Submersible 60 Hz

Customer.City of Keizer WELL 12 PUMP
Well #12-17th Avenue
Installation Year: 2012

Company: 4B Engineering
Name:

Dale: 11/1/2012

Pump: Search Criteria:
Size: BFDLC (5 stage) Flow: — Head: —
Type: Submersible Speed: 3450 rpm Ehiig:
Synch speed: 3600 rpm Dia: 5.06 in ~
: Water Temperature: 68 °F
Curve: EG208FFPCO (mpeller. Density: 62.32 Ivft? Vapor pressure; 0.3391 psia
Specific Speeds:; Ns: 3750 Viscosity: 0.9946 cP Atm pressure: 14.7 psia
Nes: — NPSHa: —
Dimensions: Suction: —
Discharge: — Motor:
Vertical Turbine: Bowl size: 7.5in Standard: NEMA, Size; 100 hp
Max lateral: 0.56 in Enclosure: SUB Speed: 3600
Thrust K factor: 7.9 Ib/ft Frame; "8""
Sizing criteria: Max Power on Design Curve
Pump Limits:
Temperature: 120 °F Power. —
Pressure; 400 psig Eye area: —
Sphere size: 0.5in
5.06 in
— Data Point -— 600 o - 90
~—
Flow: 903 US gpm \ N 80
Head: 301 ft I — L ' \
3 0, ™ —’/ \
Eff: 75.9% 500 - > \ _ 70
Power: 90.3 hp 4.18in 2& N, .
NPSHr: 34.1 e A S~ 60 3
£ 400 ] P Bt s
— Design Curve — - Q T -50 ©
Shuloff head; 640 ft :::g / \ 40 E
Shutoff dP: 277 psi 300 > g
Min flow: — \ \ 30 °
BEP: B1% @ 776 US gpm
200 g 20
NOL power:
92.1 hp @ 809 US gpm \ 1
-~ Max Curve — 100
Max power: 100 200 300 400 500 600 700 800 900 1000 il
92.1 hp @ 809 US gpm
e 25 e
I
7]
o
< 0
100 100 200 300 400 500 600 700 800 900 1000
e L
. 50 1 = 2 n —————
@
g o
o 100 200 300 400 500 600 700 800 200 1000
Us gpm

Dlscharge Slzes-5",6". Curves are certified for water al 60°F only. Consull factory for performance with any other fluid.

Performance Evatuation:

Flow Speed Head Efficiency Power NPSHr
US gpm m fi % hp ft

960 3450 259 68.6 91.3 37

80O 3450 368 80.7 92 28.9
640 3450 432 779 89.6 232
480 3450 491 66.2 88.7 204
320 3450 540 51.2 845 202

PUMP-FLO 10.6.2.0

Selected from calalog: Goulds Sub 60Hz Vers: 3.35



W

" Backfill placed from3/ D . 034D . .

MAY 2 9 1992 WELL 14a
JTER WELL REPC R RESOURCES DEF
L T

i WE%L ons%nE.'II;g SALEM, OREGON (START CARD) #_od &> 32 9/
mo R: Well Number, (9) LOCATION OF WELL by legal description:
Name Y o 'F k' e l Zev County_MQ Fios  atitude Longitude
Address Township. ) N or S. Range. 33—/ E or W. WM.
Ciy Kpizer Section _2 b > w NE %
2} TYPE OF WORK: Tax Lot Lat, Block, Subdivigion________
B¢ New et '[] Deepen [ Recondition [ Abandon Street Address of Well (or nearest address) :
(3) DRILL METHOD: __Kef IR __
O rowry Air  {J Rowry Mud ~ BF Cable (10) STATIC WATER LEVEL:
O other _ _ . below land surface. Daed - F~ G2
(4) PROPOSED USE: Aresisn pressure b, per square inch, Date
] Domestic [ Community [J Industrial 'L tvjgation - (1) WATER BEARING ZONES: T
O Thermal O Injection ﬁ Other
(5) BORE HOLE CONSTRUCTION: ' Depth st which water was fint found ___ 50 F7F
Special Constraction approval (1 Yes [BNo Depth of Completed well, 2/ O a.
Explosives used [ ] Yes B No  Type Argount, ‘ From To Estimated Flow Rate | SWL

HOLE sl &O /41 Cused off [57¢
Diameter From To Material From To sacks or pounds
16 | 0152 (Cemen O |52 142 Sacks|| /74 3/9 /200 ¥ 40
12 |52 340 (12) WELL LOG: g
. Ground elevalion

How was seal placed: Method (1A [0 B¢ Op D= )
D Other _ - Material From To SWL

Mmﬁﬂwh

Gravel placed from____ fi.to . Sizeofgravel
(6) CASING/LINER;: - o

L

| See Attached Sheels

Dimmeier = Fram . To Gange | Steel  Plastlc  Welded  Threaded
Casing: 1.2_ +2 HALL3N R O 72 O
g O 0O O
/6 9o h95 250 ® O & 0O .
/o0 RSo s 2ol O K 2O
Liner;: _f O 295 130 .250| KK O [ O
o o 0O. 0O.
Final location of shoa(s) 3 2 \'J’-
. (7) PERFORATIONS/SCREENS:
Perforations Method Pull Back
B¢ screens Type nam.
Slot Tele/pipe
From To sz Nomber Dhmeﬁr slze Caslng Liner
195 |230 | 80 L0’ Sieg] O
g,iQ ,2(.;0 d—o IC). -narh’ .sj_aej:] D
225 295 |FO yi-M n,fmﬁ 2@ D. O
a_
EI_ .0
(8) WELL TESTS: Minimum testing time is 1 hour _
Flowing - | Date surcd €0y 28  complewea M ay/ 9
& Pump [ Baiter O air "0 Artesian (cnbonded) Water Well Constructor Ceriification:
1 certify that the work I performed on the censtruction, alieration, or abandor
Yield gal/min Drawdown Drill stem at Time ment of this well is in campliance with Oregon well construction standards. Material
(1200 5)0 2 /2 1k used and information reported above arc true to my best knowledge and belief!
WWC Nember
Signed Date
(bonded) Water Well Consiructor Certification;
Temperature of Water ._Lj:L Depth Artesian Flow Found 1 accept responsibility for the construction, alleration, or ahandonment work pe:
Was a water analysis done? O ves By whom___ formed on (his well during the cun.glruction dates reported above. All work performe
] e T e ) (LD A g D Too little during this time is in compliance m;l: Ogcic:;i well construch%sm?dfdi.}‘hrs repor

O Salty Il Muddy LT odor D Colored [ Other
Depth of strata:

is true? best of my
WWC_N

Sign Date o o

ORIGINAL & FIRST COPY - WATER RESOURCES DEPAR]'MENT

SECOND COPY - CONSTFUCTOR

THIRD COPY - CUSTOMER 9809C D



h

RECEIVED

MAY 2 9 199

VIATEH HESUG . - ..
Brown C \u\, S»f\LLE':r‘ﬂ,uéJ DUES DER

REG
Brown S?'L\/ (_\m/ EuON.
Brown Clay - heavy
Dark broewa Sand + Cla\/
: Fine brown Sand ¥ 3)1t  Somc water
. Sma//' Hed i ﬂ.ﬂauf[ w. M browen Sasiel
Fiae browan Sa:w{J siH @ small P gﬂzval
i Gravel small 4o Iawge_ with brown Fine .
Ccoarse Sancdd and Si
Gravel sSmall 4o IQWJ( woi Fh birvwn C'\ﬁ7 bind cv

f”m }Pv’ ia ‘

Gravel meal'mm fo large wJ'HA browwn meoli wna
o Cearse San ~Some€ Cementafion

Sand gqudd apaue\ - ruS'FY and braken

Rus')lx/ 3rave‘ and Sam.;f eith b rown Sfrm-ly clq-f

B'ue C.lau/ - f-’lensc

Blue Sq;w(y Clq\/

Blue clay with small claystone chuaks
. B'H{ SC(&M(V Clcuj
B’ue Sqna{); C,\Gly w.“\ Semd C"Jrqv'tl
quk 3"\7 Somoly cla
. Sma’“ ] lane ﬂruuc(* Hacl-: S(ma’l "Hvtc Clasl

Small - med ium 3raufcl Fine o Coavse black Samd
qull"‘larﬂe_ Srauff and Senec|

Sligh'H\, cement ed gro(./cl

Gwaucl Small +o lmrg{ o 1 Hh bBrown Fae Sancd
vacl + Snrm( WH'\«\ Som € C,lcu, * Cérmnen '-cmlion
Browan Sﬂind-/ Qlau/

G"“’W‘cl" brae..Un C\¢7 anr( -5“/1:.'{

WELL 14b

go
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134
) 39
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"9
{50
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176
(75
203
221
2,2 2,
2571
As™7
26 ©

1329
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14/
199
150
161
11
173
17 6
(9
203
2]
2272,
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Mew Sheet

= S " g ' -
mo.vwlou 0LBE N NI DS §'WE -v3uv 343

3ZNOYE = HITTIGNI
Mg, [=o=] —=-Jo3onvve ﬂﬂEDﬂ 4= GIND - NOHI ISV - WOE

Sheel 520.47

Decemper 1, 1893

WELL 14 PUMP
12H110-6 Stage~9.33"" Imp. Dia.-COS: 1300 GPM @ 258' TDH

City of Keizer
Meadows Pump Station-Well #14

Ingersoll-Dresser
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PERFORMANCE

Ingersoll-Dresser Pump Compony

BOWL HEAD PER STAGE




\ WELL 15

@
SEP 211999  (Nhgil
STATE OF OREGON
WATER SUPPLY WELL REPOMATER RthUnEéa UtP| WHELLLD.#1 / g W
“"""“"”""3 a1 "“‘) SALEM START CARD # 5427
(9) LOCATION OF WELL by legal deacription:

County Latitude Longitude

Townzhip N or § Range E or W, WM

Section IE 11 S

Tax 2222 Block Subdivizio

[§i¢ow Well [ Deepening [ Alteration (repair/recondition) [} Abandonment

3) PRILLMETHOD:

CJAvger

ret Address of Well (ar nearest add

[316 [J Bailer DAk [ Artosian
Drawdown Dril) slom oi Tiom

Yied n
108" " bs,
%h‘ & t
Temperature of water_ 55 °  DepthAnesisnFlowFound __

Was a waler analysbs dogs?  [37¥es By whom Nﬂjﬂﬂ‘ﬁ

Did any strala contain waier not mitsble for intended use? [} Too litile

Ossty (Muddy [JOdor [Colored  []Other
Depth of strata;

) BORE B STE
Explosives used DY!IBEA':;IO Amount From To Estimated Flow Rate | SWL
HOLE - SEAL [l ? 4
r To Material Frem Te 8 or poundy
,,* h: rc lfto : pou
Howwusealplacot: Metod [JA []B [@&~ [0 [OB e wsu%m
a
lhdi?lrnphmdﬁun f o L Matarial Material From | To SWL
Gravel placed from ftw R Sizeofgravel &1 327
® CASING, Rz [ 347
Dinmeier an, 'lh,G-q:;iud Ploatic Weldad Theeoded - 1
Casing: {2 /84 124, 0O & 0O YUY M
i . O O D (] ! ;
rAR 2ol O @ O 37 mg
_lo* |27 . 0 - 0O |t 187 o
H_M_'Zﬁo_éio-zo‘bc-l’[l 2 0 [ —dgdse. (/09| 117
O a O O b
Fimnl location of siels) (g4’ 11 130
PERFORATIONS/SCREENS: \ t - - i \
e s Kl e AL
Type Material -
- D PYS ~biown U 3 17 J
/ %@W = ol = mf/g"%s—rs
/ OF 1 PS N0 O H = zigqo
O O |t )
O O |t el " Z1b | 252 37|
a O ¢+ :%t&&l_ | ZL0)
(5) WELL TESTS: Minimum testing time Is 1 hour Dato sertsd JY)AFCh W, ]

{unbonded) Water Well CertHfication:

T certify that the work I performed an the construction, alteration, or abwndonoment
of this well is in compliance with Oregon water supply well construction standarda.
Materials used and information reported sbove are true to the best of my kmowledge

and belief.
WWC Number
{bonded) Water Well Constructor Certification;

1 accept ibility for the construction, altoration, or 'bm""t
perfonmed an this well the construction dates repotted above. All wark
performed during ﬂuzunwumoanplmmth&egmwnas]w wd]

andards. This reno: utru!oﬂubutofmyknow

ORIGINAL — WATER RESQURCES DEPARTMENT  FIRST COPY — CONSTRUCTOR  SECOND CQOPY — CUSTOMER

-
‘-




Company: 4B Engineering
Name:
Date: 11/1/2012

Pump:
Size: 7THC (2 stage)

Type: Submersible
Synch speed: 3600 rpm
Curve: E6207TFPC2

Specific Speeds:
Dimensions:

Vertical Turbine:

Pump Limits;

Temperature: 120 °F
Pressure: 310 psig
Sphere slze: 0.83in

—- Data Point —
621 US gpm
150 ft
76.9%
30.6 hp
168t

Flow:
Head:
Eff:
Power.
NPSHr,

—- Design Curve —
Shuioff head: 1971
Shutoff dP: 85.3 psi
Min flow: —
BEP: 77.4% @ 683 US gpm
NOL power:

31.2hp @ 732 US gpm

- Max Curve —

Max power;
32.8 hp @ 751 US gpm

Performance Evatuation:

Fump Data

Customer:City of Keizer
Well #15-Ridge Drive
Installation Year: 1959

Speed: 3450 rpm

Dia: 4.875in

Impeller:

Ns: 3655

Nss: —

Suction: —

Discharge: —

Bowl size: 7.13in

Max lateral: 0.38in
Thrusl K factor: 4.56 b/l

eet -

ubmersible 60 Hz

Search Criteria:
Flow. —

Fluid:

Waler
Density: 62.32 b/t
Viscosity: 0.9946 cP

NPSHa: —

Motor:

Standard: NEMA
Enclosure: SUB

WELL 15 PUMP

Head: —

Temperature: 68 °F
Vapor pressure: 0.3391 psia
Alm pressure: 14.7 psia

Size: 40 hp
Speed: 3600
Frame: """

Sizing criteria: Max Power on Design Cunve

Power: —
Eye area: —
4.96 In
200 (=875 90
§ - 80
\ N — \i__\ ‘“.i\y\\:‘
175 75m \ e = =0
o ~
— ! [
% 150 T — e 274 - 50
1 N
100 L 10
100 200 300 400 500 600 700 800 900 ~ 0
E 25  —
[ =3
o
= 0
100 200 300 400 500 600 700 800 900
a 25 ﬂL— —
2 I P—
1
[
@
3 o
o 100 200 300 400 500 600 700 800 900
Us gpm

o
o
[
2
=
w
I
B

Discharge Sizes-5",6". Curves are certified for water at 60°F only. Consult factory for parformance with any ether fiuid,

Flow Speed Head
US gpm pm ft
817 3450 110
681 3450 140
545 3450 155
408 3450 167
272 3450 —

PUMP-FLO 10,6.2.0

Efficiency Power
hp
736 308
774 M
737 28
65.3 264

NPSHr
ft

259
18.9
14.7
121

Selected from calalog: Goulds Sub 60Hz Vers: 3.35
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SITE 15 BOOSTER PUMPS 1 & 2
1000 GPM @ 135' TDH

ia-COS

-

City of Keizer
Ridge Drive Reservoir/Pump Station-Well/Site #15

Booster Pumps #1 & 2--Electric Drive

Pumps 12 M90A-2 Stage-9.33" Imp. D

Ingersofi-Dresser
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BOWL HEAD PER STAGE




SITE 15 BOOSTER PUMP 3

Ridge Drive Reservoir/Pump Station-Well/Site #15

City of Keizer

: 2000 GPM @ 140' TDH

Booster Pump #3—Diesel Engine Drive

15M185--2 Stage--10.85"" Imp. Dia.-COS

ingersoll-Dresser
Pumps

® 1893 Ingersoll-Dresser Pump Company

Printed in U.S.A.

BOwWL HEAD PER STAGE
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SITE 15 BOOSTER PUMP STATION
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WELL 16

RCLEIYQARL 97 us
STATE OF OREGON WELLID#L Yy i
WATER SUPPLY WELL REPORT NOV 13 2003 LYY
(as required by ORS 537.765) STARTCARD# 141251
Instructions for completing this report sre on t of this form
{1) OWNER: Wel NGRREM OREGON | (9) LOCATION OF WELL by legal description:
Nams County Marion ___ Longitude
_City of Keizer NE Townstip @8 NorS. Range m T EorW.ol WM.
Address 930 Chemawa Rd. Seotion sw 4 __SE 74
Gty __Keizer S OR Zp 97303 |  Jein - Lot Block i Sutbedivislon
(2) TYPE OF WORK: Street Address of Weil (or nearost address) Near 1085 BafrRd.;
MNewwWal [JDoopening [JAlerstion (repmirirecanition) ] Abmndonmen Keizer, Ore,
0 W, LEVEL:
(3) DRILL METHOD: Sl ST
CRotary Als ORotary Mud [(XIcable OAuger Artoskan pressure b.porequeich, Dale
Clother — {11) WATER BEARING ZONES:
{4) PROPOSED USE: Depth ol which walsr was first found 3"
[JDomestic (Xl community [ trachustrtat Cwigetion
{) Tharmal Clinjectian [ Livestock (Xlother Munl, | From To Estimaied Flow Rets | SwWi. |
= 9y 114 10+gpm 1z
{5) BORE HOLE CONSTRUCTION: 320 400° 700+gpm T
Specte Construction epproval [1Yes [XINo mdwwwu 410 N
Exploaives used [Yos INe  Type
HOLE BSEAL Amouat
Diameter From To Matertst From To |sscksorpounds | (12) WELL LOG:
14" 0 _|180" |Cement 0' 1180° | 135 sacks O
10" [180' 410" [powdered 0 f aiarios From | To
bentonite 180" |13 sacks-5% ﬁum_umm 7 | &
Dark brown siity clay
—— Topsoll
How was nosl pleond: Methed [ 1A [ 18 [XIC [ D (JE
Oothee Iz
Baockfil placed from () N Matenel
Gravel piaced from nw N Sie of gravel
6) CASING/LINER: -
Diameter From To Gauge | Steel Plrstic Welded Thresded
Casing: __ 10" +2' 320° | .25" X O L] O
[l (M| (] (M
g g ) g Sty clay, blue-biack 148"
O 0 o d plicky and hem 178
Liner: O a B O Gravel, biack sand: cemented wi 178°
Drive Shoa yzed [ Jinside  (JOutsids  [INone fh\ :lay. brown wi cementad 4
Firal location of shoe(s) 332" Qv NG SN, OIRCK 260°
m PERFORATIONS/SCREENS: ‘.r.;u.,-:.- ,_-.!IL: DIOWT): Cemonted Wi * -
[OPertorations Msthod ‘-:u.lu:x ‘-;:h ¢ pMente 306" [330°' | 79" |
(E}Screons Typeyajot = Maedal 30485 @~ | |Gravel, sand, cemented, wibiue 330"
Sl Telaipipe cla '] 78 |
From To sirs  Nwnber Diameler  cbw Caming  Liner - »-brown, dense v ’
3135 /315 kpck] 2] 10" | Tele. [ % Continsd on cari pogs i
315 | 3z20° (1] 10" Tele. O )
320° | 330° 25 10" Tele. [ 0O Deiosiaried §/13/2003  Comploted 10/24/2003
330" | 400' 50 10" Tele. O O {unbonded) Water Weil Constructor Certification:
400" | #10° 0 10" Tele. ] 0 | cortify hal the work | parformed on te constnntion, allsration, or abandon-
of this well Is in compliances with Oregan sipply wall consiruction
{8) WELL TESTS: Minlmum testing time Is 1 hour mmm“,m . mw:m,:uhhmdm
[X] Pump DRailer O OFtowing Artsstan | inowledge and beiof.
WWC Numbar 581
Yield palimin Dravedown Drill giewn ot Time Sighed Date {4/272003
T00gpm 1683 24 hrs.
{bonded) Water Well Constructor Certification;
| acoapd responsihility for te construction, sisration, or abendoanmend work
perforrmes] on this well during the corsirudtion dabes reroriad ahow. AR work
Temperature of Wader Depth Artesian Fiow found mmmmhhmmmmmm
Wae a water analysis done? [X]Yes By whom By

Did any strata contain water not wuitable for infended umw? | |Too s
[(Osaty [Cmuddy [10dor [JColored [JOther

Depth of strata:

epott is true to the besl of my inowledge end batiel.

Mlchael Waldroop-Dallas Beler /

ORIGINAL - WATER RESOURCES DEPARTMENT

FIRST COPY - CONSTRUCTOR

SECOND COPY - CUSTOMER




Company: 4B Engineering
Name:
Date: 11/5/2012

Pump:
Size: 8RJLC (4 stage)

Type: Submersible
Synch speed; 3600 rpm

Curve: E6208REPC1
Specific Speeds:

Dimensions:

Verlical Turbine;

Pump Limits:

Pump Data Sheet - Submersible 60 Hz

Customer: City of Keizer

Reitz Well (aka: Bair Park)}—Well/Sile #16
Installation Year: 2012 (Replacement Unit)

Speed: 3500 rpm
Dia: 5.1875in
Impeller

Ns: 2815

Nss: —

Suction: —
Discharge: —

Bowl size: 7.5in
Max lateral: 0.62in
Thrust X factor: 4 I/t

Search Criteria:
Flow: 500 US gpm

Fluld:

Waler
Density. 62.32 I/ft?

Viscosity: 0.9946 cP

NPSHa: —

Motor:

Standard: NEMA
Enclosure: SUB

—

WELL 16 PUMP

Head: 300 f

Temperature: 68 °F
Vapor pressure: 0.3391 psia
Atm pressure: 14.7 psia

Size: 50 hp
Speed: 3600

Frame; "g"*

Sizing criteria; Max Power on Design Curve

Temperalure: 120 °F Power. —
Pressure: 425psig Eye area: —
Sphere size: —
i@g in
pu— — - 90
Data Point 500 s ]
Flow: 500 U'S gpm L &
Head: 303 ft
Eff: 79.6% i - 70
Power: 48 hp 400 T
‘ ™
NPSHr: 204t - % 3
' 412in B 2
— Design Curve — - 50 ‘G
Shutoff head: 512 i E 300 w0 i
Shutoff dP: 222 psi .
=
Min flow: — - 30
BEP: 80% @ 471 US gpm
200i= — 1 +20
NOL power: '
48.7 hp @ 529 US gpm 10
Max power: R 00 T 200 300 400 500 600 700 ¢
50.5 hp @ 538 US gpm B
® 25 + e
[ /
n
w
o
=z
0= 100 200 300 400~ B0O0O 600 700
50! — e —]
o
£z
] 25 —_— ———— e
[
©
2 . .
L 0 100 200 300 400 500 600 700
uUs gpm
Discharpe Sizes-5",6". Curves are certified for water at 60°F only. Consult faclory for performance with any other fluid.
Performance Evaluation:
Flow Speed Head Efficiancy Power NPSHr
Us gpm mm ft % hp ft
600 3500 233 73.5 479 26.6
500 3500 303 796 48 204
400 3500 365 78.2 472 14.4
300 3500 408 69.8 44.2 8.57
200 3500 439 53.7 41.3 7.91

PUMP-FLO 10.6.2.0 Selected from catalog: Goulds Sub 60Hz Vers: 3.35



SITE 16 BOOSTER PUMPS 1 & 2

r

City of Kei
Bair Park Reservoir/Pump Station-Reitz Well-Site #16

Booster Pumps #1 & 2-Peerless C740M-6.42" Imp. Dia.

750 GPM @ 120' TDH

th 30 HP-COS:
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SITE 16 750,000 GALLON RESERVOIR
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SITE 16 HYDRAULIC SCHEMATIC
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SITE 16 BOOSTER PUMP STATION

ANGLE ELL
0 FLOOR
Q;(-ISTING PUMP ROOM ;
-~ s

-~NT

¥ B‘ I

TRANSITIIN SPOOL _/
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W OATIAT B A NAWD
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CITY OF KEIZER
BOOSTER PUMP LAYOUT

48 ENGINEERING & CONSULTING, LLC
3000 MARKET STREET, SUITE 528
SALEM, OREGON 97301

503-589-1115

"WARNING®*™
CALL BEFORE YOU DIG
1-800-332-2344




SITE 17 ELEVATED STORAGE TANK/EST
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GeC 0061989 MAR\ .- WELL 18

BTATE OF OREGON ﬁgé/ @/b/ ou/ oy
WATER WELL REPORT WATER RESOURCES DEPT. 16980
(na required by ORS 537.765) SALEM, CREGON L2 ARD) # .-
{1) OWNER: WellNumberr | (8) LOCATION OF WELL by legal descnptmn.
Name City of Salem County - MALION Tatttsde ' " Long __'
. - Townshlp__ B3 Nars, Rl.nsa._3H____E
City Salem State (R . Zip 97330 Section 13 NE % SR W
{(2) TYPE OF WORK: TaxLot 1500 1.4 Block Subdiviston__
[f NewWell [ Deepen [J Recondition ] -Abandon Street Address of Well (or nearest addreen) 9000 Hloclk, 17th A
(3) DRILL METHOD (in nnt archard)
O RotaryAr [ Rotary Mud CF Cads (10) STATIC WATER LEVEL:
Dothe — 27 tbelowlandmurface Date _11-20-89
(4) PROPOSED USE: Arfeslanpressure . [h. peraquare inch. Date
[0 Domestic [0 Commumity [J Industrial [ .
= Imes = Im::on B o est pli-rg%uctlon (11) WATER BEARING:;ZIONES.
.(5) BORE HOLE CONSTRUCTION: R N, T e
Bpecial Construction approval  Yes o Depth of Completed Well [ From To Eatimated Flow Rate SWL
Y No L1 [ 106 125 27
Explosivsused [1 [H Type Amount 32 42 27
HOLE BEAL Amount 171 27
Dlameter From Teo Matarial From To sacks or pounds
i6"| 0|:00|cement groht O] 100 |83 sacks
bentonite 5 sacks | (12) WELLLOG: .. .
Material Fram | To | SWL
Silty clay brown 0] i8
Howwassatlplacad: Method [J A OB Fc Op OE |Gravels clay brown ig | 31
O Otber Gravels med-small sand brn 31 | 42 | 27
Backfil] placed from ftto ft  Mnterial Cemented aravels 42 | 52
Gravel placed from i to ft.  Sizeofgravel Sleaner_gr_avels 52 71
(8) CASING/LINER: Sand rown 71 | 73
Diameter From To Gange|Bteel Plastic Welded Threaded | Gravels cemented brwon 73 76
Casing. 32 | +2 |i27 1250l @ [J O ||cravels cemented grey 76 | 92
O 0 O O Clay crev 92 1106
o o O D |leravels small-med gray sand |06 1128 | 27
g o a O Packed sand grey clay 128 1131
Liner: O 0O O O Gravels tight grey sand with 131
- o 4 d O | cemented streaks grey 159
‘. Pinal location of shoe(s) 106" 100" 12" 170" Gravels cemented brown 159 [ 168
(7) PERFORATIONS/SCREENS: Sand with clay brown i68 | 173
[J Perforations Method Sand gravels brown 171 27
[X Screens Typs Material _Stainless
. Slot Tele/pipe
< From Teo aize ﬂumber Dlame size Casing Liner
. 122 128 10 F Cl
128 15871100 i0 O O
158 i68 10 = O
O O
O O Datestarted10—26-89 Completed - 11—20-89
8] o {anbonded) Water Well Constructor Certification:
(8) WELL TESTS: Minimum testing time is 1 hour ;ooertxfy that the work 1 performed on the construction, alteration, ¢
Flowing aban nt of this well mplian ith Oregon well constructio
O Pump [ Batler B At L Artesien :at.andz‘ult:‘h:?l .?l\&at':nahmmed al:'l ﬁf::matxoncr:p:lrted ahovoanara true to my bes
Yieldgelimin  Drawdown Drill stem at Time knowledga d belief. 75?
200 165 ™ L g e WiEoE A
(bonded) Water Well Constructor Certification:
. I t ibility for th natruction, alteration, or abando:
Temperature of water RRepth AreiEn Klox Bound /=== work p;;fo.”?m:;e g:c: l:;:lia well gr 7 :lge eonaf;?;tion datesnm;:\rted abc;r‘?a :
Was o water analysis dons? ~ [1Yes By whom work performed durings thi§ -ﬁ is in compliance with Oregon we
Did any strata contain water not suitable for ntendeduse? [ Too little construction stands ,4’ 1t is true to the best of my knowledge am
O Saky [ Muddy [ Odor [0 Colored [ Other belief. WWC Number =5
Depth of strata: Signed £ Date
ORIGINAL & FIRST COPY - WATER RESOURCES DEPARTMENT amcom)‘now consmucmn THIRD COPY - CUSTOMER "0809C 378
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Bump Data Sheet - Submersible 60 Hz

Company: 4B Engineering Customer: City of Keizer
Name: Lacey Court (Well #18) Well/Pump Station WELL 18 PUMP
’ Proposed Well Pump-Installation Year: 2012-13

Date: 11/7/2012

Pump: Search Criteria:
Size: 7TLC (5 stage) Flow: 525 US gpm Head: 290 ft
Type: Submersible Speed: 3450 pm Fluid:
Synch speed: 3600 pm Dia: 4.75in )
. . Water Temperature: 66 °F
Curve: E6207TAPC2 impeller. Density: 62.32 IbAt® Vapor pressure: 0.3391 psia
Specific Speeds: Ns: 3575 Viscosity: 0.9946 cP Atm pressure: 14.7 psia
Nss: — NPSHa: —
Dimensions: Suction: —
Discharge: — Motor:
Vertical Turbine: Bowl size: 7.131in Standard: NEMA Size: 60 hp
Max lateral: 0.38 in Enclosure: SUB Speed: 3600
Thrust K factor: 4.5 Ib/ft Frame: "6"™"
Sizing criteria: Max Power on Design Curve
Pump Limits:
Temperature: 120 °F Power. —
Pressure: 310psig Eye area: —
Sphere size; —
4.96i0n
— Data Point — m - 90
Flow: 525 US gpm 500 rhs S - 80
Head: 293 ft 5in
ER: 78% — K
Power; 49.8 hp 400 1= 60 &
e c
NPSHr 13.9ft ' | | @
- F50 O
~— Design Curve — P 40 E
Shutoff head: 520 ft I 300 :
Shutoff dP: 225 psi -39 o
Min Aow: —_ 20
BEP: 78% @ 537 US gpm 200 T \
NOL power, ! ~ 10
50.1 hp @ 360 US gpm | \ 0
100 200 300 400 500 600 700 Bl
— Max Curve —
Max power: '1:-' 20 //
56.7 hp @ 505 US gpm — ]
5 10
o |
= 0 I |
100 200 300 400 500 600 700
o 500 e e —
= - H{\
] i L _
s 25l ' i
2 o | |
E 100 200 300 400 500 600 700
US gpm

Discharge Sizes-5",6". Curves are cerlified for water at 60°F only. Consult factory for performance with any other fluid.

Performance Evaluation:

Flow Speed Head Efficiency Power NPSHr
US gpm pm ft % hp ft

630 3450 221 74 47.4 17.5
525 3450 293 78 49.8 13.8
420 3450 350 743 49.9 12.3
315 3450 402 64.2 49.6 1.2
210 3450 443 48 47.4 11.1

SUMP-FLO 10.6.2.0 Selected from catalog: Goulds Sub 60Hz Vers: 3.35



MARI 60019 WELL 19a
STATE OF OREGON FAGE | orF 2
WATER SUPPLY WELL REPORT WELLID.#L_ & 32935
{3 fexquired by ORS $37.763) STARTCARDE_W {23
Instructions for completing this report mre on (ke lnsi page of this form.
(1) LAND QWNER _ WellNumber___ & | (9} LOCATION QF WELL by legal descripilon:
Name  C 7Y OF KEr280 County {Marton  Laritde Langinude
Address  Miodd RUE T3 LHEMAWE RD Tosrahip____ 7. NoSRange_ 3 Eo(@wm.
City @z&e Sue 2R zip 97307 Sertion 2 b/ 14 M) v
2) TYPE OF WORK TuxLot]89® Lo " Block Subdivision
ew Well [J Deepening [ Alteration (repuirirecondition) [ Abandenment Street Address of Well tor 1 address Lavil Py
(3 DRILL METHOD; Miﬁéﬁdrzz{—y E.
D Rotary At O Rotary Mud K{Cable 3 Auger (10} STATIC WATER LEVEL:
D Other fi. betow land surface. pue_G4S5-0¢
(4) PROPOSED USE: Artesizn pressure Ib. per square inch Date
O Domenic W] Community [ lndustrial [ Irvigation (11) WATER BEARING ZONES:
OThermal D injection {0 Livesiock O Other 34 Z
(5) BORE HOLE CONSTRUCTION: Depih a1 which water vas first found :
Special Cansimetion approval O Yes I No Depth of Complcied wen 27204 From “To Estimated Flow Rafe | SWL
Exp}mi\:::':d O YesKINo Type — Amount L, =/ 75O 29
From Moterin From To  Sackso nds L 22 2‘/0 . )’ao 27
TN T | do | s B |20 S 265 2F0 2EO s
[ |Fe
| {12) WELL LOG:
How was seal placed:  Methwd 3$SA OB COC OD 5E Ground Elevalion
R Ower TREMIB Rlom G0 To SWRFACE
Backfill placed from _____ fi.to L Materal Material From To SWL
Gravet plazed from fiw____ Mt Sizeof gmavel BReol SaNDY ST o 7
{6) CASING/LINEK: |BRewH SANDY SILT [1eAVES | <) L¥
Diameler From To Gauge Siel  Plastc Welded Thresded SICTYSAND W/ GRAUELE 1% <
cosnp_sA__[¢2 YD FX R O O 9O CevRSE SOND | 5,08 VELS St 2
o 0 0 o SILTYSAND [Smalt HLRWELL €& 2/
oo 0o o CREY QLAY o [eRE GRAVELS| 74 72
o O O a SKTY eREYSHMD T ERAVSLS 73 2%
Liser O O O D CRE{ aiay 7% |9%
e DEJ a o O GREYSILT /LRE GRAVELS 9% |35
vE as [ -1 ons M
Fina! location of shoetey LT J LEEF 2N BOTTEM CLeAN SAND [6RAVEL. 726 131/
(7) PERFORATIONS/SCREENS: SVETY GRAVEL. [ SANL 131 /96
O Perforations Method 5%1&0&/&&__ “Ef-'s —‘:_?s%-_ /f/_:-
Sercens Type A/ =wiBE.  Materis!_STRINLESS J_'DLM‘;&EL ‘
R s e CLEAN GRAVEL[SOND | 79/ 2/0
Fran To  sizze Number Diameter sie Caming Liner || 5747V CoBALES JoPRVEL | R/O Ve d
176 1;75 [0 | & |/2"TRE m| 0 CLERN TAND [ CRAVEL A/¢ Fld
75 | 200 -id_P £2 TEE ] (] L ARGE (o3 ES [ EL | 2/F 227
00| g0 | o035 /2 | 7TRE O O ||s [ <o 257 | 232
240 1265 | GitWK e [ O DLERAN TAND ) & RhVES| 232 235
(8) WELL TESTS: Minkmom testiog time s 1 hour Datc suned_F~/5 = O& __ Complewd__G=3F- %
. "=1Ae ing (mbaonded) Water Well Construetor Cevtlfiention:
XPump O Bailer 0O Ar O Artesian . .
; - 1 cenify that the wark | ed am the construttion. afteration, or zbaeden-
Yield gal/min Drewdown Drill glem a1 Time ment coct":;l?s wellisin compﬁc::ﬁimugmgn; water m;:ly well l.:\:'unm
1 bt Randards, Materials oied and information repomied nbove are true to the best of my
TH Lt knowledge and beliel. :
Eiae [ A0 24 wwCNumber 4 T 27
_ g L ALl T eE
Termporare of water_25.3° " _Depth Artesian Flow Found _______ | (bonded) Water Well Coastruetor Certlfiratioa:
Was 2 waler gnalysis dome?  [(1Yes By whom 1 3ccept responsibility for the canstruction, alteration. of abandoament work
Did . . for i GCBEeEm—‘ pesformed an this woll duting the £gnstruction daes reponed above. All wark
any straa confain waler ot suilable for intended use” oo Itllle porformed during this time s in Spfpliance with Oregon water supply well
Osalty OMwddy OOdor [OColoed O comstruction  Jafis is traz to the best of my knowledge :g E!E
Depth of surata: m 2 2 7008 ) i e
Sig! A W""’ D e X "\66

ORIGINAL —- WATER RESOURCES QREWRST COPY —QO‘%'[RUCTOR SECOND COPY - CUSTOMER

i




WELL 19b

MARI 60019
STATE OF OREGON Uk A oF 2.
WATER SUPPLY WELL REPORT WELLID.#L__ £ F2935
{as required by ORS 537.765) START CARD #_ W/} [6612 3
Instrucilons for completing this report are on ihe lasi page of this form-
(1} LAND OWNER WellNumber ___ € | (9) LOCATION OF WELL by legal description:
Name C/TY &6F KErZER County_IMavioN  latiwde_  Lowgitude
Afidrﬁss 430 (’I‘{WAWA‘ Ieb Township Z N o@hng: : E o@WM
City NEIZER State Q;e Zip 77307 Seciion 2 VAR N s
(2) TYPE OF WORK Tax Lot Lot Block Subdivision
Yo New Well [ Deepening [J Alteration (repairfrecondition) [ Abandonment Street Address, of Well (o negrest gddress) e
(3) DRILL METHOD: Lt Rochpmand . ¥
D Rotary Air  [JRotary Mud  ['Cable [ Auger (10) STATIC WATER LEVEL:
[0 Other ft. below land surface. Date
(4) PROPOSED USE: Artesian pressure b per square inch Daie
[ Domestic [ Community NInduslrial O Irrigation (11) WATER BEARING ZONES:
I Thermal [injection  [JLivestock [ Other
N (5) BORE HOLE CONSTRUCTION: Depth at which water was first found
Special Construction approval [ Yes [ No Depth of Completed Well __fi. From To Estimatsd Flow Rate | SWL
Explosives used [JYes (ONo Type Amount
HOLE SEAL .S-M mé = /
Diamtter From To Mpierial From To Sacksor povnds
\ SEE /
{12) WELL LOG:
How was seal placed: Meahod OA OB 0OC 0OD L[CIE Ground Elcvation
O Other
Backfill placed from fit. 10 f.  Material Material From To SWL
Gravel placed from ft. 1o fi. Sizeofgravel || S7TY CoRBES [oReAVEL A3T Y&
(6) CASING/LINER: ISHT BovNd GRAVELS e 250
Diameter From To Gacge Sterl  Plasiic Welded Threaded SeTY JoSBLES 250 297
Casing: O O (] O | SREY SAMND ST 2355 206F
SEE | / O O 0O O 6B ILTY SANB/ GRAVEL | 269 | 277
O o 0O O BLVE clAY w/ LRAVEL 277 2%/
(W] O O 0 FINE 0 mED WD 2%/ 258
Liner: O O a a | REY STIPE CLAY 2 TS 196
O | O O
Drive Shoe used [ Inside [J Owside (] Nonc
v Final kocation of shoe(s)
(7) PERFORATIONS/SCREENS: _RECEIVED
[ Perforalions Method
M Screens Type /- RE Material _STA/INLESS QCI
Slot Ti
From To size Number Digmeter size  Casing  Liner I
N, XS |250 |25 | /2 78E O m|
250 290 | MK /0" M D
(] O
O [
(8) WELL TESTS: Minimum testing time is 1 hour Dale started Completed
Flowin 1 fon:
O Pump 0 Bailer O Air a Arus; m% (um) Water Well Constroctor Certification: ' ‘
. [ certify that the work [ parformed on the construction, alteration, or abandon-
Yield gal/min Drawdown Drill stem at Time ment of this well is in compliance with Oregon water supply well constructian
1 hr. stundards. Materials used and information reported above are troe to the best of my
knowledge and belied.
P ML_' WWC Number_/ &7
Signeuz; Date _ 7o
Temperature of water Depth Artesian Flow Found (bonded) Water Well Coustructor Certificatton:
Was a water analysis done? OYes By whom ] accept responsibility for the construction, alleration, or abandonment work
. . . . . perfarmed on this well during th struction daies reported above. All work
Did any strata conlain waler nol suitable for intended use? O Too linle performed during this ime is } pliance with Oregon water supply well
(Salty OOMuddy (JOdor [OColored CIOther | constuction i Tt is true 10 the best of my knowiedg;&d zegy
Depth of sirala: 5/ m wwC Numbcfm
Signi — Daee -

ORIGINAL - WATER RESOURCES DEPARTMENT  FIRST COPY - CONSTRUCTOR ~ SECOND COPY - CUSTOMER
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INTERGOVERNMENTAL AGREEMENT
FOR EMERGENCY WATER SUPPLY

AGREEMENT between CITY OF SALEM (Selem), an Oregon municipal corporation,
and CITY OF KEIZER (Keizer), an Oregen municipal corporation.

Recitals:

ey

2)

3)
@
5)

(©)

()

The parties hereto previously entered into an Emergency Water Agreement dated
February 6, 1987. Such agreement was amended by a letter agreement dated
October 17, 2001, 2n Amendment to Emergency Water Agreement dated on or
about December 2001, and an Amendment to Emergency Water Agreement dated

on or gbout August 31, 2007,

The parties hereto intend to terminate the Emergency Water Agreement dated
February 6, 1987, and all amendments thereto, and eater into a new

Intergovernmental Agreement for Emergency Water Supp]y on the terms and
conditions set forth herein. fone

Salem’s primary water source is located on the North Santiam River at Geren
Island.

Keizer’s primary water source is from underground wells located in the Keizer
area. : -

Both cities have ample water supplies to serve their respective communities.

Both cities desire to further develop their backup water supply capabilities
through a water supply interconnect between both water systems to handle severe
emergency conditions. .

In order to develop a backup water supply, certain construction activities will
need to be conducted.

NOW, THEREFORE, in consideration .of the following imutual promises and obligations,
Salem and Keizer agree as follows:

Section 1. Emergency Supply. Each City will provide to the other surplus water during

Section 2.

periods of emergency as provided under this Agrecment A period of emergency
includes, but is not limited to, drought, system repair, or temporary loss of supply
because of power loss, contamination, or other system breakdown. The vicinity of
the two pump stations for the interconnections is shown on Exhibit “A.”

Sale Price. Water sold to either party will be at Keizer’s commercial commodity
rate less ten percent, or the commodity rate Salem charges Suburban East Salem

‘Water District, whichever is less.
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Section 3.

Section 4.

Construction of Improvements at the Cherry Avenue Booster Pump Station.
On or before December 30, 2012,.Salem shall construct, and be responsible for all
construction management for the booster pump station structure at Keizer’s Cherry
Avenue Booster Pump Station as shown on Exhibit “B” for the purpose of housing
the necessary disinfection chemnicals. The structure shall meet all applicable zoning
and building codes. The existing control logic being used in the booster pump
station shall remain, The existing temporary structure shall be removed. The
booster pump station portion of the building will be the property of Salem and shall
be maintained by Salem. Salem shall seek Keizer’s concurrence on all architectural
features of the building and landscaping and Keizer’s concurrence shall not
unreasonably be withheld.

Construction of Improvements at the Wiessner Pump Station.

4.1 On or before September 30, 2014, Salem shall construct, and be responsible
for all construction management for approximately 2,200 feet of 18-inch
ductile iron water main connecting Wiessner Pump Station site to the City of
Salem 42-inch trunk mein consistent with the alignment shown in Exhibit “A™
and “C,” as well as the flow meter as shown in Exhibit “C,” which after
construction shall be maintained by Salem.

42 On or before September 30, 2016, Salem shall construct, and be responsible
for all construction management for up to 3,500 gallons per minute maximum
capacity booster pump station at the Wiessner pump station site in a Jocation
consistent with that described in Exhibit “C,” for the purpose of housing the
necessary disinfection chemicals. The structure shall meet all applicable
zoning and building codes. The control logic for the pump operation shall be
the same as at the Cherry Avenue Booster Pump Station site. The pump
station will be the property of Salem. Salem shall seek Keizer’s concurrence
on all architectural features of the building and landscaping and Keizer’s
concurrence shall not unreasonably be withheld. .

43  On or before September 30, 2014, Keizer shall construct, and be responsible
for all construction management for approximately 3,000 feet of 12-inch
ductile iron water main connecting Wiessner Pump Station to the Ridge Drive
Reservoir, consistent with that described in Exhibit “A” and “C,” which after
construction shall be maintained by Keizer.

44  On or before September 30, 2014, Keizer shall develop and provide the
necessary easements on the Wiessner Pump Station site for Salem to gain
access and place the booster pump station facility, piping, power supply, and
other pertinent facilities consistent with the alignment shown in Exhibit “C.”

45  On or before September 30, 2014, Keizer shall construct, and be responsible
for all construction management for the 12-inch interconnection pipe work ai
the Wiessner Pump Station, including flow meter and pressure reducing valve
consistent with the alignment shown in Exhibit “C,” which after construction

shall be maintained by Keizer.
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Section 5. Ownership and Maintenance. The termination point of operation and ownership is
the down-stream side of the respective water meters (see Exhibit “B” and “C”). Each
City will maintain their own facilities at the booster pump station sites, including
underground power and communication lines. ) -

Section 6. Back Flow Prevention. An active back flow prevention program shall be
established in each system and shall be continued for the life of the Agreement in
accordance with Oregon Revised Statutes and Oregon Administrative Rules.

Section 7. Water Meter. Each City shall install a water meter to measure flows at the inter-tie
locations indentified in Exhibit “B” and “C.” Each City will be responsible for the
cost of installation, maintenance, operation, and annual testing of that City’s water
meter.

Section 8. Notification. When water is needed due to an emergency, the City needing water
will first notify the other City to ensure that adequate water is available. Once
adequate water is identified, both Cities shall take all steps necessary to deliver the
emergency water supply. If emergency water becomes unavailable, each City shall

notify the other as soon as feasible.

Section 9. Water Quality Analysis. Upon request, the results of chemical analysis and bacteria
" counts will be supplied by the City selling emergency supply water to the City
purchasing the emergency supply water.

Section 10: Merger. This agreement sets forth the entire understanding of the parties with
respect to its subject matter, supersedes any and all prior understendings and
agreements, whether written or oral, between the parties with respect to such
subject matter, and may not be altered, modified, supplemented, or amended in any
manner whatsoever, except by mutual agreement of the parties in writing. Any
such modification, supplementation, or amendment, if made, shall be effective only
in the specific instance and for the specific purpose given, and shall be valid and
binding only if signed by the parties. The failure of the City to enforce any
provision of this contract shall not constitute a waiver by the City of that or any
other provision. '

Section 11: Severability. If any provision of this agreement shall be invalid or unenforceable
' in any respect for any.reason, the validity and enforceability of any such provision
in any other respect and of the remaining provisions of this agreement shall not be

in any way impaired.

Section 12: Compliance with Applicable Law. The parties shall comply with all federal, state,
and local laws, ordinances, and regulations applicable to this agreement, including,
" but not limited to state public contracting laws and applicable federal and state civil

rights laws.
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Section 13: Term and Termination. The term of this Agreement shall start on the date of the
last signature hereon, and end on December 30, 2037. Salem or Keizer may
terminate this Agreement by written mutual consent of the parties or upon either
party providing upon not less than one hundred eighty (180) days written notice to
the other party and specifying the termination date.

Section 14; Termination of Emergency Water Agreement Dated February 6, 1987. The
Emerpency Water Agreement dated February 6, 1987, the letter agreement dated
October 17, 2001, and the Amendment to Emergency Water Agreement dated on or
about December 2001, and the Amendment to Emergency Water Agreement dated
on or about August 31, 2007, are terminated on the effective date of this

Apgreement,

N WITNESS WHEREOF, the parties have, by approval of their respective governing
bodies, ceused this Agreement to be executed: )

City of Keizer City of Salem
By: — B{:V SNA\TN )\5 SNAN 8
“Ghris «Eppley, City-Vianager : > Linda Norris, City Manager -
City of Keizer ' ~ City of Salem
Date 222~ Date ‘?[.m /a__ma.

JPITLCIG\Grotp\directorUudy\201 2 Corresp\AGREEMENT Sean B changea 7 with es) chanpes_2 Final.docx
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