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EXECUTIVE SUMMARY  

The City of Banks (City or Banks) is located approximately 26 miles west of Portland in the eastern foothills of 

the Coast Range of Oregon. The Water Department of Banks Public Works currently provides water to 

approximately 2,160 residential, commercial, industrial, and irrigation customers in and around the city limits. 

This Water Management and Conservation Plan (WMCP) is an update to the October 2010 report. This report 

provides guidance to City officials to meet the current and future needs of the community and demonstrates 

compliance with the requirements set forth in Oregon Administrative Rule Chapter 690 Division 86.  

Banks obtains water through diversion and treatment of surface water from the Green Mountain Springs 

approximately 3.5 miles north of Banks, and appropriation of groundwater from two wells that tap the 

Columbia River Basalt Group (CRBG) aquifer system. Banks holds two surface water right certificates for the 

Green Mountain Springs, and two water right permits for the wells within the City. The City’s water system 

does not currently benefit from interties with other water providers.  

Banks has made great progress in water conservation through various programs implemented since the 2010 

Water Management and Conservation Plan. In 2018 Banks City Council adopted City Ordinance 50.24 Water 

Conservation to limit outdoor irrigation, water waste, and require water efficient landscaping among other 

conservation measures. Bank also created programs to identify and repair leaking or aging infrastructure, 

implement public education programs on conservation measures, and to provide financial incentives to 

customers who report and repair leaks in a timely manner.  

The water demand estimated over the 2015 – 2019 period presented in this document averaged 

approximately 133.8 gallons per capita per day (gpcpd) including losses due to leakage, unaccounted for water, 

and authorized non-revenue water. This is a 10% improvement from the 2010 WMCP 2005 – 2009 period 

when the average demand was estimated at 152 gpcpd. The 2019 per capita usage was 122.3 gpcpd.   

However, even with improvement in water conservation, Banks has run short on available water sources 

during summer months. In 2014, 2015 and 2018 low groundwater levels triggered the City’s Water Curtailment 

Plan from the 2010 Banks WMCP, which was adopted as City Ordinance 50.23. The City’s Water Curtailment 

Plan defines three levels of system triggers and conservation actions in the event of a water shortage 

emergency and dictates the how water-use curtailment is communicated, implemented, and enforced. The 

City’s water conservation program, while successful, is not sufficient to reduce systemwide water losses to 

10% or less until failing infrastructure is replaced. Due to continued degradation of pipelines and a small 

percent of unaccounted-for operational water use, the total systemwide non-revenue water for the 2015-

2019 period remains at an annual average of approx. 43% of total water demand or approx. 36% of finished 

treated water production.   

In response to these summertime water production shortages, on December 11, 2018 City Council adopted 

Resolution 2018-19 which declared a moratorium on new development in Banks until planned improvements 

could be completed and, if necessary, new sources of water could be identified and developed. Currently, two 

major pipeline replacement projects, Park Street and Sellers Road pipelines, are in progress.  Park Street 

started construction in June of 2020 and Sellers Road Pipeline replacement is scheduled to start construction 

in the summer of 2021.  In total, these two projects are expected to reduce the total water loss by an average 

of  up to 2.5 MG per month. Banks anticipates that the pipeline replacement projects will reduce the annual 
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average non-revenue water to 20.5% or less.  Operational conservation at the Green Mountain Water 

Treatment Plant and further leak detection and repair may yield an additional 8 - 10% reduction.   

Based on 2020 population and future growth projections, the City of Banks currently has the system capacity 

and storage capacities needed to meet the average demand of its existing customers. However, Maximum Day 

Demands (MDD) during the summer months already exceed estimated capacity by as much as 12% (as 

recording in July 2015).   

Projected population growth and associated MDD forecasts suggest the City needs to increase its water system 

capacity to meet the rising demand. At the current growth rate, with all conservation measures in place and 

major pipeline replacements completed by 2022, the available production is expected to reduce MDD to  

below capacity by 2025. However, under the same steady slow-growth projections, the MDD will increase and 

consume the projected conserved water  before 2030.. Under current slow-growth conditions, Average daily 

demand (ADD) is expected to remain below the system capacity through 2050  The City will need to continue 

to actively reduce water loss from the system, encourage customer water conservation, optimize production 

under the existing water rights, and develop additional capacity in the coming years.  
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1 Introduction  
CwM-H2O, LLC. (CwM) prepared this Water Management and Conservation Plan (WMCP or Plan) on behalf 

of the City of Banks (City of Banks). The City’s water utility services its customers by diverting and treating 

water from the Green Mountain Springs and appropriating groundwater from two City wells. Banks, Oregon 

is located approximately 26 miles west of Portland in the eastern foothills of the Oregon Coast Range and 

provides water to approximately 2,160 residents within and outside the city limits. It is a water supplier 

with authority to serve and operate from the Oregon Health Authority (OHA) and the Oregon Water 

Resources Department (OWRD). 

Water use as described in this Plan uses units of flow rate common to municipal planning. These are defined 

here for the reader and include:  

• Gallons Per Minute (GPM), a rate of water measurement. 

• Cubic Feet Per Second (CFS), a rate which is equal to 448.83 GPM, and: 

• Million Gallons Per Day (MGD), a rate which is equal to approximately 694.44 GPM. 

1.1 Purpose of the Plan 
This Plan documents the current status of the City’s water supply and estimates the future needs for growth 

in capacity. The WMCP is intended to provide guidance for management and conservation of existing water 

supplies, identify the demand to greenlight currently held water rights, and/or establish the need to 

develop additional water rights from alternative water sources.   

 

The outcomes of the analyses presented in this report position the City to meet the following water right 

permit conditions, and request additional points of appropriation for  groundwater permits and a new 

winter water right for surface water on West Dairy Creek. This Plan; 

 

1) Complies with Permit G-7593 Condition to submit an updated WMCP and Greenlight the remaining 

0.057 CFS under Permit G-7593. Groundwater Permit G-7593 is subject to Special Order 107-308, 

a Final Order for an Extension of Time.  This order extends the development period for Permit G-

7593 from October 1, 2017 to October 1, 2027.  This order also includes the development 

restriction that limits the maximum use under this permit to 0.613 cfs.  Any appropriation of water 

beyond 0.613 cfs (not to exceed the maximum amount authorized under the permit, being 0.67 

cfs) shall only be authorized upon issuance of a final order approving a new WMCP under OAR 

Chapter 690, Division 86 that authorizes access to a greater rate of appropriation of water under 

the permit consistent with OAR 690-086-0130(7). The required WMCP shall be submitted to the 

Department within 3 years of this Final Order. 

2) Incorporates successful conservation water savings into long-term water demand.  Banks is 

completing two pipeline replacement projects. This failing infrastructure was targeted for 

replacement based on the City’s leak detection monitoring.  The infrastructure upgrades are 

anticipated to reduce the system water loss due to leaks to less than 10 percent.  Identified 

operational water use (non-revenue water) at the Green Mountain Slow Sand Filter Plant (SSFP) 

may also  reduce the total water loss through optimization of operations.  The projected conserved 

water from the infrastructure replacements   are incorporated into the City’s future water demand 

forecast.  
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3) Identifies the need for additional water rights to support growth projections. Banks proposes to 

meet water demand to 2050 using the City’s existing groundwater rights, Permit G-7593 for Well 

1 and Permit G-16312 and its two surface water certificates; Certificate 5353 and Certificate 83131.  

The City intends to add points of appropriation to both  groundwater permits in order to maximize 

the use of the groundwater resource.    The City will also submit an application for 2.0 CFS of winter 

water on West Dairy Creek to use as back-up supply and to recharge a potential Aquifer Storage 

and Recovery (ASR) system.  This surface water reserve is needed to support groundwater water 

recovery anticipated by the increased use of the City’s groundwater permits.     

 

The City’s Maximum Day Demand (MDD) exceeded the available system capacity in 2014, 2015, and 2018.  

The scheduled pipeline replacement projects to be completed in 2021 will increase the available water 

supply by approximately 2.0 MG a month to meet the MDD until 2025 but does not appear to meet MDD 

after 2030.  Additional sustainable water supply will be needed after 2030 to meet the MDD demands. In 

total, the City of Banks requires: 

• Approx. 0.330 CFS (0.213 MGD or approx. 148 gpm) of additional capacity to meet the projected 

30-year MDD estimate at 2050.  (Assuming the continued reliability of the current supply, a steady 

slow-growth rate scenario, and that replacement of Park Street and Sellers Road pipelines provides 

the reliable estimate of 2.0 MG a month of conserved water (0.067 MGD or approx. 46 gpm) to 

meet the demands until 2030).  

• Approx. 0.310 CFS (0.200 MGD, or approx. 139 gpm) of additional supply redundancy to the system 

to protect against the potential long-term loss of the City’s slow sand filter plant (SSFP) or spring 

flows.  

• A safety factor of 25% for an additional 0.160 CFS (0.103 MGD or approx. 72 gpm) of capacity for 

extreme peaks or unexpected system issues, for a total of 0.80 CFS (0.372 MGD or approx. 359 

gpm) required daily demand.  

 

Increased capacity can be generated in multiple ways. Adding new points of appropriation to the City’s 

exiting groundwater permits would help to maximize production under their existing rights and increase 

capacity. However, increasing groundwater withdrawal could result in negative impacts on the aquifer 

system resulting in increased cumulative groundwater level drawdowns. Capacity can also be increased 

through the acquisition of both irrigation and winter water right on West Dairy Creek for summer use and 

winter storage through an ASR system, or the development of a pipeline to a regional provider.    

 

Any approval of additional water right development must be based on current and future water demand 

of the community. The City’s water management and conservation assessments are presented in the 

sections that follow with benchmark activities identified. This Plan fulfills the requirements of (Oregon 

Administrative Rules) OARs adopted by the Oregon Water Resources Commission in November 2002 (OAR 

Chapter 690, Division 86) to come into administrative and operational compliance with water rights issued 

by OWRD. 
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1.2 Plan Organization  
This Plan is organized in a manner consistent with Chapter 690, Division 86: 

                

Table 1.1 Plan Organization 
Section Requirement 
Section 1 - Introduction OAR 690-086-0125 

Section 2 - Water Supplier Description OAR 690-086-0140 

Section 3 - Water Conservation OAR 690-086-0150 

Section 4 - Curtailment OAR 690-086-0160 

Section 5 - Water Supply OAR 690-086-0170 

 

1.3 Data Sources 
This document presents information collected and evaluated by CwM and the City of Banks. The 

information includes data from interviews with City staff, daily records of water treatment plant and 

production well operations, production data recorded and provided by Banks or reported to the OWRD, 

publicly available population growth rate estimates, public and private geologic, hydrogeologic, and site 

reconnaissance information. CwM communicated frequently with Banks office staff between May and June 

2020 to complete interviews and confirm data collected from other sources. 

 

Documents regularly cited in this Plan include the City’s updated Water Master Plan (Kennedy/Jenks, 2009), 

the 2010 City of Banks Water Management and Conservation Plan (Golder, 2010), and the Aquifer Storage 

and Recovery Feasibility Study (CwM-H2O, 2018). Draft Cost Estimates for a new water treatment plant 

and transmission pipeline to a regional water provider are provided by Kennedy/Jenks (2020) 

 

1.4 Affected Local Government 
OAR 690-086-0125 (5) 

The local government entity is Washington County. A copy of the draft WMCP will be submitted to 

Washington County along with a request for comments related to consistency with the Washington 

County’s comprehensive land use plan. 

Washington County Land Use and Transportation address: 

Washington County 

Land Use and Transportation  

155 N. First Avenue, Suite 350 

Hillsboro, OR 97124 

 

1.5 Plan Update Schedule 
OAR 690-086-0125(6) 

Following the requirements of OAR 690-086-0125(6), Banks proposes to submit a progress report on or 

before October 1, 2025 (5-years) or as directed by OWRD. Banks expects that the replacement of 

transmission and distribution pipelines in the City’s water system in 2020 and 2021 will significantly reduce 
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water losses due to leaks. This may relieve the City from a development moratorium due to insufficient 

system capacity in the short-term.  However, Banks is also aware of two residential development projects 

that could add approximately 170 to 800 residential units within a few years of the moratorium being lifted. 

This would accelerate the projected population growth rates beyond the current trend documented in this 

WMCP.  Should such a development plan be approved by Banks and Washington County, the City will 

submit an update to this WMCP that includes a greater rate of growth depending on the time lines for the 

approved development. Otherwise, Banks  proposes to submit an updated WMCP at the end of the 10-year 

period in 2030.   

 

 

The schedule for benchmark progress reports is as follows: 

• Park Street pipeline replacement and leak repair (completed July 2020) 

• Sellers Road transmission line replacement and leak repair (2021) 

• Customer Meter Review (2021) 

• Replace intra-system master meters that have been identified as unreliable and add more  intra-

system meters (2025) 

• Optimization of Green Mountain SSFP operations (2025) 

• Progress Report due October 1, 2025 

• Reach goal of less than 10% water system losses (2025) 

• Updated WMCP due on October 1, 2030 

 

1.6 Request for Additional Time for Metering or Benchmarks 
OAR 690-086-0125(7) 

Banks is  requesting additional time to complete  a single residential meter installation. This unmetered 

service was discovered during the design of the Sellers Road Pipeline in 2019. This is a residential service 

outside city limits along the route of the Sellers Road Pipeline.  The City plans to install this service meter 

as part of the construction of the Sellers Road Pipeline Replacement Project in 2021. All other customers 

are currently metered.  Meter replacement and upgrades are underway across the entire system.  

 

Banks is not requesting additional time to implement an annual water audit program, a water meter testing 

and maintenance program, a leak detection and repair program, nor a public water conservation education 

program, as all of these benchmarks have been met by the City at this date. Progress for these benchmarks 

is described in the Water Conservation Element, Section 3.    
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2 Water Supplier Description 
OAR 690-086-0140  

Water Supplier Description outlines Banks’s service area, water sources, and existing water rights. It also 

considers the adequacy and reliability of the Banks’s existing water system. This section also provides a 

description of Banks’s customers and their water use patterns, the water system, the status of 

interconnections with other water providers, and an estimate of systemwide water loss as leakage or other 

unaccounted for water.  

2.1 Description of Water Sources  
OAR 690-086-0140(1) 

The City of Banks water system service area includes the area within the incorporated city limits and other 
contiguous or neighboring territory that the City Council determines to serve. At present, a small service 
area west of the City’s UGB and a series of connections along the treated water transmission line running 
from the City’s water treatment plant to the main distribution area are the only areas served that lie outside 
the city limits (Exhibit 2-1). The Banks City Council currently maintains a moratorium on creating new 
connections outside the city limits, so the number of outside customers is assumed to be constant. 
 
The City’s water supply is obtained entirely through diversion and treatment of surface water from Green 
Mountain Springs (Cert. 5353 and 83138) located north of the city and appropriation of groundwater from 
the CRBG aquifer underlying the city. The City does not currently have any intergovernmental or water 
supply delivery agreements with other water providers.  
 
A series of maps that presents the location of the City’s current water sources is provided in Exhibit 2-2a-
d. The Green Mountain Springs, tributaries of the West Fork of Dairy Creek, are located approximately 3.5 
miles north of Banks. The springs were first developed as the City's water supply source in 1924 and consist 
of a large spring (West Spring) providing much of the water used by the City and a nearby pair of smaller 
springs (East Springs). The City has owned approximately 117 acres of land surrounding the Green 
Mountain Springs as a water source protection measure since the 1930s and 1940s. The Oregon Health 
Department prepared a draft delineation of the recharge area for the springs, indicating infiltrated water 
contribution from approximately 1000 acres surrounding the spring sites (Golder, 2010). 
 
Spring flow is captured behind two concrete impoundment and diversion structures (one for the West 
Spring and one for both East Springs) built a few hundred feet below the spring outlets. Captured water is 
transmitted to the City’s Slow Sand Filter Plant (SSFP), passes through the Clearwell, before then flowing to 
the 0.07-MG chlorine contact reservoir (the North Star Reservoir). Treated water is transmitted via a high-
pressure zone, along the Sellers Road pipeline, to the two Carsten Reservoirs (combined 1.5-MG storage 
capacity), located on a hill NE of the city, before delivery to water customers in the lower pressure zone. A 
small number of customers in the upper pressure zone above Woolen Road are served directly from the 
treated water transmission line between the North Star and Carsten Reservoirs.  
 
The City completed a 450-ft deep production well (the Behrman Well/Well 1, Permit G-7593) in the CRBG 
aquifer in 1979. Well 1 is located on the south side of Banks Road about 2,000 feet SE of the Carsten 
Reservoirs (see Exhibit 2-2). The City drilled and completed a second production well (Well #2, Permit G-
16312) in the CRBG aquifer in 2005. Well 2 is completed to a depth of 665 ft and is approx. 67 ft from Well 
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1. Water appropriated from these wells is chlorinated at the wellhead and pumped to the Carsten 
Reservoirs before delivery to water customers or is pumped directly into the distribution system. 

2.2 Map of Current Service Area 
OAR 690-086-0140(2) 

The current and historic population of the Banks Water System service area is an aggregate of customers 

inside and outside of the city limits (Exhibit 2-1). A current population estimate of 2,160 for the City of 

Banks is referenced from the 2020 Proposed Population Forecast for Banks compiled by the Portland State 

University Population Research Center (PSU, 2020). The Banks City Planner provided an estimate of 305 

customers, included in the population estimate, currently served outside the service area. A previous 

decision by the City Council halted new connections outside the City’s limits. No new customers are 

anticipated outside the Banks UGB.  

 

2.3 Assessment of Adequacy and Reliability of Existing Supplies 
OAR 690-086-0140(3)  

As measured by water rights and source capacity, Banks is not capable of meeting its long-term water 

supply needs with existing water rights and sources. Supply constraints are imposed by water right capacity, 

current infrastructure, and by potential limitations on source water.   

Water right capacity has been fully met under Banks surface water certificates and the City has met the 

requirements to claim full beneficial use of its two groundwater permits. With all four of its water rights 

certificated, Banks will still fall short of meeting current maximum day demands due to water source 

constraints and infrastructure.   Infrastructure constraints include significant water loss from transmission 

and distribution pipelines, limited capacity of the SSFP, limited winter seasonal surface water diversion due 

to turbidity events, permit conditions that limited annual cumulative drawdown allowed in aquifer systems, 

and potential future spring flow limitations in summer months due to climate change as our western 

Oregon summers are predicted to become longer and drier.  Leaking transmission and distribution pipelines 

were replaced starting in 2020 and continuing through 2021, but this recovered water loss will only sustain 

the projected peak demand to 2025-2030. 

2.3.1 Adequacy of Existing Supply 
The City’s existing water supply is inadequate to meet current peak demands that can occur in the months 

of June, July, and August when water use is highest (see Section 5.4 Demand Forecast). This has been 

demonstrated by mandatory water curtailment events in recent years. Through constant monthly 

monitoring, Banks identified that water loss due to failing transmission and distribution lines was the cause 

of the current inadequate supply.  These transmission lines are scheduled for replacement over the next 

two years, from 2020 -to 2021.   

Once the pipelines are replaced, total unauthorized water loss is expected to drop to below 10 percent, 

Banks will have adequate water rights to meet current approved development projects but not the 

continued growth projected to 2050.  The approved expansion of the City’s Urban Growth Boundary 

provides land that can be developed to support the projected 2050 population of approximately 3,300, 



 
                                               

1 3 19  SE  Ma r t i n  Lu th e r  K i ng  J r .  B l vd .  Su i te  20 4 ,  Po r t l an d ,  O R 97 21 4  

C o mp l e te  Wa t e r  Ma na ge me nt   |   cw mh 2o .co m          9 

however the existing water supply and water rights are inadequate to meet that demand (see Section 3.4 

Water Audit and Section 5.4 Demand Forecast).  

2.3.2 Reliability of Existing Supply 
During periods of average and peak demand, Banks requires the use of both surface water and groundwater 

to some extent.  This means that under current demands the City has no significant redundant water supply 

in the case of emergency.  Long-term loss of spring sources due to a landslide have occurred in the past. 

Forest fires or earthquakes could also eliminate access and the use of the City’s surface water diversion for 

up to a year.  Such  events would trigger an immediate long-term curtailment of water to customers. Table 

2.1 summarizes the limitations of the City’s current water sources.  

Table 2.1 – Use Limitations of Existing Permitted and Certified Water Sources 
Water Source Use Limitations Available Expanded Use 

Cert. 5353 
West Spring 

Limited SSFP Production Capacity, Potential 
for limited summertime spring flow, high 
turbidity events in winter, catastrophic 

forest fire and earthquake. 

Potential for expansion of SSFP 
to fully meet maximum water 

right rate.  

Cert. 83138 
East Springs 

Limited SSFP Production Capacity, Potential 
for limited summertime spring flow, high 
turbidity events in winter, forest fire and 

earthquake. 

Potential to engineer a diversion 
to limit turbidity 

G-7593 (Well 1) & 
G-16312 
(Well 2) 

Permit conditions that limit drawdown in 
the aquifer. Depth of pump in the well. 

None, full capacity met. 

 

Groundwater production under permits G-7953 and G-16312, which has accounted for between 27 and 

46% of total production over the last five years of record, is limited primarily by permit conditions that 

restrict annual and cumulative drawdown, pump and motor configuration, and the depth of the pump 

installation. Despite these limitations, aquifer properties and regional groundwater trends indicate that 

groundwater production is reliable at the current average rate and for short durations at the permitted 

maximum instantaneous rate.  

 

The estimated total capacity of Banks was approximated at 0.500 MGD based on groundwater production 

and SSFP limitations for the surface water springs from 2015 – 2019 daily records. Over these past five 

years, Banks has relied on the West Spring for up to 67.4% of the total annual water production. However, 

this practice is not fully reliable due to the variable, climate-dependent nature of the spring flow, the 

potential for forest fires, the potential for a major Cascadian subduction zones earthquake, and limitations 

of the SSFP during high-turbidity events.  

 

In summary, to meet the long-term water demands Banks needs additional groundwater points of 

appropriation to provide greater groundwater source capacity to meet average and maximum day 

demands and to provide additional supply redundancy in the event the spring sources (surface water 

supply) is lost.  Alternatively, Banks would have to seek interconnection with a regional water provider to 

meet 2050 water demands or develop a new winter-water surface water supply when water is available 
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from the West Fork of Dairy Creek.  A new interconnection or winter-water source could support a 

sustainable Aquifer Storage and Recovery (ASR) system to recharge the City’s groundwater sources. 

 

2.4 Records of Water Use 
This section begins by defining the terminology commonly used in discussions of recorded water use, 

followed by descriptions of system and monthly demands, peaking factor, and per capita demands. 

Terminology 

Production is the total amount of water diverted from the source.  Finished water refers to the quantity of 

water delivered to the distribution system from a water treatment plant. For Banks, production is the total 

amount of water diverted to use under the City’s water rights. Production may be divided into two broad 

categories; water that provides revenue to the utility, and water that does not provide revenue, also known 

as non-revenue water. This breakdown is shown in the International Water Association/American Water 

Works Association (IWA/AWWA) water audit schematic provided in Figure 2.1. These terms will be used 

later in Sections 2.10 System Leakage Quantification and 3.4 – Annual Water Audit. 

Water 
Sources 

Authorized 
Consumption 

Billed Authorized 
Consumption 

Billed Metered Consumption 
(exported water - not applicable) 

Revenue 
Water 

Billed Unmetered Consumption 

Unbilled 
Authorized 

Consumption 

Unbilled Metered Consumption 

Non-Revenue 
Water 

Unbilled Unmetered 
Consumption 

Water Losses 

Apparent Losses 

Unauthorized Consumption 

Customer Metering Inaccuracies 

Systematic Data Handling Errors 

Real Losses 

Leakage on Transmission and/or 
Distribution Mains 

Leakage and Overflows at Utility’s 
Storage Tanks 

Leakage on Service Connections 

 
Figure 2.1 - International Water Association/American Water Works Association (IWA/AWWA) water 
audit schematic. 
 

Revenue water consists of all billed, metered water consumption, and any billed unmetered consumption, 

such as water that is sold for construction but is not metered. Some non-revenue water is to be expected, 

including authorized consumption as well as real and apparent water losses. Authorized consumption 

includes unbilled metered or unmetered consumption such as use for  firefighting, and hydrant flushing.  

Unauthorized consumption is considered  a water loss. Water loss includes  both apparent losses such as 

meter inaccuracies and real losses such as through leaks, reservoir overflows, and evaporation.  Banks 

estimates and accounts for unbilled authorized water uses including hydrant use, water main flushing,.  The 

City considers remainder of the nonrevenue water  to be real or apparent water losses. 
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Other terms used to describe water use by the City include: 

Production Water - refers to the quantity of water delivered to a distribution system from a diversion at a 

water treatment plant, wholesale supplier, or native ground water well. This includes metered 

consumption (for example, residential, commercial, industrial, public, and irrigation customers), 

unmetered uses (fire district training, fire-fighting, hydrant flushing, other), and water lost to leakage, 

reservoir overflow, SSFP filter operation, and evaporation.  

 

 

Peak Season - Banks defines its peak season as the three-month period from June through August.  

 

Generally, demands and consumption in municipal systems are expressed in units of million gallons per day 

(MGD). They may also be expressed in cubic feet per second (CFS) or gallons per minute (gpm). One MGD 

is equivalent to 1.55 CFS or approximately 694 gpm. For annual or monthly values, it is typical to refer to 

the total quantity of water in million gallons (MG). The following terms are used to describe specific values 

of system demands: 

 

• Average Day Demand (ADD) equals the total annual demand divided by 365 days. Demand is 

based on total production, which includes all water taken from the City’s springs as well as 

groundwater pumped from the City’s wells.  

 

• Maximum Day Demand (MDD) equals the highest system demand that occurs on any single day 

during a calendar year. It is also called the one-day MDD or peak day demand. The MDD is 

calculated based on daily production data from all sources.  

 

• Monthly Demand refers to demand during a calendar month. This demand can be expressed as 

the total volume of water produced in a month, or as a daily demand value by dividing the total 

monthly volume by the number of days in the month.  

 

• Maximum Monthly Demand (MMD) equals the highest monthly demand during a calendar year 

or study period. 

  

• Peaking Factors are the ratios of one demand value to another. The most common and important 

peaking factor is the ratio of the MDD to the ADD, which is used in this report. 

 

• Gallons per Capita per Day (gpcpd) is the system demand divided by the population served. The 

per capita water use is a benchmark for water use efficiency.  This ratio allows the City to 

compare its water use against other Cities. Over time the City can use this ratio to assess how 

conservation programs and efforts on leak detection and repair are improving the efficiency of 

the water system. 
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2.5 Present and Historic Water Use 
OAR 690-086-0140(4) 

Banks provided five years of water use records to inform this analysis. CwM also reviewed the water 

diversion data collected going back to 2008. In general, that review suggests that City conveyance and 

distribution infrastructure has continued to fail over the past decade, and that finished water loss (which 

does not include the SSFP operation) has increased from approximately 27 percent in 2009 to about 36.4 

percent in 2019, even with significant improvement in customer conservation.    

The 2015-2019 Five-Year Average Day Demand (ADD) is estimated at 0.282 MGD, or 133.8 gpcpd, and the 

MDD for the period is 0.558 MGD. The City has a three-month Peak Season for water demand that includes 

June, July, and August. Seasonal ADD ranges from 0.258 MGD (124 gpcpd) in the off-peak months, to 0.352 

MGD (169 gpcpd) for the Peak Season. Much of the increase in usage over the peak season is from lawn 

irrigation, which is the focus of several City water conservation initiatives. 

A review of daily water production records indicates a historic Maximum Day Demand (MDD) of 0.558 MGD 

recorded on July 31, 2015, leading to a period when Banks implemented curtailment actions. An MDD of 

0.558 MGD equates to an individual use rate of approx. 264 gpcpd. Two other peak usage days (June 1, 

2015 at 0.538 MGD and June 27, 2015 at 0.509 MGD) also immediately preceded the 2015 curtailment 

period. CwM estimates the City’s water system maximum reliable capacity based on these curtailment 

events is approximately 0.500 MGD. Although the system can handle single day demands exceeding this 

capacity, the summer of 2015 demonstrated how multiple days exceeding 0.500 MGD necessitated 

curtailment actions. Banks currently has no redundant water sources. All existing sources are necessary to 

meet the MDD. The historical Maximum Monthly Demand (MMD) occurred in June 2017, when 12.9 MG 

was diverted or pumped to meet demand.   

Based on total daily water production and monthly metered water consumption data, the Banks water 

system experiences high volumes of non-revenue water averaging 0.124 MGD, or more than 40% of ADD. 

The City’s goal is to reduce total non-revenue water to approx. 0.060 MGD through the Park Street and 

Sellers Road Pipeline replacement efforts by late 2021. In order to reach a goal of less than 10% non-

revenue water, apparent and real losses would need to be reduced by another 0.032 MGD. 

The peak day factor has historically reached more than 2.3 times the Five-Year ADD and this should be kept 

in mind for managing water use during unusually hot summer weekends. However, Banks has worked hard 

to educate customers regarding the limitations of their water system and to self-monitor water use on very 

hot vacation weekends. Assuming no additional growth in the UGB, Banks does not anticipate demands 

reaching the historic peak again due to implemented conservation activities.  

To better understand the current water demand for the Banks system, Figure 2.2 – 2015 - 2019 Monthly 

Production by Well shows the monthly volume of water produced by each well during the year. Similarly, 

Figure 2.3 – 2015 - 2019 Monthly Production by Spring compares the diverted volumes from each spring 

source. These figures illustrate how relative pumping from the two wells and diversion from the springs 

generally peak from June to August. This three-month period represents the highest per-capita demand 

juxtaposed to the summer period of moderate to low spring flow. The groundwater sources are used to 

compensate for the decrease in summertime spring flows.  The 5-year maximum daily groundwater 

production on record was 0.389 MGD on July 31, 2015. Only 11 days between 2015 – 2019 recorded 
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groundwater production above 0.300 MGD, all of which were in June, July, or August of 2015. Average daily 

groundwater demand is 0.117 MGD over the entire year and 0.148 MGD from June – August.  

 

 

Figure 2.2 - 2018 - 2019 Monthly Production by Well 

 

 

Figure 2.3– 2015 – 2019 Monthly Production by Spring 

The estimated available spring flow and permitted diversion rates exceed the combined diversions from 

the springs, even in the high-demand summer months the total volume is limited by the capacity of the 

SSFP.  Diversions from the springs often exceed the processing capacity of the SSFP. The filter plant capacity 
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is estimated at 6.1 MG per month, or approx. 0.200 MGD based on daily output records. This is dependent 

on many factors, including water quality and filter condition. Although average spring diversions are 0.189 

MDG, average SSFP production is 0.154 MGD. Based on the total surface water diversion to the SSFP, an 

average of 18.5% ends up as non-revenue (unbilled authorized consumption that is metered) operational 

use in managing the SSFP and is returned to the stream. However, the City includes the SSFP operational 

use as production water and an apparent loss because it is diverted from the stream under the City’s water 

right certificates.  This suggests that there are some operational improvements that might reduce the 

apparent loss of diverted water, however the SSFP is already at capacity and could not capture and process 

this additional water even if conserved (see Section 3.4 Water Audit).  

2.6 Water Right Inventory Table 
OAR 690-086-140(5) 

Banks’s water rights are presented in Table 2.3 – Banks Water Rights Inventory. The table identifies each 

water right and associated source or well (OAR 690-086-140(5)).  As a point of convention this Plan will 

refer to the water right or permit by its latest status (e.g. if the file is still in permit status the Plan will use 

the permit number, if a certificate has been issued the Plan will refer to the certificate number, permits 

with transfers will be referenced together permit/transfer). 

2.6.1 Environmental Resource Issues of Concern 
OAR 690-086-0140(5)(i) requires an analysis of Threatened, and Endangered Species and Critical 
Groundwater Areas associated with the water rights held by a water provider. 
 
The City of Banks, its water system, and water sources are not located in any defined Groundwater 
Restricted Areas or Critical Groundwater Areas of the State of Oregon. 
 
The City’s two spring sources flow into the West Fork of Dairy Creek, which is located in the 231 mi2 Dairy-
McKay Creek Watershed in the Tualatin River subbasin. The subbasin hosts several sensitive, threatened, 
or endangered aquatic species. These federal or state protected species are listed in Table 2-2a below. 
Table 2-2b lists water quality limited source parameters for the West Fork of Dairy Creek. 
 
 

Table 2-2a – Protected aquatic species in the Dairy-McKay Creek Watershed 
Species Federal Listing State Listing 

Chum Salmon Threatened Not listed 

Steelhead Salmon Threatened Not listed 

Chinook Salmon Threatened Essential habitat 

Coho Salmon Candidate Not listed 

 
 

Table 2-2b – Water Quality Limited Source Criteria 
Basin/Subbasin Water Body Parameter Season Uses Status Year 
Willam./Tualatin W. Fork Dairy Creek DO Jun – Sep Aquatic Life Cat 4a 2002 

Willam./Tualatin W. Fork Dairy Creek E. Coli Summer Recreation Cat 4a 2002 

Willam./Tualatin W. Fork Dairy Creek Phosphorus Jun – Sep Aesthetics Cat 4a 1998 

Willam./Tualatin W. Fork Dairy Creek Temp Summer Aquatic Life Cat 4a 2002 
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Table 2.3 - City of Banks Water Right Inventory (OAR 690-086-0140) 

Application 
Number 

(5)(a) 

Permit 
(5)(a) 

Priority Date 
(5)(b) 

Transfer Certificate 
(5)(a) 

Source 
(5)(c) 

Type of 
Use 

(5)(d) 

Maximum 
Allowed 

Instantaneous 
Rate (CFS) 

(5)(e) 

Maximum 
Instantaneous 
Rate Diverted 
to Date (CFS) 

(5)(f) (1) 

Maximum 
Annual Use 

to Date 
Million 

Gallons (MG) 
(5)(f) 

2019 
Average 

Daily 
Diversion 
(Gallons) 

(5)(g) 

2019 
Average 
Monthly 
Diversion 

(MG) 
(5)(g) 

2015-2019 
Average 

Daily 
Diversion 
(Gallons) 

(5)(g) 

2015-2019 
Average 
Monthly 
Diversion 

(MG) 
(5)(g) 

Completion 
Date 

(5)(h)(4) 

Source Issues Comments 

S-9207 S-6516      10/3/1923 - 5353 
Spring 1  

(West Spring) 
Municipal 0.42 

0.40  
(May 2017) 

71.0  
(2017) 

142,800 4.34 171,000 5.19 1925 
Seasonality, 

turbidity 

Capacity 
of SSFP 
limits 
water 
right 

S-65611 S-48173 8/25/1983 - 83138 

Spring 2  
(East 

Springs)2 Municipal 0.18 
0.08 

(Aug 2016) 
6.9  

(2019) 
24,600 0.75 16,000 0.47 2007 

Seasonality, 
turbidity 

Capacity 
of SSFP 
limits 
water 
right 

G-8476 G-7593 9/29/1977 T-10055 - 

Well 1 
(Behrman 

Well) 
WASH 7651 

Municipal 0.613 
0.76 

(Sep 2016)3 
5.4 

(2018) 
11,200 0.30 13,000 0.37 10/01/2027 

Annual 
cumulative 
drawdown 
limited by 

permit 

 

G-15887 G-16312 12/5/2002 - - 
Well 2 

WASH 62373 
Municipal 1.0 

1.09 
(Aug 2018) 

48.9 
(2015) 

80,700 2.22 81,000 2.45 04/24/2028 

Annual 
cumulative 
drawdown 
limited by 

permit 

 

 

Notes: 

1) These rates are actual measured maximum instantaneous rates obtained from daily spring diversion and well pumping records from 2015 – 2019. 

2) The East Springs are actually two springs as defined in the water right, each allowed a maximum diversion rate of 0.09 cfs. Because flow from the East Springs is captured and metered at a single impoundment structure, the rate is shown here combined to 0.18 cfs. 3) 

The maximum instantaneous rate recorded on September 17, 2016 did exceed the maximum permitted rate. This may have been due to unusual conditions in the water system, such as higher-than-normal groundwater levels or a flushing event. This rate was maintained 

for an estimated 35 minutes, resulting in a daily-averaged pumping rate on September 17, 2016 of only 0.02 cfs. Well 1 exceeded an instantaneous rate of 0.613 cfs in this manner on only 6 days in the five years of record. 

4) The dates listed for permits G-7593 and G-16312 are the authorized completion dates for these water rights.  
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2.7 Customers Served and Water Use Summary 
OAR 690-086-0140(6) 

Banks has historically tracked billed authorized consumption under the following categories: Residential 

use both inside and outside of the UGB, and commercial use inside and outside of the UGB. Unbilled 

authorized bulk use (construction, street cleaning, pipe flushing, and other city uses) is also tracked. The 

breakdown of average water use by percent from 2015 – 2019 is presented in Table 2.4. The number of 

connections and customers are based on 2020 data. Most water use (70.29%) is through residential 

connections. Banks estimated the daily water use by customer category in Table 2.5. 

Table 2.4 Estimated Water Use by Customer Category 

Use Category Count Usage Percentage 
1 - Residential Inside UGB 648 connections (1,855 people) 58.45% 

2 - Commercial Inside UGB 63 connections 28.61% 

3 - Residential Outside UGB 85 connections (305 people) 11.83% 

4 - Commercial Outside UGB 5 connections 0.38% 

5 - Bulk Water Use  0.73% 

Total 801 connections 100.00% 

 

Table 2.5 Estimated Water Use by Customer Classification 

Customer Type Avg Monthly Use (gal) Avg Daily Use (gal) 

1 - Residential Inside UGB 2,506,000 82,400 

2 - Commercial Inside UGB 507,200 16,700 

3 - Residential Outside UGB 1,226,800 40,300 

4 - Commercial Outside UGB 16,500 530 

5 - Bulk Water Use 31,400 1,000 

Approx. Total 4,287,800 140,930 

Note: Based on the average billed water use from 2015 - 2019.  

The usage ratios presented above for the 2015 – 2019 period are comparable to those calculated in the 

2010 Banks WMCP. For the period between 2006 and 2009, residential use accounted for 74.18% and 

commercial for 23.15% of overall consumption. The peak for all use categories occurs between June and 

August. Residential monthly usage is 1.47 – 1.66 times higher in these peak months than during the rest of 

the year. Commercial usage is 2.35 – 2.48 times higher in peak months. Although overall bulk water use is 

minimal at less than 1% of overall use, it is 3.23 times higher during peak months.  

Total annual water production from the City’s four water sources (West and East Springs, Wells 1 and 2) 

from 2015 – 2019 averaged 102.90 MG. This estimate is based on a detailed review of daily records of 

spring diversion and well pumping over the study period. The City’s annual revenue water, or consumption, 

over the same period, based on billed water usage, averaged 57.80 MG. The average annual revenue water 

accounts for only approx. 56.2% of overall production.  
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2.8 Interconnections with Other Systems 
OAR 690-086-0140(7) 

Banks has no intergovernmental agreements with other water providers (OAR 690-086-0140(7)) and does 

not maintain interconnections with nearby water systems. The City’s water system is self-contained and 

does not benefit from interties with other water providers. Interties have been deemed prohibitively 

expensive to date, given the City’s relatively small population and remote location more than six miles from 

the nearest neighboring municipality. 

2.9 Water System Schematic 
OAR 690-086-0140(8)  

The major water distribution pipelines, wells, and storage are shown in Figure 2.4 Water Production Setup 

System Schematic (OAR 690-086-0140 (8) and (OAR 690-086-0140 (2)) and in Exhibit 2-2.  Banks reviewed 

information provided by the Population Resource Center (PRC) at Portland State University and estimated 

the 2020 year-round population inside the Banks service area at approximately 2,160 residents (1,855 

inside UGB, 305 estimated outside UGB). Customers are divided into three zones: the high zone, 

intermediate zone, and main zone. High zone customers, which include those above Woollen Rd north of 

Banks, are serviced via a distribution line after the Northstar Reservoir. Intermediate zone customers above 

and below highway 26 are serviced via two lines between the Northstar and Carsten Reservoirs. The 305 

customers outside of the UGB are found in these two zones. The main zone, which accounts for a majority 

of water customers and total use, exists within the UGB and is serviced via a connection between the 

Carsten Reservoirs and Wells 1 and 2.  

2.9.1 Transmission and Distribution 
The major drinking water transmission and distribution system is shown in Exhibit 2-2.  Pipeline sizes are 

listed in Table 2.6.  Banks maintains a system of approximately 66,820 feet of pipeline that range in 

diameter from 2- to 14-inches, based on the 2009 City of Banks Water Master Plan and (Kennedy/Jenks, 

2009) updated information provided by Kennedy/Jenks in June 2020. Pipe materials include ductile iron, 

PVC, and steel. 

Table 2.6– Pipe Sizes, Length and Material 

Pipe Diameter (in inches) Run (in feet) Pipe Material 
14” 4,000 Ductile iron 

12” 7,300 Ductile iron 

10” 20 Ductile iron 

8” 
11,100 Ductile iron 

3,200 PVC 

6” 

15,700 Steel 

7,400 Ductile iron 

7,700 PVC 

4” 500 Steel 

2” 9,900 Steel 

Total 66,820  
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2.9.2 Water Storage 
There are four above-ground storage reservoirs in the City of Banks water system. The two primary 

reservoirs, the Carsten Reservoirs, are located on the basalt hills north of the City and Banks Road (see 

Exhibit 2-2). These reservoirs receive inflow water from both the Green Mountain Springs and Wells 1 and 

2. The clearwell and North Star Reservoirs are located between the spring catchments and the Carsten 

Reservoirs. The total capacity of the reservoir system is 1.790 MG. The reservoirs are listed in Table 2.7 – 

Water Storage Facilities.  

Table 2.7 – Water Storage Facilities 

Storage type Storage Volume (MG) 
Clearwell reservoir 0.220 

North Star Reservoir 0.070 

Carsten Reservoirs 1 and 2 1.500 

Total 1.790 

 

2.9.3 Pump Stations 
The City’s water system is dependent on gravity flow from where the water is collected at the Green 

Mountain Springs, to the Carsten Reservoirs, and into the main distribution system. Groundwater pumped 

from Wells 1 and 2 can be split between two pathways. Groundwater can be pumped directly  into the 

main service zone for distribution. However, the majority  of the groundwater is pumped into storage in 

the Carsten Reservoirs to keep the water level above the operation set point.  

2.10 Quantification of System Leakage 
OAR 690-086-0140(9)  

System leakage within the Banks system is estimated by comparing the metered volumes at various points 

in the water system (see Figure 2.4). For example, meters between the clearwell structure, Northstar 

Reservoirs, Carsten Reservoirs, and on customer service lines in the high and intermediate zones allow for 

calculations of loss by leakage along the Sellers Road Pipeline. Comparing outflow from the Carsten 

Reservoirs to consumer consumption calculates loss within the City distribution system. 

Comparison of daily diversions from the West and East Springs (measured below the concrete 

catchments for each spring) and the output volumes from each of the City’s two slow-sand filters (SSFP) 

yields an average loss of 18.5% of annual spring diversion, or approx. 12.92 MGY. This value amounts to 

more than 12% of the overall annual production for the City and is comprised of both operational water 

usage apparent loss and real loss. Another 1.4% (1.42 MGY) of total production is lost between the SSFP 

and the Clearwell reservoir. This may be apparent or real loss. Water then flows from the Clearwell to the 

Carsten Reservoirs along the Sellers Road Pipeline. Over the 2015 – 2019 period, annual losses in this part 

of the water system averaged 23.2% of total production (approx. 24 MGY). Therefore, non-revenue water 

from the point of spring diversion to storage at the Carsten Reservoir is approx. 38.0 MGY, or 55.6% of 

spring diversion. 
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Figure 2.4– Water Production System Setup Schematic 
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This volume accounts for 37.0% of the total average annual water demand for the City of Banks. Monthly 

analysis indicates that losses vary greatly by season. Non-revenue water values as low as 19 - 20% were 

observed in August and September. The greatest discrepancies, up to 68%, between the spring diversion 

and flow into the Carsten Reservoir occurred between March and May. The springtime months also exhibit 

the greatest operational water usage at the SSFP, which suggests much of the water diverted is being 

overflowed back to the stream before treatment. 

There was no metering data available between the City’s two production wells and the Carsten Reservoirs 

to calculate unaccounted-for water in this section of pipeline. However, with the known contribution from 

the wells and the springs via the clearwell reservoir, loss between the Carsten Reservoir outflow and 

customer connections in the city can be estimated. Monthly values from 2015 – 2019 show an average of 

7.2% of all water within the city distribution system was non-revenue water, or approximately 7.56 MGY.  

Apparent and real losses in the two sections of the water system described above total to an average of 

approx. 43% of overall water production for the City. Monthly spring-flow diversion and pumped 

groundwater volumes average to 8.70 MG, while average monthly billed water consumption in the city is 

5.06 MG. See Exhibit 5.1 for monthly water production and loss data. 
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3 Water Conservation Element 
OAR 690-086-0150 

The City continues to have difficulty meeting demands during the peak-use months (June through August) 

and has focused its efforts on community education, identifying and reducing water loss system wide, and 

accessing funding for replacement of failing infrastructure. Since the 2010 WMCP approval, the City has 

developed an active leak detection program and has kicked off two major water conveyance  replacement 

projects. The Park Street Waterline Improvement Project and Sellers Road Transmission Pipeline 

Replacement Project were both identified in the active leak detection program. These two projects are 

anticipated to reduce the overall system loss by  up to 2.5 MG per month. The actual water conservation 

will have to be measured through the intra-system master meter or documented in system wide reduction 

of the percent of water loss on monthly basis following each project. Due to this uncertainty a savings of 

2.0 MG per month is used as a reliable estimate for the water conserved in future projections of water 

demand.  

 

Optimization of the SSFP operations to reduce authorized non-revenue water may reduce the total non-

revenue water by another 1.0 MG per month. The Park Street Waterline Improvement Project began 

construction in May 2020 and was completed by the end of July 2020. The Sellers Road project will start 

construction in 2021.  The water saved from these infrastructure upgrades is accounted for in the future 

projections of the Average Day Demands (ADD) and Maximum Day Demands (MDD) presented in this 

WMCP.    

 

The City has significantly improved its water conservation system wide leak detection, leak repair, and 

education programs since 2010 as demonstrated by the consistent reduction in ADD in terms of gpcpd. The 

gpcpd rate is an estimate of the average amount of water used in a day by each person in the City.  Since 

implementation of conservation benchmarks in the 2010 WMCP, this rate has dropped from 153 gpcpd in 

2004-2009 period, to 143 gpcpd in the 2013-2017 period, to 133.8 gpcpd averaged over the five-year 

period from 2015-2019, to a low of 122.3 gpcpd in 2019. The City’s goal is to reduce average annual system-

wide water loss to less than 10%. The water audit for the 2015-2019 period suggests that replacement of 

the Seller’s Road Pipeline from the will provide an additional water savings of up to 2.0 MG per month. 

Replacement of the Park Road Pipeline will also reduce the known leakage within the distribution system 

to near zero, potentially creating another 0.5 MG per month of savings.  

 

3.1 Progress Report on Implementation of Conservation Measures 
OAR 690-086-0150(1) 

Banks has implemented the following conservation measures defined as benchmarks in the 2010 WMCP 

and as finding of fact in the Final Order approving the previous 2010 WMCP.  One additional benchmark to 

complete a single meter installation is added here due to the discovery of one unmetered residential 

connection along the transmission line from the SSFP to North Star reservoir.  

1) Installation and maintenance of new water audit software and implementation of an annual 

water audit - Banks has been conducting monthly and annual water audits since 2008. The audits 

started by using AWWA’s water audit software in 2008 with the help of a student from Portland 
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State University. However, this software did not provide the detail needed for the City to monitor 

each section of the water system independently, which was necessary to inform the leak 

detection program.  Banks switched a customized spreadsheet that contains meter readings from 

all connections meters within the production system, as well as production meters and 

distribution meters that define inputs and outputs to individual sections of the water system. The 

system is divided into four sections that can be monitored independently. The water production 

is traced through the input and outputs for each section of the system to assess water losses 

within the system. The production is also compared to the total water volume billed to customers 

based on monthly meter readings.  All flushing of water lines and fire hydrant testing is 

documented, and water use for these events is estimated for reference when completing the 

monthly and annual water audit.   

 

2) Implementation of a meter replacement program - The City has been working on continuously 

replacing its older meters with new radio read meters. Since 2010 approximately half of the City’s 

801 customer meters have been replaced with newer radio-read versions.  This program will 

continue on an annual basis until all customer meters are upgraded.  

 

3) Continuation of customer meter testing and leak detection surveys - Customer meters are not 

routinely tested but are individually assessed when anomalies in monthly use are detected. 

Meters that are found suspect in the monthly water audit are flagged for replacement with 

upgraded radio-read meters. Replacement of the meters was found to be more economical than 

regular physical testing and repair of older meters.  When customer leaks are suspected the City 

inspects the residential meter for leaks and tests toilets with color tablets to determine the 

condition of water tank flaps. Residents are informed of their responsibility to test for leaks on 

the customer side of the meter. 

 

The monthly water audit is also used to inform the system wide leak detection program.  

Production and distribution meters are recorded monthly to assess the potential for system 

component (tanks and pipelines) and distribution leaks.  If a section of the water system exhibits 

an anomalous high rate of use in a given month, the City calls in a third-party leak detection 

company to pinpoint leaks for the City to repair.  

 

4) Inclusion of educational and water conservation tip messages with water bills - Banks continues to 

distribute informational flyers on water conservation measures to its customers. The City has 

produced a pamphlet detailing water quality issues, backflow, and measures that their customers 

may take to prevent backflow. The City includes copies of these informational flyers, along with 

special alerts or messages, to water bills each month. Flyers vary year to year, but some months 

always present information on a particular topic. For example, February flyers are about “Fix a 

Leak Week”, August is about backflow testing, and November is about water pipes and freezing 

weather. Example flyers can be found in Exhibit 3.1. Education of their customers is a priority for 

Banks. The City’s operating engineer uses his opportunities to educate customers on how to read 

their meters and check for leakage within their household by suppling color tablets to test for 

toilet flap leaks. 
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5) Evaluation, development, and implementation of a program to regularly test the City’s supply 

meters. -  Banks completed testing of all mechanical supply and distribution meters and flagged 

meters that did not meet an accuracy of 10%. These distribution meter will be replaced during the 

replacement of the Sellers Road Transmission Pipeline in 2021.  

 

6)  Installation of a residential meter at the one unmetered connection located between the SSFP and 

North Star reservoir, outside the City’s UGB.  This meter will be installed as soon as an access 

agreement and right-of-way agreement are approved between the City and resident. The timeline 

for completion is 2021. The installation report will be provided in the next progress report. 

 

3.2 Water Use Measurement and Reporting Program 
OAR 690-086-0150(2)  

OAR 690-085-0010 requires governmental entities to submit an annual report of water use to OWRD. The 

City of Banks has complete water use data from 1988 to present for Well 1, 2012 through present for Well 

2, and data from 1990 through present for the two Green Mountain Springs. The City of Banks reports its 

monthly water use to OWRD by use of the online water use reporting system. The sources for each water 

right are metered individually and periodically checked for accuracy. All production meters have been 

found in compliance with OAR 690-085-0010 accuracy standards. 

 

3.3 Currently Implemented Conservation Measures 
OAR 690-086-0150(3) 

The following is a list of conservation measures currently in place for the City of Banks service area.  

• All connections are metered, except one newly discovered connection which is in progress.  

• Meters are mandatory for all new connections 

• Water conservation ordinances are in place for regular summer use and for curtailment 

• Water Use Curtailment Plan (See Section 4 of this WMCP) 

• Leak reporting 

• Monthly authorized unbilled and billed water trend monitoring 

Water Conservation Ordinance 

A water conservation ordinance went into effect on January 11, 2019. It defines the irrigation season to 

start on May 1 and last through September 30th of each year. Irrigation is prohibited outside of this defined 

season. During irrigation season, customers can only irrigate on even or odd days depending their property 

address, never on a 31st and not between 11 am and 4 pm. Variances and other irrigation prohibitions are 

in place.  Furthermore, the use of a hose for irrigation is prohibited unless the hose is under direct control 

of the operator, or sprinkler or another water distribution system device is attached to the hose. 

Leak Reporting 

The City of Banks offers its customers a credit to their bill for reporting leaks in a timely manner.  

Water Loss Monitoring 
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The most powerful tool in the City’s conservation efforts is the simple act of monitoring water loss as 

production water moves through the system and is delivered to customers through meters. At the end of 

each month, staff reviews customer meters and system meters to identify changes in use that appear 

anomalous for that month. The monthly report also traces production water input and output through 

master meters that separate the system into four sections to check on water loss in each section. The water 

use is compared to the previous month’s use and the previous year’s use for the same time. The monthly 

system report is circulated to the City Manager, City Engineer (Kennedy-Jenks), CwM, and water system 

staff for review. With this method, staff can detect developing water use trends that might suggest a leak 

and address them before they have a significant impact on the water budget.  

Xeric landscaping is encouraged for new developments 

The City of Banks highly encourages new connections to use xeric-based landscapes, which can reduce 

watering need, and discourages irrigation systems. This policy is incorporated in the City ordinances as City 

Ordinance §50.01H   The City of Banks hereby adopts a policy favoring the use of xeric low water demand 

landscaping, plants and plantings in all private and public development projects and whenever a 

homeowner installs or changes a lawn or landscaping. The City policy is further supported by Oregon Statue 

ORS 105.980 which requires commercial properties to use xeric-based landscapes. 

 

3.4 A) Annual Water Audit 
OAR 690-086-0150(4)(a)  

The City of Banks has been conducting an annual water audit for over ten years. Banks started by using 

AWWA’s water audit software in 2008 with the help of an intern student from Portland State University. 

However, this software did not meet the City’s need for monitoring multiple zones on a monthly basis 

within the distribution system.  Banks switched to a custom spreadsheet that contains meter readings from 

production meters within the water system.  

The Banks annual water audit uses the total water diverted from the City’s springs and wells (Sources) and 

compares that to the monthly volume of water billed to customers based on monthly meter readings (Billed 

Authorized Consumption).  Use of operational water to run the SSFP is metered and considered Unbilled 

Authorized Consumption.  Similarly, unmetered but required flushing of water lines and fire hydrant testing 

is considered Unbilled Authorized Consumption. Line flushing and hydrant testing is documented, and 

water use for these events is estimated for reference when completing the annual water audit. The City 

counts water loss from leaks in transmission, tanks, and service connections as Real Losses.     

The difference between Source inputs (Diverted Water) and Revenue Water is the Total Water Loss. The 

Total Water Loss includes Apparent Water Losses and Real Water Loss. Apparent Water Loss includes all 

forms of inaccuracies associated with customer readings.  Real Water Loss includes physical water loss from 

the system up to the point of delivery through the meter to the Customer.  
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Table 3.1 – 2015 - 2019 Water Audit Summary: Average Monthly Values 

Source 
Diverted 

Water 
(MG) 

Loss from 
Diversion 
through 

SSFP  

Finished 
Water (MG) 

Loss between 
Clearwell and 

Customer 

Revenue Water 
(MG) 

Total Non-
revenue 
Water 

West 
Spring 

5.231 
12.9% 4.668* 31.7% 

4.818 

44.6%           
of total 
diverted 
36.4% of 
Finished 
Water 

East 
Springs 

0.560 

Well 1 0.410 NA 0.410† NA 

Well 2 2.497 NA 2.497† NA 

Total 
(MG) 

8.698 1.123 7.575 2.757 4.818 3.880 

*Outflow from SSFP includes the combined inflow from both springs 
†Diverted water and produced water for the wells are the same, loss is not measured between the well and the City 

distribution system 

 

The results of previous City water audits vary slightly from month to month but generally result in a 

monthly and annual water loss of between 35% and 40%. CwM conducted a review of daily water records 

from 2015 – 2019 for the City. In the review, daily hand-written records of diversion from each spring, 

inflow and outflow from each of the SSFP filters, and pumping from each groundwater well were input to 

spreadsheets for analysis. These daily records were then statistically summarized and compared to 

monthly records of Clearwell outflow, and inflow/outflow from the Carsten reservoirs. Analysis of 

monthly water volumes in each section of the water system found that total monthly non-revenue water 

averaged approx. 44% of total production. Table 3.1 presents a summary of this recent water audit. Using 

annual data and a similar method, non-revenue water accounts for approx. 43% of overall production, 

and approx. 35% of total finished water production.  
 

5-Year Benchmark: Condition is met. No additional benchmark is necessary for water auditing. Banks will 

continue to monitor the system on a monthly and annual basis and implement its leak detection and repair 

plan. 

3.4.1 Full Metering of System  
OAR 690-086-0150(4)(b)  

Banks has a fully metered system. Diversion from the Green Mountain Springs is metered below the spring 

impoundments and at the outlet of the SSFP, while groundwater appropriation is metered at the well heads 

of the Behrman Wells (Wells 1 and 2). The City also meters flows at the North Star and Clearwell Reservoirs. 

Full metering of the City’s water consumer hook-ups was completed in 1988.  Table 2.4 - Estimated Water 

Use by User Category, presents shows the meter count of all customer meters installed.  

 

5-Year Benchmark: Condition is met. No additional benchmark is necessary for system metering. 
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3.4.2 Meter Testing and Maintenance Program  
OAR 690-086-0150(4)(c)  

The City does not routinely test its supply meters due to budget constraints. Older meters are generally 
replaced if found to be unreliable or if errors are detected during the monthly or annual water audits. The 
City has been working on continuously replacing its older meters with new radio read meters. Currently, 
half of the City’s customer meters are newer radio read versions.  
 
5-year benchmark: The first five-year benchmark will include completing the meter replacement program 

by October 2025 and enacting a water meter monitoring and maintenance program in general 

conformance with the American Water Works Association (AWWA) guidelines.  Beginning in October 2025, 

the City will routinely monitor trends for all meters during annual water audits and conduct repairs or 

replacements when necessary.   

 

3.4.3 Rate Structure 
OAR 690-086-0150(4)(d) 

The City bills customers for delivered water based in part on metered water usage. Water customers are 

charged a flat rate for the first 400 cubic feet per month, and a unit price for any water used above that 

base amount. This rate structure allows water customers on a fixed income to have access to an amount 

of water to meet basic needs as well as providing an incentive for conservation of water use above these 

basic needs.  

Meters are read manually, and bills are rendered on a bi-monthly basis. The City maintains an accurate 

record of meter readings and customer billings as proof of water service provision and customer use. 

The City of Banks Water Rate Schedule Effective July 1, 2020 is as follows: 

Table 3.2 - Water Rate Schedule 
Rate Component Inside City Outside City 

Customer Charge (Base) $49.09 $73.64 

Commodity Charge (use$/CCF) Inside City Outside City 

Residential $6.85 $10.25 

Commercial-Industrial $7.30 $10.93 

Bulk $7.73 $11.61 

 

5-Year Benchmark: Condition is met. No additional benchmark is necessary for rate structure. 
 

3.4.4 Required Measures for Water Losses Over 10% 
OAR 690-086-0150(4)(e) 

Because the annual Water Audit indicates that the City’s apparent and real water losses exceed 10 percent, 

Banks provides the following information here to meet the requirements of OAR 690-086-0150 (4)(e)(A). 

The City monitors water production from all sources and traces that water volume through the 

transmission, storage, and distribution systems.  Inputs and outputs from four individual sections of the 
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water system are monitored on a monthly basis for anomalous water loss, as discussed in Section 3.2 

Currently Implemented Conservation Measures. 

Banks has identified two major sources of loss and one significant authorized non-billable use of water in 

their water system. The factors and actions for remedy are presented here: 

1) The Sellers Road Transmission Line has been identified as losing up to 2.7 MG per month. The City 

has acquired funding and completed the design and bidding for this replacement.  Construction is 

planned for completion in 2021.  The City is budgeting a 2.0 MG monthly savings for this project.  

2) The Park Street mainline was identified by water leak detection equipment as a significant water 

loss of up to 1.0 MG per month. This line was replaced over the summer of 2020. 

3) The Green Mountain Slow Sand Filter Plant has authorized (unbilled) operational water use of 

approximately 1.2 MG per month. This untreated water use is factored into the 43% annual non-

revenue water figure. While improvements in operations might reduce this non-revenue water, 

there is no capacity at the SSFP to treat the water saved for later use.  Currently the non-potable 

water used in operations is returned to the stream.      

Banks is confident that the planned replacement of these two pipelines and continuation of conservation 

efforts in the City will result in real water losses being reduced to 10% or less. Given the completion of the 

Park Street project in the summer of 2020, Banks will closely review monthly water usage over the following 

year to assess the impacts of the pipeline replacement. Water use will be compared to the previous five 

years. The same procedure will be conducted after the completion of the Sellers Road pipeline replacement 

in 2021. Banks will report the initial estimated savings from these two projects in a 5-year progress report 

by October 2025.  

 

5-year benchmark: Banks will continue to assess the water savings provided by the replacement of the 

Seller Road Transmission Pipeline and the Park Street Mainline on an annual basis to confirm estimated 

savings. The annual water audit will be assessed for 2020-2024 to quantify the savings.  Banks will also 

conduct a review of the SSFP operations to look for opportunities to reduce water loss in the operation of 

the plant. The finding of that review and annual audits will be presented in the 5-year progress report. If 

after 2 years real water loss still exceeds 10%, the City will implement a regularly scheduled system survey 

to identify the locations of further leaks to prioritize for repairs, consistent with AWWA standards.   

 

3.4.5 F)  Public Education  

OAR 690-086-0150(4)(f)  

The City has obtained and distributed informational flyers from AWWA on water conservation measures to 

its customers.  In addition, the City has also produced a pamphlet detailing water quality issues and 

backflow, and measures that their customers may take to prevent backflow.  With help of their updated 

billing system software, the City also has the capacity to add special alerts or messages to water bills (see 

Exhibit 3.1). The City website has links to the EPA WaterSense Program, which contains information of 

water conservation and quality. Finally, the City of Banks highly encourages new connections to use xeric-

based landscapes, which can reduce watering need, and discourages irrigation systems.   
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5-year benchmark: Banks has met this condition and will continue to provide water conservation education 

to the public. 

 

3.5 System Leakage Reduction Program 
OAR 690-086-0150(6) 

The City of Banks serves a population of greater than 1,000 but does not propose to expand diversion of 

water under any extended permit for which natural resource issues have been identified under OAR 690-

086-0140(5)(i). 
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4 Water Curtailment Element 
This Section of the WMCP describes the City’s Water Use Curtailment Plan and demonstrates compliance 

with the requirements of the applicable Division 86 rules (OAR 690-086-0160). Curtailment planning 

enables the City to develop and implement proactive measures that reduce peak water demand while 

protecting the health and welfare of the community during periods of drought or catastrophic service 

interruption. The current City of Banks Water Curtailment Plan was adopted on January 12, 2016 as 

Resolution No. 2016-01.  

 

4.1 Introduction 
Known conditions that would facilitate water curtailment: 

Peak demand: 

• Hot-weather peak demands exceed maximum system capacity 

• Water demand for weather-related emergency (fires) strains the system 

Spring sources: 

• Loss of springs due to natural disaster 

• Contamination of source water 

• Extreme drought conditions reduce spring outflows  

• Loss of SSFP capacity 

Groundwater sources: 

• Failure of well pump infrastructure during high-demand period 

• Contamination of source water 

• Extreme drought conditions that would require OWRD to pull back permits on wells  

• Loss of water right permits 

• Extraordinary drop in well production 

System failure: 

• Extended power failure 

• Negative line pressure 

• Loss of use of reserves in storage facilities 

• Pipeline break that requires more than 48-hours to repair 

The following subsection presents the history of system curtailment, the three stages of curtailment 

triggers and responses for each alert stage.  

 

4.2 History of System Curtailment Episodes 
OAR 690-086-160(1) 

Anecdotal information suggests that the motor driving the Behrman Well pump failed during operations in 

approximately 1992. The entire pump was replaced by approximately 1998, which disrupted water 

production from the well for about three days. The City of Banks experienced a longer-term loss of water 
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from the Green Mountain Springs from February to March 1996, when a mudslide destroyed the old intake 

structure. The City relied on the Behrman Well during this period and did not suffer from severe shortages 

because demands were modest during the low-demand season. However, customers in the “high zone” 

connected directly to the treated surface water transmission main were without City water service for two 

weeks. Water was provided in tank trucks by the Oregon National Guard through a Federal Emergency 

Management Agency program until a temporary intake was installed and service was resumed.  

The City has experienced a few recent short-term water production emergencies due to water line breaks 

and well system failures. Two interruptions occurred from breaks in the treated water transmission main 

in October-November 2007 due to a traffic-related incident that sheared off a fire hydrant twice in the two-

month period. The Behrman Well failed in 2008 due to a lightning strike; the system was repaired within 

12 hours of the discovered failure. Adequate system storage allowed these failures to be repaired in a 

timely manner without requiring the implementation of water use curtailment.  

Since the creation of the 2010 Banks WMCP, there have been several instances of water shortage and 

curtailment unrelated to system failures or natural emergencies. In the peak summer months of 2014, 

2015, and 2018 the demand on the system exceeded capacity and curtailment action was taken. Daily 

records of spring diversion, SSFP output, and groundwater pumping from the 2015 and 2018 shortage 

periods suggest that the peak demands were 0.509 to 0.558 MGD, exceeding the estimated capacity of 

0.500 MGD. All three of these events triggered Phase 1 curtailment actions. Given the growing population 

of Banks and potential for longer, dryer summer seasons in the future, curtailment events like these will 

become regular annual events after 2025 without the planned improvements in infrastructure and 

conservation. 

 

4.3 Curtailment Stages 
OAR 690-086-0160(2) and (3) 

Banks has three (3) stages of water alerts; Mild, Moderate and Critical. Tables 4.1 - 4.3 outline the stages 

of alert, the action that triggers the alert, the goal of implementing the alert, and the measures by which 

the alert or implementation of actions can be measured to meet the stated goal(s).  

Table 4.1 - Stage One - Mild Curtailment 

Stage  Triggers Goals Measures 

One 
 

1) Available drawdown 

in Well 2 drops below 

40 ft -OR-  

Reduce peak 
water demand 

by 15% 

Request all commercial and high-volume residential 
landscape irrigation customers to curtail all outdoor water 
use by 50%.  A high-volume residential customer is defined as 
any residential customer using more than 1400 cubic feet of 
water per month, which is twice the average home in Banks. 

2) Level in Carsten 
Reservoirs drops 
below 21 ft and 
cannot be refilled 
within 24-hours 

 Establish alternate day irrigation schedules for City schools, 
parks and green spaces. 

  Issue notice to public requesting all users to voluntarily 
conserve water. 
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Table 4.2 - Stage Two - Moderate Curtailment 

Stage Triggers Goals Measures 

Two 
 

1) Carsten Reservoirs 
water level is drawn down 
to 20 Feet and cannot be 
filled by available 
production within 24 
Hours.   -OR- 

Reduce peak 

water 

demand by 

30% 

Mandate commercial and high-volume residential 
landscape irrigation customers to curtail all outdoor water 
use by 50%. 

2) Well 2 pumping water 
level is drawn down to the 
"20 Feet above sensor" 
reading in Well 2.  (A 
water level of 260 Feet 
bgs or Elev. -28 Feet).  
  -OR- 

 Mandate that other users limit outdoor water use per the 
following steps:     

• Unattended outdoor irrigation of turf and plants 
limited to the period between 8:00 P.M. and 9:00 
A.M. 

• Limit the length of time that unattended irrigation 
can occur in each sprinkler zone to 10 minutes per 
day. 

• Eliminate all irrigation for City schools, parks and 
green spaces. 

• Limit residential irrigation by 50%.  This may be 
achieved by reducing irrigation times by 50% or by 
instituting an every-other-day irrigation schedule. 

• Prohibit home washing of cars or hosing down of 
patios, walkways, and other surfaces. 

 

3) Short-term loss of well 
due to breakdown or 
other disruption with an 
anticipated 
repair/recovery of greater 
> 48 Hours and a Carsten 
Reservoir level below 21 
Feet for a period of 24 
Hours. 

  

 

Table 4.3 - Stage Three - Critical Curtailment 

Stage Triggers Goals Measures 

Three 

1) Carsten Reservoirs 
water level is drawn 
down to 17 Feet and 
cannot be filled by 
available production 
with 24 Hours.  -OR- 

Reduce peak water 

demand by 60% 

 

Order suspension of all outdoor water use and curtail 
indoor use to limit all customers to uses for public health 
and preparation of food. 

2) Long-term (>3 Day) 
service disruption of 
the groundwater 
source and a Carsten 
Reservoir level below 
21 Feet. 
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4.4 Authority and Enforcement 
OAR 690-086-0160(4) 

Curtailment requests for reduction of water are be supported by a public information program aimed at 

educating the community about water use so they may understand how modifying their habits can affect 

water consumption. When issuing a notice to the public, Banks provides examples of ways to conserve 

water. For example, the public notification for a First Stage condition is aimed at outdoor uses. These uses 

can form a significant proportion of summer residential use and tend to be more discretionary in nature.  

Specific conservation measures that are recommended in the notice include the following:  

•  no landscape irrigation during daylight hours to reduce evaporation, 

•  limit length of time irrigation system is on to reduce waste from runoff and over watering,  

•  landscape irrigation no more than three days per week and, 

•  no home washing of cars or hosing down of patios, walkways, and other surfaces.  

Public notification procedures to communicate water curtailment measures should be defined in advance. 

Press releases through radio, newspaper, and television should be utilized to reach the entire community. 

Door hangers should also be purchased in advance so that in an emergency all customers can be notified 

directly and quickly. These measures are further supported by the public information program that provides 

guidance and suggestions on water conservation (see Section 3.8). 

Banks has developed many city ordinances that encourage or prescribe water conservation by the public, 

all of which can be found on the City’s webpage. Current conservation ordinances, which are contained 

under Title V, Chapter 50 of the Banks Code of Ordinances include: 

• The adoption of a policy favoring the use of xeric, low water demand landscaping in all private and 

public projects (§50.01H) 

• Metering of all connections to the City water system as installed and maintained by authorized 

Water Department personnel (§50.08B) 

• Requiring all water uses with an unusually high demand (filling of pools, ponds, etc.) must be 

arranged with and approved by the City (§50.14) 

• The prohibition of any free water service (§50.21) 

• The definition of a three-stage water curtailment plan as described in detail in section 4.3 (§50.23) 

• The definition of an irrigation season, irrigation regulations, and irrigation prohibitions (§50.24) 

Enforcement of these various conservation ordinances is also defined. The first known offense of a water 

use provision will result in the issuance of a warning to the responsible water user and/or property owner. 

If the water user fails to address and correct the violation, then the City issues a citation and may fine the 

water user up to $500 (§50.24B). 
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5 Municipal Water Supply Element 
OAR 690-086-0170 

The current water system for the City of Banks is operating very close to maximum capacity. The total capacity 

of the City’s water system is estimated to be 0.500 MGD based on daily spring production, limitations of the 

SSFP for the springs, and maximum daily groundwater production. In terms of annual capacity, the maximum 

5-year annual production was 117.452 MGY in 2015. Although the average annual usage from 2015 – 2019 

was 102.9 MGY, production is not always sufficient in the summer. During the high-demand summer months, 

demand essentially matches daily capacity. Demand in the summers of 2014, 2015, and 2018 exceeded 

capacity resulting in Phase I curtailment. Planned land use and expected population growth suggests that 

expansion of system capacity will be needed within the next few years, even in a gradual growth scenario. The 

following section details current and future water needs and recommends potential water sources to meet 

these needs. 

 

5.1 Current and Future Service Areas 
OAR 690-086-0170(1) 
 

The service district for Banks is presented in Exhibit 2-1. The Urban Growth Boundary was expanded in 2011 

to include large agricultural areas east of downtown Banks, as well as some residential areas to the north and 

south. There are an estimated 1,855 people within the UGB as of 2020 (Portland State Population Research 

Center, 2020). The service area also includes 305 customers outside of the UGB. The City maintains a 

moratorium on new water services outside the city limits, so the number of outside customers is expected to 

remain unchanged. 

There were 693 residential connections served by the City’s system in 2018, and capacity was estimated as 

696 connections (Kennedy/Jenks, 2018). As of 2020, the system now serves approximately 733 residential 

connections, as well as 68 commercial connections. Several large development projects are currently in the 

pre-construction or pre-application phases. Based on these known developments, over 160 new connections 

are expected to be added between 2020 and 2022 (Kennedy/Jenks, 2018). If these developments move 

forward, the growth rate over the next five years will greatly exceed the steady-growth scenario described In 

Section 5.1.1 Population Projections. In the case that a large residential development is approved, Banks will 

update OWRD on a change in population growth rate and the potential to reassess the population projections.  

5.1.1 Population Projections  
Banks completed an assessment of residential and commercial properties within the service district to develop 

a 2018 population estimate of 1,775 residents. The customers served outside the Banks service area were 

assumed to have remained static at 305 because of the moratorium on connections outside City limits (Golder, 

2010), forming a total of 2,080 customers. The future population estimates are based on the 2020 estimate of 

population within the service area and growth estimates from the Proposed Coordinated Forecasts for 

Washington County, its Urban Growth Boundaries (UGBs), and the Area Outside UBGs (Portland State 

Population Research Center, 2020). The average estimated service population for the 2015 – 2019 period, 

based on annual PSU Population Research Center reports, was used as the starting point for the population 

projection in Table 5.1 
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Forecasting of the Banks’ service population was completed using average annual growth rates provided by 

Portland State University’s Population Research Center (PRC) (PSU, 2020).  The annual average growth rate 

within the City’s Urban Growth Boundary (UGB) was 1.7% for the period 2020-2045. The resulting service 

population forecast for the Banks is presented on Table 5.1, which shows a 30-year projected service 

population of 3,314 for 2050. Based on this growth rate, from 2020 to 2050 the population of Banks will have 

increased by over 53%. 

 

     Table 5.1 - Service Population Forecast 

Year Population1 

2015 – 2019 2,100 

2020 2,160 

2025 2,348 

2030 2,537 

2035 2,725 

2040 2,913 

2045 3,102 

2050 3,314 

 

Notes: 

1) Total population includes population estimated by Portland State Population Research Center within the 

Banks UGB and a constant 305 customers serviced outside of the UGB. The average population estimate for 

Banks between 2015 and 2019 was 2,100 persons. 

 

5.2 Schedule for Estimated Water Right Development  
OAR 690-086-0170(2)  

Claims of Beneficial Use for the full rate allowed by Permit G-16312 has been prepared.  Permit G-7593 will be 
prepared for submittal in early 2021 after approval of this WMCP, assuming that greenlight water is available. 
The City also holds two water right certificates for the Green Mountain Springs (west and east), which have 
been fully utilized. The timeline for development of the current unperfected water rights held by the City is 
outlined in Table 5.2.  
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Table 5.2 - OAR 690-086-0170 (2) Estimated Schedule for Water Right Development 

Water Right Year 2021 
Permit G-16312 - This permit covers production at the newer of two City 
production wells (Well #2) along Banks Road. Average pumping rates do not 
reach permitted rates, although the full pumping rate has been achieved on 
several occasions in 2015 – 2019. A permit extension was granted in 2019 
for a new completion date of Apr 24, 2028. 

Submit a Claim of Beneficial Use for 
the full permitted rate of 1.0 CFS in 
early 2021. 

Permit G-7593/T-10055 -This permit covers the Behrman Well located along 
Banks Road. Like Well #2, average production rates at this well have been 
limited to below the current maximum rate of 0.613 CFS. Maximum 
permitted rates were achieved on several occasions in 2015 – 2019. A 
permit extension was granted in 2018 for a new completion date of Oct 1, 
2027. The remaining 0.057 CFS will be released upon approval of green light 
water in the final order of this WMCP and the full permitted rate of 0.670 
CFS can be put to beneficial use. 

Submit a Claim of Beneficial Use for 
the full permitted rate of 0.67 CFS in 
2021, after approval of WMCP and 
release of the remaining 0.057 CFS. 

 

5.3 Demand Forecast 
OAR 690-086-0170(3)  

The average annual water demand for Banks is presented in terms of ADD and MDD in Table 5.3 and 5.4, 

respectively. The City can meet the ADD until 2050 by implementing conservation projects that replace 

pipelines and through continued conservation education.  However, the MDD is currently greater than the 

reliable peak capacity of the City’s water system.  The record MDD on July 31, 2015 was 0.558 MGD, or a peak 

factor of 1.98. The estimated system capacity is 0.500 MGD, which has been exceeded on three occasions 

during the peak season as of 2020.  The long-term ADD and MDD are compared with the current and future 

capacity of the existing water sources and rights in Figure 5.1 – Comparison of Water Demands and System 

Capacity.  

5.3.1 Average Day and Maximum Day Demand 
The future water demand estimates were developed from the analysis of daily spring diversion, SSFP output, 

and groundwater pumping records, along with monthly consumption data from 2015-2019. Table 5.3 shows 

the 2015-2019 average day demand and the projected ADD for the next 30 years.  

The following water use metrics were used to calculate future demand based on population projections:   

• The average 2015-2019 gallons per capita per day (133.8 gpcpd), which is estimated by dividing the 
2015-2019 Average Day Demand (ADD) of 0.281 MGD by the average 2015-2019 total population 
estimate (ADD/population = gpcpd),  

• The 2015-2019 Maximum Day Demand (MDD) was measured on July 31st, 2015 and was calculated as 
0.558 MGD or 268.2 gpcpd, 

• The estimated current system capacity, based on the demand during three peak-use days and 
curtailment events in 2015 and 2018, of 0.500 MGD, 

• The 2015-2019 peaking factor for the Banks system (MDD/ADD = Peaking Factor) is estimated at 1.98, 
slightly higher than the 2013-2017 Peaking Factor of 1.9.   
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Table 5.3 - Population and Average Daily Water Demand Projections 

Year 
Total Service 
Population1 

Projected Water Demands 

Existing Daily 
Capacity (MGD)3 

Daily Water 
Supply 
Balance 
(MGD) 

Per Capita Use 
(gpcpd)2 

Average Daily 
Demand (MGD)  

 

2015-2019 2100 133.8 0.281 0.500 0.219  

2020 2160 133.8 0.289 0.500 0.211  

2025 2348 103.0 0.242 0.500 0.258  

2030 2537 103.0 0.261 0.500 0.239  

2035 2725 103.0 0.281 0.500 0.219  

2040 2913 103.0 0.300 0.500 0.200  

2045 3102 103.0 0.320 0.500 0.180  

2050 3314 103.0 0.341 0.500 0.159  

 
 
 
 
 
 
Based on average daily demands, CwM projects that Banks will have a capacity balance of more than 0.100 
MGD through 2050 due to conservation projects. The reduction in per capita usage anticipated after 2020 is 
based on expected water savings from the Sellers Road Pipeline replacement project. Savings from other water 
conservation projects like the Park Street mainline replacement and continued education efforts may increase 
the projected savings. However, peak-season demands have already exceeded capacity within the last five 
years, so peak demand is a more critical metric of water use and future need. 
 

Table 5.4 - Population and Maximum Daily Water Demand Projections 

Year 
Total Service 
Population1 

Projected Water Demands 
Existing 

Daily 
Capacity 
(MGD)3 

Daily Water 
Capacity 
Balance 
(MGD) 

Max Per Capita 
Use (gpcpd)2 

Maximum Daily 
Demand (MGD)  

 

2015-2019 2100 265 0.557 0.500 -0.057  

2020 2160 265 0.572 0.500 -0.072  

2025 2348 204 0.479 0.500 0.021  

2030 2537 204 0.518 0.500 -0.018  

2035 2725 204 0.556 0.500 -0.056  

2040 2913 204 0.594 0.500 -0.094  

2045 3102 204 0.633 0.500 -0.133  

2050 3314 204 0.676 0.500 -0.176  

 
 

1. Data from Oregon Population Research Center March 2020 Proposed Population Forecast for Banks, OR.  
2. Per capita usage based on average annual water production from 2015 – 2019 and is inclusive of water loss and 

unaccounted for water. Per capita usage from 2025 onward is estimated assuming goals of loss reduction along the 

Sellers Road pipeline are reached after replacement. 
3. Existing water capacity is estimated based on daily demands during the 2015 and 2018 curtailment events.  

1. Data from Oregon Population Research Center March 2020 Proposed Population Forecast for Banks, OR.  
2. Per capita usage based on average annual water production from 2015 – 2019 and is inclusive of water loss and 

unaccounted for water. Per capita usage from 2025 onward is estimated assuming goals of loss reduction along the 

Sellers Road pipeline are reached after replacement. 
3. Existing water capacity is estimated based on daily demands during the 2015 and 2018 curtailment events.  
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5.4 Comparison of Projected Need and Available Sources 
OAR 690-086-0170(4) 

OAR 690-086-0170(4) requires a comparison of the projected water needs and the sources of water currently 

available to the Municipal Water Supplier and to any other suppliers to be served considering the reliability of 

existing sources.  

Banks is the only Municipal supplier that services the City’s UGB. Table 5.4 shows the projected needs in terms 

of MDD and the deficit in capacity through 2050, when compared to the City’s Maximum Capacity. Even with 

the anticipated water savings from pipeline replacement, the MDD will surpass the system’s maximum 

capacity by about 2030. Beyond 2030, a significant deficit in capacity is expected as shown in Figure 5.1 - 

Comparison of Water Demand and Capacity Projections. An additional 0.176MGD will be needed by 2050 to 

match MMD demands under this steady growth scenario.  To provide the City with redundancy in the case 

that the SSFP capacity is lost for several months an additional 0.200 MGD would be needed. In total the 

estimated need to meet 2050 demands with a 50 percent level of redundancy, including a 25 percent margin 

of safety, is 0.538 MGD (0.8 CFS).   

 

Figure 5.1 – Comparison of Water Demand and Capacity Projections 

 

5.5 Alternative Source Analysis Extended Permits 
OAR 690-086-0170(5) 

OAR 690-086-0170(5) requires an analysis of alternative sources of water if any expansion or initial diversion 
of water allocated under existing permits is necessary to meet future water demand.  The analysis presented 
in previous sections has demonstrated that conservation and loss reduction measures will not meet the 
projected maximum 10-, 20-, and 30-year water demands.  
 
Permit G-7593 was extended by Final Order on January 5, 2018 with a completion date to October 1, 2027. 
The permit conditions include a development limitation restricting authorized use to 0.617 CFS of 0.67 CFS.  A 
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Claim of Beneficial Use should have been completed for this permit sometime after September of 2016 when 
the well was recorded pumping at an instantaneous rate of up to 0.76 CFS, completing the full beneficial use 
of the permit within the last permit time limit. However, the City was unaware of this event until the last five 
years of records were reviewed for this WMCP update.  Assuming the development limitation of 2018 remains 
in place due the current extension, upon approval of this WMCP by Final Order and removal of the 
development limitation, Well 1 a Claim of Beneficial Use for the total instantaneous rate will be filed for Permit 
G-7593.   
 
The expansion of water use under Permit G-7593 cannot be met by an alternative source or conservation 
practice.  
 

(a) The City of Banks has implemented several conservation measures over the last few years to 
improve water system efficiency and utilization of the available resource. These include public 
education, an active leak detection and repair program, monthly water audits, and investment in 
infrastructure replacement.  However, the City’s apparent water loss remains at about 2.75 MG per 
month.  
 
 A public education program has been instituted to provide customers with water supply and water 
savings information through mailers (Section 3.4.5). Customer meters are being replaced with 
updated radio-read meters (Section 3.4.2) and a rate structure has been put in place to encourage 
more efficient water usage (Section 3.4.3).  While these efforts have reduced the per capita use and 
revenue water by incentivizing customers to use less water, the water loss due to failing 
infrastructure continues to make up predominant share of water loss at the City.  
 
The Park Street and Sellers Road  pipeline replacements have been completed or are underway in 
2021. The Park Street mainline was replaced over the summer of 2020, potentially reducing leakage 
loss by up to 0.5 MG per month. However, no meters isolate the Park Street distribution line and 
direct measurement of water savings is not available. The potential water savings is not well 
understood and estimates have ranged from less than 0.5 to over 1.0 MG a month. The water 
savings from the Park Street project are not included in the water savings estimate because of this 
level of uncertainty. The water use in the distribution system is complicated by incomplete 
information on water measurement at the Carston Tanks. The tank valving and meter are scheduled 
for assessment. There may also be additional leaks in the distribution system that are as yet 
undetected.     
 
The Sellers Road pipeline from the Green Mountain Springs to the Carsten Reservoirs, a distance of 
over 4 miles, will be replaced in 2021. This pipeline is isolated by input and output meters.  This is 
the highest loss section of the Banks water system and replacement of the pipe is expected to save 
2.0 MG per month from reduced leakage (Section 3.4.4). The Seller’s Road project will also involve 
replacement of several intra-system master meters that have not held calibration, including one at 
the Carson Tanks.    
 
While not included in the leakage loss, there are further opportunities to reduce non-revenue water 
by adjusting procedures at the SSFP to limit operational water use.  This adjustment would decrease 
the total volume of water diverted but will not increase the volume of water available to the City 
unless the capacity of the Green Mountain SSFP is increased. There is no current plan to increase the 
capacity of this SSFP. 
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These conservation measures, along with further leak detection and repairs, are expected to reduce 
the water loss from the clearwell to customer from an average of 2.75 MG monthly to potentially 
less than 0.75 MG per month. Such a savings would equate to a clearwell to customer water loss of 
10% or less.  Anticipated savings of a reliable 2.0 MG per month (66,667 gallons per day) are 
included in the demand projections from 2025 forward and are characterized by the reduction in per 
capita usage between 2020 and 2025 (Tables 5.3 and 5.4, Figure 5.1).Any additional conservation 
savings will be documented in the WMCP update. 
 
The water gained from these actions will  keep peak-season demands below system capacity until 
about 2030 to 2032, based on a steady growth scenario (Figure 5.1). This is a period of only 8 – 10 
years before MDD will once again exceed long-term capacity. Meanwhile, it will take several years 
for Banks to bring any additional water source options on-line to support near-future demands. The 
City plans to optimize water production under their two groundwater rights (G-7593 and G-16312) 
through additional points of appropriation. While these groundwater sources can meet their water 
right instantaneous maximum rates for short periods of time, their monthly and annual production is 
limited by aquifer capacity. Due to aquifer limitations supply Wells 1 & 2  currently produce a 
fraction of their maximum water right. Adding new wells at  distant locations within Banks will allow 
for greater utilization of the aquifer and these two water rights. Initial estimates suggest this method 
could increase peak-season capacity by about 0.15 – 0.20 MGD, or enough to meet MDD out to 2045 
under the current growth scenario (Figure 5.2). Mid- to long-term capacity will need to be increased 
through additional sources to reliably meet MDD beyond approx. 2040.  
 

(b) Interconnection with a regional water provider or other system, while reliable and available, would 
be less feasible due to costs, timeline, and would require Banks to enter intergovernmental 
agreements and contracts, which may not be politically feasible. Furthermore, significant additional 
required capital might not be available with the City’s current debt load, and the 7 to 10 mile water 
supply pipeline construction could have greater potential for detrimental environmental impacts 
than adding points of appropriation  to Well 1 and Well 2 to provide longer term pumping at the 
permitted rates and therefore increased volumes of water per month.  
 

(c) No other conservation measures have been identified to replace this permit expansion at a cost that 
is equal to or lower than simply running Well 1 to meet the instantaneous rate of Permit G-7593. 

 

5.6 Quantification of Maximum Rate and Volume 
OAR 690-086-0170(6) 

The additional water available under Permit G-7593 is 0.057 CFS (25.6 gpm). This well and aquifer system can 

only meet the full rate of the permitted 0.67 CFS (300.7 gpm) for a few hours at a time and only with ideal 

aquifer conditions.  Assuming that in the best case scenario when aquifer levels are highest and the current 

pumping schedule that preserves the use of the aquifer on an annual basis, Well 1 would cycle on every third 

pumping cycle for a period of up to 6-hours. Assuming a winter pumping cycle occurs once a day, Well 1 would 

pump for 6-hours every third day, but only meet the full 0.67 CFS rate for an hour per cycle. In a 1-month 

period, Well 1 might produce and additional 2,052 CF (.015 MG).  However, the additional groundwater may 

not be reliable or available to meet peak demands in June, July, and August when aquifer levels are lower and 

Well 2 is the primary pumping well.  In any case, Banks requests the greenlight water for the remaining capacity 

of Permit G-7593. 
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The City intends to address the groundwater aquifer limitations  by adding two additional points of 

appropriation to G-7593, spread across the Banks service area. The additional wells would allow the full 

permitted volume to be produced while reducing immediate drawdown effects at Well 1. Similarly, adding 

additional points of appropriation to permit G-62373 will help maximize production under the City’s existing 

water rights while decreasing well interference. Completing such transfers would increase the system capacity 

to support anticipated growth, but increasing groundwater withdrawal may have long-term negative impacts 

on water levels in the local aquifer. Meeting the growing demands with groundwater, therefore, is a near-term 

solution. For this reason, the City is applying for additional surface water rights as discussed in Section 5.8 

below.  

 

5.7 Mitigation Actions 
OAR 690-086-0170(7) 

In terms of mitigation, no actions are required for development of the additional water available under Permit 

G-7593, which totals 0.057 CFS (25.6 gpm) in additional rate. 

5.8 New Water Rights  
OAR 690-086-0170(8) 

To meet MDD to 2050 and provide redundancy to protect from the loss of the springs or SSFP, Banks 
estimates that an additional 0.8 CFS of system capacity is needed during the peak months of the year.  In 
addition to the optimization of use under current groundwater rights through water rights transfers that add 
points of appropriation to existing water rights, Banks is requesting a surface water right of 2.0 cfs be 
allowed for the City to use as a winter water source during months that water is available from West Dairy 
Creek.  This surface water source would  supply a  the future development of an  ASR system over the next 
ten years.  
 
The path to developing a long-term, reliable, and cost-effective solution for Banks to meet both the 
immediate need for new water supply in 2030 and long-term demand to 2050 includes: 
 

1) Completion of infrastructure projects to reduce water loss attributed to leaks and documentation of 
water conservation, 

2) Complete an evaluation of the SSFP operations to assess the feasibility of reducing authorized non-
revenue water,  

3)  Optimizing the City’s groundwater supply  by adding points of appropriation to both permit G-7953 
and G-62373 in the Columbia River Basalts. The additional supply available from these permits would 
reasonably meet peak demands until approximately 2040 (Figure 5.2), assuming that cumulative 
impacts to the aquifer system from the additional pumping do not require a reduction in pumping 
under the permit.   

4) Develop a surface water source for aquifer recharge. A new surface water right for “winter water” 
on West Dairy Creek will support the groundwater supply and long-term demand with an ASR system 
that can reliably recharge the groundwater aquifer and prevent significant annual water level 
declines.  Although  the surface water necessary to recharge the aquifer through an ASR program 
could come from either a new water right for “winter water” or an intertie with a regional water 
provider. The City’s preferred path is to seek a local sustainable operation. 
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A new surface water right for “winter water” on West Dairy Creek will support the groundwater supply and 
long-term demand with a potential ASR system that can reliably recharge the groundwater aquifer and 
prevent significant annual water level declines.  
 

 

Figure 5.2 - Future demands and potential capacity with new groundwater points of appropriation. 
 
The reliability and feasibility of developing an ASR system was completed in the Banks Green Mountain 
Aquifer Storage and Recovery Feasibility Study (CwM-H2O, 2018). The results of that study found that ASR in 
the Columbia River Basalts was a feasible and cost effective option for Banks to store over 40 MG of water a 
year to meet MDD and provide redundancy in the case of emergency loss of the SSFP.  However, the study 
also found that the existing surface water right and SSFP did not have capacity to supply both the City’s 
winter demand and recharge an ASR storage system. Artificial recharge of the basalt aquifer system will be 
even more necessary if Banks expands groundwater use under its existing permits to support near-term 
growth. Therefore, a new surface water right is necessary to implement this ASR program. The higher rate of 
use on the West Dairy Creek water right is necessary to fully recharge the aquifer storage system during the 
wet winter months that water is available from West Dairy Creek.  
 
Construction of the groundwater wells and new surface water diversion will require some environmental 
impacts in the riparian area and stream bed of West Dairy Creek and mitigation for up to one acre of ground 
within the stream’s flood plain. Mitigation for these environmental impacts is required to complete the 
project.  An assessment of environmental flows in West Dairy Creek has been completed as part of the 2018 
ASR study. The results of the assessment found sufficient water was available for diversion from October to 
March without impacting required environmental flow criteria for this stream.   
 
Banks ASR System Implementation estimated capital cost: 
Phase I ($ 1.72 Million) 

• ASR Pilot Testing Plan and Implementation – $120,000 

• Well 3 – ASR Compatible – $1,600,000 
 
Phase II Water Treatment Plan ($8.35 Million) 
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• Well 2 – Reconfigure to ASR Compatible - $350,000 

• West Dairy Creek Water Treatment Plant - $8,000,000 (with a predicted range between 5.6 to 12 
million (Kennedy-Jenks, 2020).  
 

Phase III ASR Expansion ($2.9 Million) 

• Well- 4 – ASR Compatible – $2,900,000.  
Total Capital Cost Estimate: $ 12,980,000 (less $2.4 million to an additional $4.0 million)  
 
In coming to this request, Banks has analyzed the extent to which conservation project implementation, and 
interconnection with other water agencies might eliminate the need for new water rights. A summary of 
those options is presented in the sections that follow.  This includes an assessment of cost for an intertie 
with and regional water provider. 
 

5.8.1 Conservation Measures 
OAR 690-086-0170(8)(a) 
 
Conservation actions that provide Banks with additional supply will be exhausted by 2030 or sooner. The 
result of the implementation of current conservation projects is anticipated to reduce real water loss to 
below 10 percent. Following the completion of the conservation project the customer per capita day use is 
estimated to drop to approx. 103 gpcpd, which is below the national standard of 125 gpcpd, demonstrating 
that customer conservation measures are in-place and effective.   No additional water conservation projects 
have been identified that could develop additional volumes of water.  Therefore, the implementation of new 
conservation projects cannot eliminate the need for new water rights.  
 

5.8.2 Interconnections  
OAR 690-086-0170(8)(b) 

Banks does not currently maintain interconnections with nearby water systems. Interconnections options have 
been evaluated in the past with Tualatin Valley Irrigation District (TVID) and recently with Tualatin Valley Water 
District (TVWD) and the Joint Water Commission (JWC)/City of Hillsboro, collectively refer to as Provider.  
 
TVID - The City of Banks has considered the purchase of non-potable water from the Tualatin Valley Irrigation 
District (TVID) to provide irrigation users with an alternative source in 2015. This arrangement would reduce 
the usage of potable water for irrigation and would therefore increase the production of potable water for 
residential needs. This option was eventual abandoned because Banks has no large irrigation customers that 
could offset the use of treated water and TVID was not accepting new customers. Therefore, an 
interconnection with TVID does not appear to be a viable option to  meet the City’s projected water demands 
at this time.  
 
TVWD/JWC/Hillsboro – To interconnect with one of the local regional water providers requires a pipeline 
approximately 7.8 to 10.25 miles in length, depending on alignment. Three alignments were evaluated.   This 
option is technically feasible, and the water supply is considered reliable.  The Providers were not able to 
provide a guarantee that water would be available on-demand during peak months of the year due to the 
demands documented by member partners in the JWC and TVWD.  However, in general, the regional water 
providers did believe that 2.0 CFS of water could be available to wholesale customers on a 20-year contract in 
the next five to ten years as the Willamette Partners pipeline and treatment plant project comes on-line to the 
Tualatin Valley. This water might be available for 20 to 30 years following the initial connection, or longer, but 
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alternative storage arrangements like ASR might be required to allow for the water to be used to meet peak 
demands.  
 
Construction of the pipeline to a region provider would include the environmental impact of crossing up to 
seven streams and six wetlands with the transmission pipeline right of way.  Mitigation for these impacts would 
be necessary to complete the project.  
 
The Banks Regional Pipeline Capitol Cost Estimate: 

• 7.8 to 10.24-mile pipeline - $15,000,000 (with a range of 9.8 to 22.5 Million (Kennedy-Jenks, 2020)) 
 

5.8.3 Other Potential Conservation Measures 
OAR 690-086-170(8)(c) 

No other conservation measures have been identified for analysis of feasibility that could provide additional 

water supply during peak demand months at a cost equal to or lower that the proposed new water sources.  

Therefore, additional conservation measures will not eliminate the need for new water rights. 

5.8.4 Greenlight Water (690-086-0130(7)) 
This section addresses the approval criteria for access to water under an extended permit. During the next 20 

years the maximum rate of water diverted under Extended Permit G-7953 will be greater than the maximum 

rate authorized for diversion under the extension Final Order. The City request that the full use of Permit G-

7953 be approved based on this Plan. The sections that follow address OAR 690-086-0139 (7) subsections (a), 

(b), and (c).  

a) This plan provides a schedule for development of conservation projects that are scheduled be 

completed in 2021 (Section 1.1). However, these conservation projects will not provide sufficient 

water supply to meet projected water demands beyond 2030.  Justification for the greenlight of the 

remaining portion of Permit G-7953 is provided in Sections 5.3 through 5.8.  

b) The increased use of Permit G-7953 is appropriate in that the well and infrastructure exist to fully 

utilize the permitted rate. Development of alternative sources will likely require natural resource 

assessments and mitigation.  

c) No mitigation is required for use of the groundwater under Permit G-7953. 
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