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Execut ive  Summary  

E.1 Introduction 
The City of Salem is submitting this Water Management and Conservation Plan (WMCP) in accordance 
with Oregon Administrative Rules Chapter 690, Division 86 and Division 315. The WMCP satisfies the 
requirement that each municipal water right permit extension holders submit a WMCP to gain access to 
additional quantities of water. As a holder of permits, this WMCP describes the City of Salem’s water 
uses, water needs, water conservation program, and plans for development of existing water rights to meet 
short- and long-term customer demands. 

In addition to meeting the rules’ requirements, this WMCP demonstrates Salem’s stewardship of water 
resources. Salem has taken a multifaceted approach to water resource management by taking a holistic 
perspective of these resources over a 100-year planning period. Along with its WMCP, Salem coordinated 
a biological assessment of water withdrawals on Endangered Species Act (ESA) listed species, an update 
to the Water System Master Plan, and a Source Water Protection Plan. These coordinated efforts lead to a 
common water resource strategy that strikes a balance between the City’s need to divert water to meet its 
customers’ demand by 2105 and protect water resources for future generations reliant on the health and 
availability of these resources. 

E.2 Compliance with Division 86 Rules 
This WMCP satisfies the Division 86 Rules by including the following elements: 

• A Municipal Water Supplier Description, complete with a discussion of supply sources, service 
area, adequacy of supplies, water usage, water rights, and other system information. 

• A Municipal Water Conservation Element that describes the City’s conservation program and 
details conservation measures the City is committed to pursuing within the next five years. As 
required by Division 86 Rules, “benchmarks” for each conservation measure are provided with 
firm dates of completion. 

• A Municipal Water Curtailment Element that explains how the City is prepared to curtail water 
usage in the event of an emergency that disrupts availability of water supply. 

• A Municipal Water Supply Element that projects water demand consistent with growth 
forecasted by the State of Oregon’s Office of Economic Analysis. These future demands are 
compared to available supply. Alternative sources of supply, as well as expanded conservation 
efforts, are evaluated and compared with continued development of the City’s surface water 
source on the North Santiam River. 

The Division 86 Rules require any affected local governments have the opportunity for comment on the 
consistency of this plan with land use plans. The City of Salem provided a draft copy of this WMCP to 
Polk and Marion Counties, the Cities of Turner and Keizer, Suburban East Salem Water District, and 
Orchard Heights Water District. Applicable comments from these governments are embedded throughout 
this report. 

Salem will submit a progress report within five years (2014) and update the Oregon Water Resources 
Department (WRD) on the progress of its conservation measures and other required elements. Should 
Salem’s water supply or demand situation described herein change significantly to warrant the 
development of new sources of supply or use of existing supply at rates greater that described here, Salem 
will submit an updated WMCP to reflect these changes. 
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E.3 Overview of Findings 

Future Demand  
Salem has seen steady increases in demand due to demographic and economic growth in its service area. 
State and regional planning documents indicate continued growth, which translates into an increasing 
demand for potable water. Salem’s demand forecast is intended to project this demand over a 100-year 
planning period and coordinate use of its water rights to best meet demand. Salem estimates that 
maximum day demand will fall within a range of 190 cfs (123 million gallons per day (mgd)) to 198 cfs 
(128 mgd) by 2025 and a range of 270 cfs (175 mgd) to 382 cfs (247 mgd) by 2105. Historically, Salem’s 
highest maximum day withdrawal from the North Santiam River was approximately 146 cfs (95 mgd). 

Conservation Measures 
A key component of Salem’s long-term strategy to manage its water resources efficiently is conservation. 
For this WMCP, Salem identifies many conservation measures slated for implementation over the next 
five years in addition to its ongoing efforts. Salem’s goal is to reduce the peaking factor by focusing on 
the residential customer class and outdoor water uses. To do so, Salem’s conservation plan as detailed in 
Section 3 describes both demand- and supply-side conservation measures. Based on the City’s 
understanding of the rules, these benchmarks fully comply with state requirements for the Conservation 
Element of the WMCP. 

E.4 Permit Extensions 
Conservation efforts alone cannot offset the anticipated increases in demand; thus, Salem is requesting 
expanded use of its water rights. To meet demand over the next 20 years, Salem is requesting permit 
extensions for water right T3999 in the amount of 61 cfs (40 mgd) and water right T5476 in the amount 
of 27.47 cfs (17.76 mgd). Use of water right T5476 is dependent on completion of the new transmission 
pipeline from the Geren Island Water Treatment Facility to Franzen Reservoir. These estimates 
incorporate the savings realized through the implementation of demand- and supply-side conservation 
measures and a demand reserve of 7 cfs (5 mgd). 

To meet demand over the next 100 years, Salem has prioritized sources currently available so the North 
Santiam River rights are put to beneficial use first, followed by rights on the Willamette River. Salem 
does not anticipate developing these Willamette River rights for many years, though they represent an 
important long-term answer to meeting its customers’ long term demand. Over the planning period, the 
City of Salem is committed to sound water resource management and looks forward to additional 
opportunities to act as a good steward of these resources. 
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1 .  In troduc t ion  

The City of Salem is pleased to present its Water Management and Conservation Plan (WMCP) based on 
the requirements of the Oregon Administrative Rules Chapter 690, Division 86. This fulfills Salem’s 
requirement to submit a WMCP for continued and expanded use of its permitted water rights. This 
WMCP represents an ongoing commitment to comprehensive management of Salem’s water resources. 

1.1 Comprehensive Management of Water Resources 
Salem is keenly aware of its responsibility to be a proper steward of its water resources. In 2002, Salem 
embarked on a multiyear, comprehensive process to integrate the numerous facets of water resource 
management. This process resulted in the development of this WMCP, an update of the City’s Water 
Master Plan, the creation of a Source Water Protection Plan, and the formulation of a water withdrawal 
plan to protect Endangered Species Act (ESA)-listed species. This WMCP represents one of several inter-
related management strategies related to water resources and draws upon the findings of these other plans, 
in part, to meet the Division 86 requirements. Given Salem’s comprehensive effort, this WMCP 
represents the culmination of over two years of research, analysis, and policy development.  

1.2 Integral Demand Forecast 
To set the stage for this coordinated process, Salem calculated a detailed 100-year demand forecast. The 
forecast is useful for longer-term water resource policy decisions, namely the role that Salem’s 
Willamette River water rights will play in the future to meet Salem’s forecasted customers’ demand. This 
forecast also allows for a shorter-term perspective of water resources. For example, with insight into the 
20-year demand, Salem identified necessary water system infrastructure upgrades. The required 
expenditures for these upgrades will be documented in Salem’s updated Water Master Plan. In essence, 
the forecast is the cornerstone for many water resource policy decisions.  

1.3 Description of Recent Conservation Efforts  
In 1994, Salem produced a Water System Master Plan that identified basic steps to actively manage its 
water supply. For example, in that year, Salem identified conservation goals and, in the ensuing years, 
began realizing these goals through the use of demand-side conservation measures. One of these goals 
was a reduction in the number of days in which peak day demand exceeded 77 cfs (50 mgd). During the 
development of this WMCP, Salem was buoyed by the success of its initial efforts and also recognized its 
role as a potential regional leader in water management and conservation planning. As a result, this 
WMCP presents a water resource strategy that is greatly expanded from previous City efforts and goes 
above and beyond the requirements of the Division 86 Rules. 

One prominent change in Salem’s water resource strategy since 1994 is a promotion and implementation 
of supply-side conservation. This strategy is discussed in detail in Section 3, Water Conservation 
Element. While demand-side conservation is aimed at assisting customers to reduce demand, supply-side 
conservation measures target improvements in water system facilities and operations. For example, 
significant capital expenditures were devoted to the lining and covering of Salem’s 92 mg Franzen 
Reservoir in 2003 to reduce water loss. In addition, resources have been earmarked for future activities, 
such as the replacement of a 70-year-old transmission main to reduce leakage. To track the effects of 
these changes and determine other necessary system alterations, Salem is in the process of installing and 
replacing meters to better track use of water from source to Turner Control, the start of Salem’s 
distribution system.  
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1.4 Organization of this WMCP  
This WMCP is organized into four sections, representing the four major elements required in the Division 
86 Rules: 

• Section 2, Municipal Water Supplier Description, provides an overview of Salem’s water 
system, including service area, population served, water rights, production, demand, adequacy 
and reliability of water supplies, and infrastructure.  

• Section 3, Water Conservation Element, describes Salem’s conservation efforts since 1997 and 
its planned conservation measures for the next five years. For each of these measures, a 
“benchmark” is provided, which ties specific conservation activities to a schedule for 
implementation.  

• Section 4, Water Curtailment Element, represents Salem’s assessment of the vulnerability of 
the water system to deficiencies from events such as draught, natural disasters, or source 
contamination. This element also describes Salem’s codified curtailment plan should a supply 
deficiency occur.  

• Section 5, Water Supply Element, presents the City’s 100-year water demand forecast and 
compares available supply to projected demand. Development of Salem’s water rights is 
presented as a means of meeting demand over the entire planning period. In the short term, the 
existing primary water source is compared with other supply alternatives and with additional, 
more extensive water conservation options. Based on this comparison, Salem has chosen 
conservation and further future development of its water rights on the North Santiam River to 
meet near-term projected future customer demands.  In addition, Salem has also selected to 
develop its existing water rights on the Willamette River to meet longer-term demands. 
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2 .  Water  Supp l i er  Descr ip t ion  

Salem is located in northwest Oregon, approximately 45 miles south of Portland and 64 miles north of 
Eugene. Salem lies in the heart of the Willamette Valley, a highly productive agricultural region. The 
Willamette River runs through the western part of Salem and the North Santiam River passes southeast of 
the City and flows into the Santiam River, which in turn flows into the Willamette River south of Salem. 
Currently, the City’s primary source of supply is the North Santiam River. The City has undeveloped 
surface water rights on the Willamette River as well. Topographically, at a typical elevation of 171 feet, 
Salem is relatively flat except for several high hills in the south and west. Exhibit 2-1 shows the location 
of Salem and the surrounding region. 

Salem’s climate is typical of the Pacific Northwest with mild winters and summers. Average winter 
season temperatures are 40 to 50 degrees Fahrenheit and summer season typically ranges from 65 to 85 
degrees Fahrenheit. Average annual rainfall is approximately 40 inches. 

In 2007, the City of Salem water system served a population of approximately 183,000, which includes 
Salem’s wholesale customers’ populations. According to the U.S. Census, Salem’s population increased 
27% from 1990 to 2000, and forecasts continued growth for the area. 

2.1 Description of Source 
OAR 690-086-0410 (1) 

The City of Salem relies almost entirely on the North Santiam River for its water supply; however, 
additional water sources are also used as discussed below. 

Surface Water 
The City holds 227 cfs (146.7 mgd) of senior water rights on the North Santiam River. Water diverted 
from the north channel of the river is treated at the Geren Island Water Treatment Facility prior to 
transmission to the City. Three locations are identified as water intakes from the north channel: the Upper, 
Middle, and Lower intakes. The Upper Intake, which is available only for emergencies, is exercised on a 
yearly basis and has fish screens identical in openings to the Middle Intake. These fish screens are 
dropped into the Upper Intake structure when it is exercised. 

The Middle Intake, commissioned in 1998, is the primary intake for the treatment facility and has a 
capacity of 227 cfs (146.7 mgd). The Middle Intake was designed according to the fish screening 
requirements of NOAA Fisheries and consists of a trash rack, fish screens, 12 control sluice gates, 
collection bay, and screen cleaning system. Unlike the Middle and Upper Intakes, the Lower Intake is no 
longer used to deliver water to the treatment facility. 

Groundwater 
The City has several small capacity groundwater wells with a total theoretical capacity of approximately 
12 cfs (8 mgd) for supplemental and emergency municipal use. These wells consist of 10 Jan Ree wells 
and the Hemlock well. Currently, 9 of the 10 Jan Ree wells have had their pumps removed and are 
considered for use in only the most extreme water shortage emergencies. By contrast, the Hemlock well is 
maintained, exercised, and tested on a monthly basis. This well can be activated on short notice. Salem 
had Salem Heights groundwater rights; however, these rights were transferred to Salem’s Aquifer Storage 
and Recovery (ASR) wells in 2006. 
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Aquifer Storage and Recovery System 
The City of Salem has four ASR wells located in southeast Salem. Treated drinking water from the North 
Santiam River is transferred to the ASR wells, where water is stored to meet peak demands or for 
emergency use. The ASR wells have been in operation since 1997. The well field storage volume is 
estimated at 500 million gallons and current theoretical supply capacity of Salem’s system is 13.3 cfs (8.6 
mgd). Several issues (related to operations, delivery, and emergency delivery/pressure zone service) limit 
the productivity of the ASR system to 6.9 cfs (4.5 mgd). In 2006, all Salem Heights well water rights 
were transferred to the four ASR wells, giving the system the ability to pump 8.2 cfs (5.3 mgd) of native 
groundwater. The City is currently reviewing alternatives to make ASR more productive. 

2.2 Delineation of Current Service Area 
OAR 690-086-0410 (2) 

A map of Salem’s current service area is provided in Exhibit 2-1. The map shows that a portion of 
Salem’s northern service area boundary coincides with the City of Keizer’s southern boundary. For 
regional land use planning purposes, Salem, Keizer, and adjacent unincorporated areas are treated under 
the Salem-Keizer Urban Growth Boundary (UGB) and are considered one metropolitan area.1 For 
purposes of this document, Keizer is considered a distinct water supplier from Salem because Keizer 
owns and operates a series of groundwater wells that wholly serve their customers’ drinking water needs. 
The two cities do, however, share a water supply intertie that can be used in the event of a water supply 
shortage in either community. 

The Jan Ree service area is located outside of, but adjacent to, Salem’s city limits and is within the 
Salem-Keizer UGB (see Exhibit 2-4). Though it is located outside of the city limits, customers within the 
Jan Ree area are considered retail customers of Salem. There are also several very small independent 
water districts in the service area.  

The City serves three wholesale customers:  the Suburban East Salem Water District, City of Turner, and 
Orchard Heights Water District. The Suburban East Salem Water District and a portion of Orchard 
Heights Water District are located within the Salem-Keizer UGB. The City of Turner is not located within 
Salem’s UGB. Table 2.1 provides a breakdown of the population served by the City of Salem. 

Table 2.1.  2007 Water Service Population 

City of Salem 
Suburban E. Salem 

Water District 
Jan Ree 

Water Area 
City of 
Turner Eola-Chatnicka Misc. 

Total 
Population 

151,895 13,395 14,290 1,690 1,155 430 182,855 
Source:  City Staff 

 
The Cities of Salem and Turner 2007 populations presented in Table 2.1 were obtained from Portland 
State University’s Population Research Center based on an analysis of recent growth trends within the 
city limits. Suburban East Salem Water District and Jan Ree Water Area populations were obtained from 
the District and area managers. Orchard Heights Water District population was identified using Salem’s 
billing system, but because this District is located outside of the city limits is included in the “Misc.” 
column and combined with other customers outside of the city limits. Eola-Chatnicka was estimated 

                                                           
1 The UGB is a legal boundary separating urban land from rural land. Under Oregon state law, each city or 
metropolitan area in the state is required to designate an urban growth boundary within which a 20-year supply of 
land is to be identified for future development. 
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based on the number of meters identified in the City’s billing system using 2.6 persons per residential 
meter. The Eola-Chatnicka area is also located outside the city limits, but is called out separately in the 
City’s billing system as customers within this area are charged a different rate for water service; these 
customers are considered retail customers. 

Overall, the City and surrounding areas have experienced changes to the areas’ demographic composition. 
These changes are anticipated to continue as indicated in land use planning documents, such as the City’s 
Comprehensive Plan and the Regional Transportation System Plan (RTSP). Changes include increasing 
population density within the existing city limits over time, and growth outside of the city limits but 
within the UGB. Employment is also expected to parallel population growth. Historic and future 
demographic data is pertinent to this document because this data provides a basis from which to forecast 
future demand.  

Wholesale Customers 
Salem provides water to three wholesale customers: the City of Turner, Suburban East Salem Water 
District, and Orchard Heights Water District. Combined, these sales have comprised approximately 7% of 
Salem’s total annual average water sales. 

Service is provided to these customers by three separate wholesale agreements. The existing agreement 
with the City of Turner gives Salem the ability to construct and maintain water mains throughout Turner. 
In exchange, Turner has the ability to purchase water wholesale from Salem indefinitely (the agreement 
has no end date). By contrast, Salem’s agreement with Suburban East Salem Water District stipulates a 
sunset date for the provision of wholesale water on June 30, 2017. This agreement recognizes that Salem 
may adopt a water conservation and curtailment plan, which the District is required to implement at 
Salem’s request. Furthermore, the agreement recognizes that the City may annex the area of Suburban 
East Salem Water District, at which time customers within the District will become retail customers of 
Salem. The agreement between Salem and Orchard Heights Water District does not specifically stipulate 
a sunset date, but does indicate that only surplus water may be furnished to the District. In essence, 
Orchard Height’s demand is subordinate to the demand of the City. For purposes of this document, the 
demand forecast will assume continued service to these customers as wholesale customers for the full 
forecast period. 

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

To assess the adequacy of Salem’s source, Salem considered its water rights in relation to permitted 
withdrawals, demand, and minimum in-stream flows for fish and other species. Reliability of Salem’s 
water source was defined as the ability of a source to consistently deliver water at a specific quantity and 
quality. The historical and future adequacy of these sources are summarized in Table 2.2 and described in 
the following text. 

Table 2.2.  Qualitative Assessment of Historic and Future Reliability and 
Adequacy of Salem’s Principal Source of Water 

Historic Assessment Reliable Adequate 

Groundwater N/A N/A 
Surface Water Yes Yes 
ASR N/A N/A 
Other Sources 1 Yes Yes 
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Table 2.2.  Qualitative Assessment of Historic and Future Reliability and 
Adequacy of Salem’s Principal Source of Water 

Future Assessment   

Groundwater N/A N/A 

Surface Water Yes Yes 

ASR N/A N/A 

Other Sources 1 Yes No 
1 Interties to meet emergency demand 

 
Historical Assessment 
Even though Salem holds significant surface water rights on the North Santiam River, water reliability is 
limited by natural stream flows. In essence, the State of Oregon has given the river rights, called in-stream 
rights, with priority dates of 1850 and 1919. Salem’s rights junior to the in-stream priority date cannot be 
used if the rates associated with in-stream flows fall below in-stream right flows. Therefore, priority dates 
are important elements of water rights regarding source water reliability. Table 2.3 lists water rights in 
order of priority dates for the North Santiam River until 1923, and Table 2.4 presents the historical flows 
in the North Santiam River. 

Table 2.3.  North Santiam Water Rights in Order of Priority Dates 

Owner Use 
Priority 

Date 
Diversion 
Location 

Quantity 
(cfs) 

State of Oregon Fish (in-stream) 1850 Lower Bennett Dam 50.0 
Salem Municipal 1856 Geren Island 62.0 
Salem Municipal 1856 Geren Island 55.0 
Salem Municipal 1856 Geren Island 60.0 
Salem Aesthetic 1856 Salem Ditch 10.0 
Salem Recreation 1856 Salem Ditch 22.0 
State of Oregon Fish (in-stream) 1856 Salem Ditch 1.8 
Salem Municipal 1866 Geren Island 50.0 
PP&L  Power 1866 Gardner Ditch 762.0 
Sidney Irrigation Coop Irrigation 1870  35.0 
Sidney Irrigation Coop Irrigation 1870  5.0 
Paris Manufacturing 1907 Gardner Ditch 0.1 
Santiam Water Control Irrigation 1909 Gardner Ditch 161.4 
Sidney Irrigation Coop Irrigation 1909  25.0 
Santiam Water Control Irrigation 1911 Gardner Ditch 24.9 
State of Oregon Fish (in-stream) 1919  10.0 
Salem Municipal 1923 Geren Island 12.0 
Total Allocated 1,346.0 
Source:  City of Salem Water System Master Plan, Technical Supplement (1994) 
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Because Salem can withdraw 227.0 cfs (147 mgd) of the first 311.0 cfs (201 mgd), and the lowest 
recorded flow has been 420 cfs (271 mgd), it appears that Salem holds reliable surface water rights for the 
227.0 cfs (147 mgd). This total includes the four municipal use rights dated from 1856 to 1866. 

In addition, since the construction and operation of Detroit Dam and Reservoir in 1954, flows in the 
North Santiam River have not dropped below 896 cfs (579 mgd), making the City’s 1923 surface water 
right for 12 cfs (8 mgd) reliable under current operating conditions.  

 

Table 2.4.  Historic Daily Flows in the North Santiam River (cfs) 

Month Minimum Maximum Average 

Prior to Detroit Dam (1917-1952) 

June 852 7,800 2,830 

July 626 2,260 1,240 

August 507 1,520 781 

September 420 1,910 861 

After Detroit Dam (1954-1987) 

June 1,020 5,520 2,590 

July 1,020 2,530 1,430 

August 918 1,830 1,310 

September 1,490 2,800 2,040 

Source:  City of Salem Water System Master Plan, Technical Supplement (1994) 
 
In addition to in-stream flow requirements, the City’s North Santiam River water supply has been affected 
by environmental conditions impacting source adequacy and reliability. During the floods of 1996, the 
watershed released a substantial amount of colloidal material into the North Santiam River and upstream 
reservoirs. This material impaired the City’s ability to produce water that met drinking water standards at 
the Geren Island Water Treatment Facility. The City has since taken necessary steps (with the addition of 
pretreatment) in the event a similar episode occurs. The City also experienced drought-like conditions in 
2000/2001 that required voluntary curtailment by City departments and Salem’s water customers. 

While groundwater has been used to supplement Salem’s surface water source, groundwater supplies 
alone are not adequate to meet demand. ASR wells are used to supplement production as well, and the 
City is considering expanding the use of these wells. Prior to expansion, Salem will perform a detailed 
analysis addressing potential capacity issues. Most of Salem’s groundwater wells, excluding ASR, 
produce water of lesser quality than Salem’s surface water source, reducing their adequacy. The wells 
have historically produced a reliable quantity of water. 

Future Assessment 
The future adequacy and reliability of Salem’s sources are dependent on ongoing efforts to secure the 
necessary supply to meet projected future customer demands. A description of these efforts follows as 
they relate to adequacy and reliability. 

An expansion of the Geren Island Water Treatment Facility was completed, creating an installed 
diversion capacity of approximately 217 cfs (140 mgd) and a treatment capacity of 195 cfs (126 mgd). 
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This expansion was centered on the City’s most senior water rights, contending that the 227 cfs (147 
mgd) of its rights that predate Oregon water law was a reliable, long-term source. 

Plans to upgrade the transmission pipelines leading from Geren Island have subsequently come under 
scrutiny from NOAA Fisheries and the USFWS. This scrutiny occurred during the review of the federal 
permit application required to construct the project. Questions were raised regarding the need for the 
project and its potential impact on protected Oregon chub (Oregonichthys crameri) habitat located 
adjacent to Geren Island. 

The City has undertaken several studies, including a Biological Assessment, as a result of the questions 
raised during the permitting of the planned upgrading of the transmission lines that feed from Geren 
Island. At present, those lines are limited to delivering about 102 cfs (66 mgd) to the City. Though the 
City’s reliable rights for 146.7 mgd on the North Santiam River allow for considerable demand growth 
over the current maximum day demand (about 146 cfs (95 mgd)), the City would need additional sources 
if the City were unable to further develop its Geren Island source.  

A comparison of future demand versus supply is described in Section 5, Municipal Water Supply 
Element. Also discussed in Section 5 are options for eventually increasing the supply, including efforts to 
expand the City’s conservation program described in Section 3 of this WMCP. 

In general, Salem’s surface water is reliable to meet future demands based on the empirical data presented 
herein; however, the issues surrounding the availability of the surface water source are not yet resolved. 
Salem is confident that discussions with NOAA Fisheries and the USFWS will result in an approved plan 
to both protect fish and meet future municipal demands. Because of the decreased quantity of available 
groundwater, Salem’s groundwater sources are not adequate to fully meet future demand. Groundwater 
sources will continue to be used as a backup supply as necessary. ASR will also continue to be used to 
help meet peak demands, though it is inadequate to meet demand entirely. The City’s intertie with Keizer 
remains available, albeit for short-term emergency use. 

2.4 Quantification of Present and Historic Use 
OAR 690-086-0410 (4) 

Water production is defined as the volume of water diverted from Salem’s source, the North Santiam 
River, and other sources. Salem has three metered locations where raw and finished surface water 
production is measured:  (1)  At the point of diversion on Geren Island; (2)  On Geren Island immediately 
downstream of the water treatment plant; and (3) at the Turner Control master meter. The three locations 
have slightly different measurement methodologies and are used for different purposes. Measurements of 
water diverted from the North Santiam River are useful in determining raw water diversions and 
compliance with the City’s water rights. The meter immediately downstream of the treatment plant is the 
first measure of treated water. Quantities of water measured at this meter will be less than the 
measurements made at the raw water diversion due to operational uses for water during treatment and 
leakage from canals on the island. Some of the water used in the treatment plant operations is lost to 
seepage and excess water returns to the North Santiam River. The difference between the measured flow 
rates at the raw water intake meters and the Turner Control “Master Meter” is called “process water” and 
Salem estimates its volume at 61 cfs (40 mgd). 

The City has traditionally used the meters at Turner Control to measure delivery related to the distribution 
system downstream of Turner Control. Therefore, Table 2.5 summarizes the average and maximum day 
quantities measured at this location. 
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Table 2.5.  Quantities Measured at Turner Control 

 
Annual Production 

(mg) 
Average Day 

Production (mgd) 
Maximum Day 
Demand (mgd) Peaking Factor 

1996 10,478 28.7 53.9 1.9 

1997 10,375 28.4 56.3 2.0 

1998 10,746 29.4 57.1 1.9 

1999 10,682 29.3 53.7 1.8 

2000 10,722 29.4 64.9 2.2 

2001 9,554 26.3 44.5 1.6 

2002 10,634 29.3 53.8 1.8 

2003 10,337 28.3 54.8 1.9 

2004 9,581 26.2 50.6 1.9 

2005 9,500 26.0 49.8 1.9 

2006 10,295 28.2 54.3 1.9 

2007 10,202 28.0 53.3 1.9 

Source:  City SCADA records 
 
Records reveal that the average day production fluctuated from a low of 40.2 cfs (26.0 mgd) in 2005 to a 
high of 45.5 cfs (29.4 mgd) in 1998 and 2000. Maximum day demand ranged from a low of 68.8 cfs (44.5 
mgd) in 2001 to a high of 100.4 cfs (64.9 mgd) in 2000. Fluctuations in demand are explained, in part, by 
a major main line break, which lost approximately 5 million gallons in 2000; the drought-induced 
curtailment measures enacted by Salem in 2001; and the loss of major water users coupled with a major 
conservation media campaign requesting voluntary curtailment by customers while Franzen Reservoir 
was off-line during the summers of 2003 and 2004. Regarding the loss of major water users, two of 
Salem’s 2002 “top ten” water users permanently closed:  Mitsubishi Silicon and Chiquita Processed 
Foods. Combined, these users’ demand was approximately 3.8 cfs (2.5 mgd) in that year. 

Peaking factors were calculated using average day demand and maximum day demand data. The lowest 
peaking factor was 1.6 in 2001 and the highest was 2.2 in 2000. The peaking factors include all retail 
sales and wholesale deliveries made below Turner Control. 

2.5 Summary of Water Rights Held 
OAR 690-086-0410 (5) 

The City of Salem currently has some of the most senior water rights on the North Santiam River, of 
which, 122 cfs (78.9 mgd) have been certificated. These include a combination of rights that are either 
adjudicated, certificated, or permitted. In total, the City has access to 239 cfs (154.5 mgd) on the North 
Santiam River. In addition to these North Santiam River rights, the City holds certificates or permits 
totaling 210.0 cfs (135.8 mgd) on the Willamette River. The City also holds groundwater rights on Geren 
Island and, in association with their ASR wells, produces water supplemental to surface water rights. The 
City’s rights are further described in the following subsections and are summarized in Table 2.6. 
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North Santiam River Water Rights 
The City has municipal surface water rights totaling 239 cfs (154.5 mgd) on the North Santiam River, of 
which, 122 cfs (78.9 mgd) have been certificated. The remaining 117 cfs (75.6 mgd) remain under 
transfer status. Of these rights, 227 cfs (146.7 mgd) possess a priority date of 1866 or earlier, and predate 
the 1909 Oregon Water Law, including rights 51535 (60 cfs (39 mgd)), T5476 (55 cfs (36 mgd)), T3999 
(62 cfs (40 mgd)), and 51735 (50 cfs (32 mgd)). These rights are only junior to an in-stream flow set at 50 
cfs (32 mgd) at Lower Bennett Dam (located downstream of the City’s Geren Island Intake). Mixed in 
with the City’s municipal use rights are City recreational and aesthetic use rights totaling 32 cfs (21 mgd). 
These latter two rights also have a priority date before 1866. Thus, the City owns municipal, aesthetic, 
and recreational use rights to 259 cfs (167.4 mgd) of the first 311 cfs (201 mgd) allocated to various users 
of the river.  

The City also owns a junior right on the North Santiam River of 12 cfs (8 mgd) with a priority date of 
1923. This right is a lower priority than the 146.7 mgd of senior water rights and for planning purposes 
the City does not consider this right among its most reliable. This junior right, however, may likely be 
available at most times of the year and in most years. It is estimated that the flow in the North Santiam 
River would need to drop to 564 cfs (365 mgd) before access to this 12 cfs (8 mgd) water right would 
need to be curtailed. Under the current operation of the Detroit Reservoir, river flows this low are highly 
unlikely.  

In addition to water rights information, Table 2.6 also notes the water quality limited status of the river 
per Oregon Administrative Rules (OAR) Division 86 Rules. At the location of the City’s raw water 
intakes, the river is listed as water quality limited for temperature from September 15 to June 30 per the 
Oregon Department of Environmental Quality’s 303(d) list and Willamette Basin Total Maximum Daily 
Load (TMDL). 

Division 86 Rules also require noting any streamflow-dependent species that are listed as endangered, 
threatened, or sensitive. Regarding the North Santiam River, winter Steelhead trout (Oncorhynchus 
mykiss) and spring Chinook salmon (Oncorhyncus tshawytscha) are listed as threatened under the ESA, 
and the Oregon chub (Oregonichthys crameri) is listed as endangered. 
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Table 2.6.  Summary of Salem’s Water Rights 

Source 
Type 

Location or 
Facility Name 

Beneficial 
Use Type 

App. 
File No. 

Permit, Transfer, 
or Certificate 

Priority 
Date 

Rate 
(cfs) 

Max. Rate 
Diverted/ 
Produced 

(cfs) 

Maximum 
Annual 

(mg) 

Daily 
Average

(mg) 

Monthly
Average 

(mg) 
Completion 

Date 

Water 
Quality 
Listings Comments 

S-87 
SW North Santiam River Municipal N/A 

Cert. 51535 
1856 60.0 60.0 8520.8   Perfected Temperature1 

Cert. 51535 issued 4/14/1983. Original Boise right from North 
Santiam adjudication decree dated 1/30/1945. 

SW North Santiam River Municipal N/A T5476 1856 55.0 0.0 0.0   In transfer 
process Temperature1 

T5476 ordered by WRD 7/8/1986. Original Boise right from 
North Santiam adjudication decree dated 1/30/1945. A transfer 
extension has been approved by WRD until 10/1/2010.2 

SW North Santiam River Municipal N/A T3999 1856 62.0 0.0 0.0   In transfer  
process Temperature1 

T3999 ordered by WRD 10/6/1978. Request for extension and 
/or perfecting due 10/2000. Part of original 105 mgd (162 cfs) 
right of Boise Cascade from North Santiam decree 1/30/1945. 
Transfer extension has been approved until 10/1/2010.2 

M-142 

SW North Santiam River Municipal N/A 
Cert. 51735 

1866 50.0 50.0 7100.7   Perfected Temperature1 

Purchased from Marion County Investment Co. for $30,000 
November 1962. Transfer M-142 approved 10/8/1962. Cert. no. 
51735 issued 11/17/1983. Part of original 524 mgd (812 cfs) 
right of AD Gardner from North Santiam decree 1/30/1945. 

T9192 

SW North Santiam River Municipal N/A 
Cert. 80852 

07/05/1923 12.0 12.0 1704.1   Perfected Temperature1 

Formerly cert. no. 12033 with 22 cfs until 10 cfs was 
transferred to the City of Stayton in 11/2004. This was Salem’s 
original water right to construct at Geren Island and the 36" 
transmission main. 

SW North Santiam River Recreational N/A Cert. 38655 1856 22.0 22.0 4700   Perfected Temperature1  

SW North Santiam River Aesthetic N/A Cert. 45786 1856 10.0 10.0 2200   Perfected Temperature1  

SW North Santiam River Aesthetic N/A Cert. 65400 11/06/1985 70.0 70.0 15000   Perfected Temperature1  

SW Willamette River Municipal N/A SWR-626 1870 10.0 10.0 2350   Awaiting  
adjudication Multiple3 Up to 10 cfs from the Willamette River was diverted from the 

1920s. 

SW Willamette River Municipal N/A S45565 12/06/1976 200.0 0.0 0.0   Under permit Multiple3 A permit extension has been filed with WRD, requesting 
extension until 10/1/2145. 

SW 
Willamette River – 
Minto-Brown Park 
Cropland 

Irrigation N/A 
Permit S-32148 
Cert. 79837 
Transfer T9269 

6/16/1967 3.42 3.42 133   Perfected Multiple3 
For primary irrigation of 208.8 acres and supplemental 
irrigation of 93.4 acres of farm crops raised on Minto-Brown 
Island Park. 

SW 
Willamette River – 
Minto-Brown Park 
Cropland 

Irrigation N/A 
Permit S-32148 
Cert. 80154 
Transfer T9269 

6/16/1967 0.08 0.08 1.5   Perfected Multiple3 
For irrigation of 6.6 acres of Conservation Reserve 
Enhancement Program (CREP) buffer strip vegetation 
establishment on Minto-Brown Island Park. 

Surface Water Total Rate 554.5 (Municipal Total of 449.0 and Recreational/Aesthetic/Irrigation Total of 105.5) 

Groundwater  
Registration GW Infiltration Gallery 

(Geren Island) Municipal N/A 
GR 3502 

12/31/1936 12.38 12.38 480   Groundwater  
Registration Temperature1 

Located at Geren Island. 

Groundwater  
Registration GW Orchard Heights Well 

Irrigation/ 

Municipal 
N/A 

GR 3503 
12/31/1930 0.89 0.89 105   Groundwater  

Registration N/A 
Certificate of registration of wells by OWRD on 7/20/1959. As 
of 8/26/1959, claim is subject to adjudication at some time in 
the future. 
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Table 2.6.  Summary of Salem’s Water Rights 

Source 
Type 

Location or 
Facility Name 

Beneficial 
Use Type 

App. 
File No. 

Permit, Transfer, 
or Certificate 

Priority 
Date 

Rate 
(cfs) 

Max. Rate 
Diverted/ 
Produced 

(cfs) 

Maximum 
Annual 

(mg) 

Daily 
Average

(mg) 

Monthly
Average 

(mg) 
Completion 

Date 

Water 
Quality 
Listings Comments 

Groundwater  
Registration GW Wallace Road Well Municipal N/A 
GR 3504 

12/31/1944 0.89 0.89 105   Groundwater  
Registration N/A 

Same as above. 

Groundwater  
Registration GW West Salem City Hall 

Well Municipal N/A 
GR 3505 

12/31/1936 0.56 0.56 66   Groundwater  
Registration N/A 

Same as above. 

Groundwater  
Registration GW Market Street Well Municipal N/A 
GR 3506 

12/31/1930 0.98 0.98 116   Groundwater  
Registration N/A 

Same as above. 

GW Future Wells at Geren 
Island Municipal N/A Permit G734 01/02/1958 30.0 0.0 0.0   Permitted Temperature1 A groundwater permit. Permit extension filed with WRD 

requesting 10/1/2102. 

Groundwater  
Registration GW Middle Well at Geren 

Island Municipal N/A 
GR 3507 

12/31/1940 3.45 3.45 134   Groundwater  
Registration N/A 

Certificate of registration of wells issued by WRD on 
7/20/1959. As of 8/26/1959, claim is subject to adjudication at 
some time in the future. 

Groundwater  
Registration GW East Well at Geren 

Island Municipal N/A 
GR 3509 

12/31/1940 2.45 2.45 95   Groundwater  
Registration N/A 

Certificate of registration of wells issued by WRD on 
7/20/1959. As of 8/26/1959, claim is subject to adjudication and 
final determination at some time in the future. 

Groundwater  
Registration GW West Well at Geren 

Island Municipal N/A 
GR 3510 

12/31/1939 3.95 3.95 153   Groundwater  
Registration N/A 

Certificate of registration of wells issued by WRD on 
7/20/1959. As of 8/26/1959, claim is subject to adjudication and 
final determination at some time in the future. 

Groundwater  
Registration GW West Salem City Hall 

Well Municipal N/A 
GR 3508 

12/31/1936 0.45 0.45 53   Groundwater  
Registration N/A 

Certificate of registration of wells issued by WRD on 
7/20/1959. As of 8/26/1959, claim is subject to adjudication at 
some time in the future. 

GW Minto-Brown Park 
Well #2 Irrigation G1602 

Permit G1474 
Cert. 79847 
Trans. T9269 

10/14/1959 0.99 0.99 39   Perfected N/A 
For primary irrigation of 96.0 acres of farm crops raised on 
Minto-Brown Island Park. 

GW Cascades Gateway Park 
Well Domestic G2383 Permit G2192 

Cert. 32221 07/16/1962 0.22 0.22 13   Perfected N/A Park use well. 

GW Cascades Gateway Park 
Well Domestic G3057 Permit G2853 

Cert. 35773 03/26/1965 0.11 0.11 6   Perfected N/A Park use well. 

GW Cascades Gateway Park 
Well Recreation G7317 Permit G6761 

Cert. 56361 03/31/1976 0.07 0.07 4   Perfected N/A  

GW Cascades Gateway Park 
Well Recreation G8928 Permit G8320 

Cert. 61380 08/15/1978 0.07 0.07 4   Perfected N/A Park use well. 

GW 
Jan Ree Wells 1 to 8 
Hayesville Wells 1 and 
2 

Municipal G9224 Permit 8558 
Cert. 66077 05/03/1979 12.06 12.06 1423   Perfected N/A 

Confirms uses of wells for municipal purposes. 
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Table 2.6.  Summary of Salem’s Water Rights 

Source 
Type 

Location or 
Facility Name 

Beneficial 
Use Type 

App. 
File No. 

Permit, Transfer, 
or Certificate 

Priority 
Date 

Rate 
(cfs) 

Max. Rate 
Diverted/ 
Produced 

(cfs) 

Maximum 
Annual 

(mg) 

Daily 
Average

(mg) 

Monthly
Average 

(mg) 
Completion 

Date 

Water 
Quality 
Listings Comments 

GW Jan Ree Wells #5 and 
#6 Municipal G5777 Permit G6836 

Cert. 57917 04/14/1972 #5 0.83
#6 1.33 2.16 255   Perfected N/A Additional cert. to cert. 66077 with an earlier priority date. 

GW Jan Ree Well #3 Municipal G 137 Permit G40 
Cert. 42199 09/23/1955 0.05 0.05 6   Perfected N/A Same as above. 

GW Jan Ree Well #1, #2, 
and #3 Municipal G 3388 Permit G3183 

Cert. 42202 02/16/1966 
#1-1.08 
#2-1.08 
#3-1.08 

3.24 381   Perfected N/A 
Same as above. 

GW Jan Ree Well #4 Municipal G 4596 Permit G4321 
Cert. 42222 09/13/1968 1.08 1.08 127   Perfected N/A Same as above. 

GW Jan Ree Well #1 Municipal G1979 Permit G1815 
Cert. 42200 04/07/1961 0.37 0.37 0.0   Perfected N/A Same as above. 

GW Hemlock Well Municipal G1853 Permit 1714 
Cert. 34803 10/03/1960 0.15 0.15 35   Perfected N/A Same as above. 

GW Willow Lake WPCF 
Well 1 and 2 Manufacturing G13282 Permit G12165 

Cert. 75923 02/05/1993 0.031 0.031 7   Perfected N/A Potable and industrial water for the Willow Lake WPCF 

GW Willow Lake WPCF 
Well 1 and 2 Municipal G16201 Permit G15846 03/05/2004 0.314 0.0 0.0   Permitted N/A For irrigation water of golf driving range across from Willow 

Lake WPCF. 

GW ASR Well #1 Municipal N/A Limited License  
No. 001 03/06/1997 2.23     Limited  

License N/A Point of appropriation for GR14, Cert. 30503, 30504, 30505, 
30508. 

GW ASR Well #2 Municipal N/A Limited License  
No. 001 03/06/1997 4.01     Limited  

License N/A Point of appropriation for GR14, Cert. 30503, 30504, 30505, 
30508. 

GW ASR Well #4 Municipal N/A Limited License  
No. 001 03/06/1997 4.46     Limited  

License N/A Point of appropriation for GR14, Cert. 30503, 30504, 30505, 
30508. 

GW ASR Well #5 Municipal N/A Limited License  
No. 001 03/06/1997 4.46     Limited  

License N/A Point of appropriation for GR14, Cert. 30503, 30504, 30505, 
30508. 

Groundwater  
Registration GW Doege Well – SHWD 

Well #1 Municipal N/A 
GR14 

03/02/1953 0.50 0.50 59   Groundwater  
Registration N/A 

Listed as Salem Heights WD – City of Salem purchased this 
water district and now owns this well. Additional points of 
appropriation added to ASR 1, 2, 4, and 5. 

Groundwater  
Registration GW Butler Well – 

SHWD Well #2 Municipal N/A 
GR14 

05/12/1953 0.30 0.30 35   Groundwater  
Registration N/A 

Listed as Salem Heights WD – City of Salem purchased this 
water district and now owns this well. Additional points of 
appropriation added to ASR 1, 2, 4, and 5. 

Groundwater  
Registration GW Dietz Well – 

SHWD Well #3 Municipal N/A 
GR14 

01/06/1954 0.22 0.22 26   Groundwater  
Registration N/A 

Listed as Salem Heights WD – City of Salem purchased this 
water district and now owns this well. Additional points of 
appropriation added to ASR 1, 2, 4, and 5. 

Groundwater  
Registration GW Gardner Well – 

SHWD #4 Municipal N/A 
GR14 

02/28/1952 0.22 0.22 26   Groundwater 
Registration N/A 

Listed as Salem Heights WD – City of Salem purchased this 
water district and now owns this well. Additional points of 
appropriation added to ASR 1, 2, 4, and 5. 
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Table 2.6.  Summary of Salem’s Water Rights 

Source 
Type 

Location or 
Facility Name 

Beneficial 
Use Type 

App. 
File No. 

Permit, Transfer, 
or Certificate 

Priority 
Date 

Rate 
(cfs) 

Max. Rate 
Diverted/ 
Produced 

(cfs) 

Maximum 
Annual 

(mg) 

Daily 
Average

(mg) 

Monthly
Average 

(mg) 
Completion 

Date 

Water 
Quality 
Listings Comments 

Groundwater  
Registration GW Goff Well – 

SHWD 35 Municipal N/A 
GR14 

04/18/1952 0.19 0.19 22   Groundwater 
Registration N/A 

Listed as Salem Heights WD – City of Salem purchased this 
water district and now owns this well. Additional points of 
appropriation added to ASR 1, 2, 4, and 5. 

Groundwater  
Registration GW Woodmensee Park Well 

#1 – SHWD Well # 6 Municipal N/A 
GR14 

05/12/1954 1.34 1.34 158   Groundwater 
Registration N/A 

Listed as Salem Heights WD – City of Salem purchased this 
water district and now owns this well. Additional points of 
appropriation added to ASR 1, 2, 4, and 5. 

GW Arlene Well –  
SHWD Well #7 Municipal G116 Permit G9 

Cert. 30503 09/08/1955 1.12 1.12 132   Perfected N/A 
Listed as Salem Heights WD – City of Salem purchased this 
water district and now owns this well. Additional points of 
appropriation added to ASR 1, 2, 4, and 5. 

GW Friendship Well – 
SHWD Well #8 Municipal G135 Permit G39 

Cert 30504 09/23/1955 1.00 1.00 118   Perfected N/A 
Listed as Salem Heights WD – City of Salem purchased this 
water district and now owns this well. Additional points of 
appropriation added to ASR 1, 2, 4, and 5. 

GW Firdell Well – 
SHWD Well #9 Municipal G871 Permit G770 

Cert 30505 02/21/1958 1.33 1.33 157   Perfected N/A 
Listed as Salem Heights WD – City of Salem purchased this 
water district and now owns this well. Additional points of 
appropriation added to ASR 1, 2, 4, and 5. 

GW 
Woodmensee Park Well 
No. 2 – SHWD Well 
#10 

Municipal G1006 Permit G898 
Cert. 30508 06/16/1958 2.00 2.00 236   Perfected N/A 

Listed as Salem Heights WD – City of Salem purchased this 
water district and now owns this well. Additional points of 
appropriation added to ASR 1, 2, 4, and 5. 

GW Pictsweet Well #1 and 
#2 Municipal N/A GR 493 

T-10264 12/31/1940 0.67 0.67 9   In Transfer 
Process N/A 

300 gpm discharge rate allowed, but it is further limited to 
25,000 gallons per day. Transfer application approved by 
OWRD on 6/22/07, previous Pictsweet groundwater registration 
No. GR-493. 

GW Pictsweet Water Well  Municipal N/A T-10263 10/15/1952 0.55 0.55    In Transfer 
Process N/A Transfer application approved by OWRD on 6/22/07, previous 

Pictsweet certificate No. 30189. 

GW Pictsweet Water Well Municipal N/A T-10263 5/27/1968 0.56 0.656    In Transfer 
Process N/A Transfer application approved by OWRD on 6/22/07, previous 

Pictsweet certificate No. 34918. 

Groundwater Total Rate 99.545        
1At the location of the Geren Island intake sites, the North Santiam River is water quality limited for temperature. A TMDL was issued September 28, 2006 as part of the greater Willamette Basin TMDL. 
2Salem will be able to meet WRD’s conditions of transfer once the new pipeline from Geren Island to Franzen Reservoir is completed. 
3At the points of diversion associated with Salem’s Willamette River rights, the Willamette River is water quality limited for temperature, iron, fecal coliform, dissolved oxygen, mercury, and biological criteria. 
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Willamette River Water Rights 
In addition to rights on the North Santiam River, the City holds two substantial water rights on the 
Willamette River:  10 cfs (6.5 mgd) with a priority date of 1870; and 200 cfs (129 mgd) with a priority 
date of 1976. The larger right (S45565) is held in permit status and was filed with WRD in 1976 as 
P45565. A permit extension request has been filed with WRD to extend the permit date until the year 
2145. The withdrawal location is Section 12 of Township 8 South, Range 4 West (about five miles 
southwest of downtown Salem). The reliability of the majority of these rights is uncertain as the 
adjudication of the Willamette River has yet to be completed. A summary of those rights is outlined in 
Table 2.6. 

The state holds a June 1964 priority right for 1,300 cfs (840 mgd) for in-stream purposes on the 
Willamette River in this area. For water greater than 10 cfs (6.5 mgd) to be available for Salem, flows 
would need to exceed the sum of 1,300 cfs (840 mgd) plus other rights that are senior to Salem’s 1976 
right. The 10 year low flow over a 7 day period for the Willamette River at this location is 5,160 cfs 
(3,335 mgd). 

Regarding streamflow-dependent species in the Willamette River, the Oregon chub (Oregonichthys 
crameri) is listed as endangered, while the winter Steelhead trout (Oncorynchus mykiss), spring Chinook 
salmon (Oncorhynchus tshawytscha), Coho salmon (Oncorhynchus kisutch), and Bull trout (Salvelinus 
confluentus) are listed as threatened. The Willamette River is water quality limited for temperature, iron, 
fecal coliform, dissolved oxygen, mercury, and biological criteria (incidence of skeletal deformities in 
juvenile squawfish) at the same river miles as Salem’s points of diversions. A TMDL addressing bacteria, 
mercury, and temperature was issued by the Oregon Department of Environmental Quality (ODEQ) on 
September 21, 2006. 

Groundwater Rights 
Salem’s numerous groundwater rights vary in the type of beneficial use, including municipal, irrigation, 
recreational, domestic, and manufacturing. Salem acquired a majority of these rights over time through 
the assimilation of small water districts. Most of Salem’s groundwater rights are certificated and allow for 
relatively small quantities of production. Of those rights available for municipal or domestic uses, many 
are not accessed on a regular basis because the water quality is lower than Salem’s surface water source. 
The water produced from these wells, however, meets drinking water standards. Therefore, Salem 
reserves the use of these rights primarily as backup supply when surface water supply is not adequate in 
quality or quantity to meet demand. 

The most prominent groundwater right, G734, is a 30 cfs (19 mgd) permitted municipal right on Geren 
Island for withdrawal via a Ranney well or other shallow perforated pipe collection system. Currently this 
right is not developed; however, Salem intends to develop the right in the next 100 years as an additional 
source of supply to meet future customer demands. As such, Salem has submitted an application to WRD 
for extension of this permit to 2102. 

In addition to this Geren Island right, the City holds four other groundwater rights on Geren Island 
totaling 22.2 cfs (14.4 mgd). The City’s infiltration gallery (GR 3502) accounts for 12.4 cfs (8.0 mgd) of 
the 22.2 cfs (14.3 mgd) groundwater rights on Geren Island. The remaining three rights are developed and 
are called the Middle Well (GR 3507), East Well (GR 3509), and West Well (GR3510) in the amounts of 
3.45 cfs (2.22 mgd), 2.45 cfs (1.58 mgd), and 3.95 cfs (2.55 mgd), respectively. 

In addition to these groundwater rights, the City owns a limited license to operate and maintain an ASR 
system. The City’s ASR system has a current theoretical supply capacity of 14 cfs (8.6 mgd). It is 
currently limited to a production of 6.9 cfs (4.5 mgd) (see discussion on page 2-2). The City also has a 
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series of unused groundwater rights at Salem Heights (identified as “SHWD” in Table 2.5) that the City 
has transferred to the ASR wells. 

2.6 Description of Customers Served and Water Use Summary 
OAR 690-086-0410 (6) 

Metered demand is defined as the amount of water metered and sold and therefore includes demand from 
both retail and wholesale customers. For the period between 1996 and 2002, demand fluctuated between 
approximately 38.3 cfs (24.8 mgd) in 1995 and 1996 and 43 cfs (28.0 mgd) in 1998. Figure 2-1 
graphically depicts annual metered demand. As a side note, this data was extracted from Salem’s billing 
system in 2003 for this WMCP. In 2004, Salem upgraded its billing system and the old system was taken 
“off-line,” making the task of extracting data for 2003 and 2004 from the old system labor intensive; 
therefore, Salem chose not to include data for these two years in the WMCP. However, the status of 
demand by customer class presented in subsequent paragraphs for the period of 1996 through 2002 is 
considered a good representation of demand for 2003 and 2004, except for the loss of two large water 
users discussed previously. 

Figure 2-1.  Historic Average Daily Metered Demand 

 

As of 2007, Salem had approximately 47,000 service connections. These connections are categorized by 
Salem into nine customer classes for billing purposes:  Residential, Multifamily, Commercial, Industrial, 
Public, City, Fire, Irrigation, and Wholesale. All except those served by wholesale customers are 
considered retail customers. These classes are described in Table 2.7. 
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Table 2.7.  Definitions of Customer Classes 

Customer Account Class Definition 

Residential Any connection that serves one residential unit per connection (a house or duplex 
with one connection per unit). 

Multifamily Any connection that serves greater than one residential unit (apartment complex 
with one connection for two or more units). 

Commercial Any commercial or industrial customer whose wastewater is not metered (retail, 
institutions, correctional facilities, offices). 

Industrial Any commercial or industrial customer whose wastewater is metered (food 
processing, computer parts manufacturing). 

Public Any connection that serves local, state, or federal offices (school districts, state 
and federal administrative offices). 

City Any connection that serves the City of Salem (administrative offices, operation 
centers, parks). 

Fire Any connection that is dedicated to fire flow. 

Irrigation Any connection for commercial, industrial, or multifamily classes that is solely 
dedicated for irrigation. 

Wholesale Multiple connections with Suburban East Salem Water District, the City of 
Turner, and Orchard Heights Water District. 

 

Figure 2-2.  Percent of Customers by Class in 2007 
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Figure 2-3 represents a breakdown of the average daily metered demand by customer class. The 
residential class made up approximately 43 percent of demand in 2007, making it the largest customer 
class in terms of demand. Multifamily, industrial, and commercial classes represented approximately 
18%, 12%, and 13%, respectively, of the total average daily metered demand. Salem’s three wholesale 
customers represented a total of 7% of the demand that year. 
 

Figure 2-3.  Percentage of Demand by Customer Class in 2007 

 
 
 
 

 

 

 

 

 

 

 

Figure 2-4 and Table 2.8 show the annual metered demand by customer class for 1995 to 2007. 

Table 2.8.  Annual Average Consumption by Customer Class (mgd):  1995-2007 

Year Commercial City Industrial Irrigation 
Multi- 
family Public Residential 

Whole- 
sale Total 

1995 4.64 0.43 2.54 0.75 3.80 1.39 9.64 1.65 24.83 

1996 3.61 0.42 4.51 0.89 3.83 0.48 9.46 1.74 24.94 

1997 3.73 0.33 6.11 0.87 3.94 0.19 9.38 1.73 26.28 

1998 4.17 0.30 5.56 1.07 4.39 0.17 10.72 1.69 28.07 

1999 4.03 0.31 5.47 1.06 4.19 0.19 9.97 1.77 27.00 

2000 3.80 0.34 5.28 1.19 4.47 0.22 10.33 1.83 27.45 

2001 3.64 0.26 5.20 0.94 4.19 0.15 9.53 1.71 25.62 

2002 3.55 0.30 4.95 1.18 4.26 0.25 9.79 1.75 26.03 

2004 4.18 0.02 3.19 1.10 4.42 0.46 9.90 1.73 24.99 

2005 3.30 0.00 2.86 1.52 4.10 0.42 9.42 1.66 23.28 

2006 3.11 0.00 2.77 1.24 4.46 0.43 10.37 1.77 24.13 

2007 3.04 0.00 2.70 1.06 4.06 0.42 9.79 1.66 22.73 

Average 3.73 0.23 4.26 1.07 4.18 0.40 9.86 1.72 25.45 

COMMERCIAL
13%

INDUSTRIAL
12%

IRRIGATION
5%

MULTIFAMILY
18%

PUBLIC
2%

RESIDENTIAL 
43% 

WHOLESALE
7%

CITY
0.0001%

 



  C i t y  o f  S a l e m  W a t e r  M a n a g e m e n t  a n d  C o n s e r v a t i o n  P l a n   

Water Supplier Description  Section 2-17 
  March 2009 

 
Average daily demand for the commercial and industrial customer classes show decreases over the 12-
year period, whereas demand for the multifamily and public classes depict an upward trend. Note that the 
demand highs and lows of residential demand closely match the fluctuations of the total demand found in 
Figure 2-1. This relationship indicates the single family residential demand strongly dictates the overall 
annual average fluctuations of metered demand. The drop in demand in residential and city classes in 
2001 may be due to the curtailment plan instituted during the summer drought. Changes in water rates and 
charges or conservation efforts also may explain variation in metered demand, though these factors were 
not measured directly as part of this analysis. 

Figure 2-4.  Metered Demand by Customer Class:  1995-2007 

 
 
The reasons for the residential class increase in 1998 are unknown since a review of the departures from 
normal maximum temperature during the summer months (June-October) of 1998 were not dissimilar 
from other years in which demand peak was relatively low. 

The industrial class has historically been the second largest class as measured by metered demand. 
Demand for this class from 1995 to 1997 shows a dramatic increase and then a downward trend 
thereafter, primarily due to the permanent closure of several large water users. 

Of the 10 largest retail customers, as measured by demand in 2007, 7 were industrial customers and 3 
were commercial customers. These 10 largest retail water users used approximately 20% of all water 
consumed by the commercial and industrial classes combined. Those customers and their demand in 2007 
are displayed in Table 2.9. 
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Table 2.9.  Largest Industrial and Commercial Customers by Metered Demand in 2007 

Company Name Average Day Demand (mg) Classification 

Truitt Bros Inc 0.28 Industrial 

State of Oregon Corrections 0.27 Commercial 

Rainsweet West Plant 0.18 Commercial 

Kettle Foods 0.10 Industrial 

Rainsweet East Plant 0.10 Industrial 

Salem Hospital Mem Unit 0.09 Industrial 

Willamette University 0.09 Commercial 

Corban College 0.08 Industrial 

KERR Concentrates 0.08 Industrial 

Oregon State Hospital 0.08 Industrial 

Total 1.35  
 

Mitsubishi Silicon and Chiquita Processed Foods had a combined demand in 2002 of approximately 3.8 
cfs (2.5 mgd). Both Salem plants were closed in 2004.  

2.7 Identification of Interconnections With Other Water Supplies 
OAR 690-086-0410 (7) 

Salem has interties with the City of Stayton and City of Keizer, though both systems are limited in their 
ability to supply Salem over extended periods of time due to these suppliers’ own source needs. The 
Keizer intertie was completed in February 2003 and has a capacity of up to 7 cfs (5 mgd). A hypochlorite 
disinfection system is available to treat the groundwater supplied from Keizer. 

Salem maintains an 18-inch intertie on transmission Line 2 with the City of Stayton, capable of supplying 
1.5 mgd. Water received from the City of Stayton is already chlorinated, thus additional disinfection is 
not needed. 

2.8 System Schematic 
OAR 690-086-0410 (8) 

Major Water System Infrastructure 
The City’s water system is supported by an extensive network of distribution pipes with diameters 
ranging from 2 to 48 inches, 22 operating pump stations, 18 reservoirs, and other miscellaneous 
distribution-related facilities. The City’s supply system consists of a raw water intake, large slow-sand 
filtration plant, disinfection, corrosion control, and fluoridation systems, transmission mains, and several 
groundwater and ASR wells. Exhibit 2-2 shows the location of most major water system components, 
including source locations for Salem’s surface and groundwater, points of diversion from sources, storage 
facilities, treatment facilities, major transmission and distribution lines, pump stations, and 
interconnections. Descriptions of the significant components of Salem’s system are as follows. 
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Geren Island Water Treatment Facility 
The City relies almost exclusively on the North Santiam River as its source of supply. Water taken from 
the North Santiam River is treated at the water treatment facility on Geren Island, a 250-acre island in the 
North Santiam River, located upstream from the City of Stayton and approximately 17 miles from Salem. 
The primary water treatment unit process on Geren Island is slow sand filtration. 

Water treatment on the island started in the 1930s with an infiltration gallery and a water collection 
chamber feeding transmission Line 1 (36 inch diameter). In the 1950s, the infiltration gallery was 
upgraded and one slow sand filter (SSF 1) was added. In 1970, a second filter (SSF 2) was added, 
effectively doubling the treated water capacity. The water treatment facility remained unchanged until 
after 1996 when the facility was upgraded by the addition of a screened intake structure, two new slow 
sand filters, the rebuilding of SS1, a pretreatment facility, and the addition of the process pump station. In 
addition, the existing infiltration gallery and SSF 2 were converted to roughing filters. New 
disinfection/fluoridation systems and a lab were also included in the facility improvements. Beginning in 
the fall of 2006, the City installed a corrosion control system as required by the state. All water leaving 
the treatment facility is disinfected using sodium hypochlorite, fluoridated with fluorosilisic acid, and pH 
adjusted with sodium carbonate. 

To improve reliability and operational flexibility during a high turbidity event on the river, a 77 cfs (50 
mgd) process pump station was integrated into the treatment facility in 2002. The pump station allows the 
City to draw groundwater through a caisson using the infiltration gallery (groundwater right GR 3502) as 
a roughing filter when turbidity on the river exceeds maximum turbidity levels for direct application on 
the filter beds. This water is then pumped onto the slow sand filter beds for final treatment. The water 
collection gallery caisson is equipped with 5 pumps with a capacity of 77 cfs (50 mgd). In addition, 
Middle, East, and West wells are capable of delivering 4 cfs (3 mgd) of raw groundwater to the slow sand 
filters for treatment. 

The treatment facility has a theoretical peak capacity of 195 cfs (126 mgd), with a firm yield of 
approximately 112 cfs (73 mgd) subject to one filter bed being out of service for cleaning, one in the 
ripening phase of operation, and the others in declining rates prior to cleaning. 

Transmission 
Salem’s transmission system is described as two systems:  the upper and lower systems. The upper 
system starts at the Geren Island Water Treatment Facility and ends at the Turner Control master meter 
located in the vicinity of the City of Turner. From the Geren Island Treatment Facility, treated water is 
delivered into twin 69-inch mains that run west on the island. The lines then cross the north channel of the 
North Santiam River just downstream from Lower Bennett Dam. These pipes terminate at a connection 
manifold that links the 69-inch mains with transmission lines No. 1 (36 inch) and No. 2 (54 inch). Either 
line can feed Franzen Reservoir. In addition, Upper Transmission Line No. 2 provides service to the City 
of Turner through three master meters:  the 8-inch Turner Pool meter, 6-inch Val View meter, and 8-inch 
7600 Cedar Street meter. The upper system is approximately 9.5 miles long. A maximum of 102 cfs (66 
mgd) can be delivered to Turner Control.  

The City is in the phased construction process for a new 69-inch-diameter pipeline with a transmission 
capacity of 116 cfs (75 mgd). The proposed pipeline alignment will generally parallel the City’s existing 
water transmission pipelines and go directly into Franzen Reservoir. The line will replace the existing 36-
inch water transmission conduit, which was constructed in 1936 and is in a deteriorated condition. 
Construction is anticipated to be complete by 2015, but could be delayed until 2020 depending on funding 
availability for future phases of the pipeline project. 



  C i t y  o f  S a l e m  W a t e r  M a n a g e m e n t  a n d  C o n s e r v a t i o n  P l a n   

Water Supplier Description  Section 2-20 
  March 2009 

Separating the upper from the lower system is Turner Control, which houses Turner Control master 
meter. Turner Control also includes a flow control valve. The Turner Control valve is used to regulate 
flow from Franzen Reservoir and distributes flow between the lower system’s transmission mains. Those 
lower mains include both a 36-inch and 48-inch transmission line. The lower transmission system is 
approximately 7.5 miles long and can deliver 120 cfs (78 mgd) to the City’s distribution system. Note that 
the Franzen Reservoir transmission can supply the lower transmission system through Turner Control, up 
to 120 cfs (78 mgd). However, if Franzen Reservoir is bypassed, the upper transmission system can only 
deliver up to 102 cfs (66 mgd) to Turner Control. 

Storage 
There are 19 constructed reservoirs with the Salem service area as shown in Table 2.10. The reservoirs 
provide a total storage capacity of 135.1 mg, with Franzen Reservoir contributing 92 mg to the total 
capacity. 

Table 2.10.  Finished Water Storage Summary 

Reservoir Name Service Level 
Overflow 

Elevation (ft) 
Max Volume 

(mg) Year Built 
Reservoir 

Type 

Franzen1 G-0 414.0 92.0 1951 Floating Cover 

Fairmount G-0 333.7 9.9 1936 Concrete Tank 

Mountain View G-0 333.7 9.9 1971 Concrete Tank 

Candalaria S-1 444.0 0.5 1940 Concrete Tank 

Mader S-1 444.0 1.5 1974 Steel Tank 

Croisan Lower2 S-1 444.0 0.1 1991 Concrete Tank 

Seeger S-2 599.0 1.6 1965 Steel Tank 

Kurth S-2 599.0 1.6 1954 Steel Tank 

Chacarun S-2 599.2 2.0 1980 Concrete Tank 

Croisan Upper S-2 599.0 0.8 1991 Concrete Tank 

Lone Oak S-2 599.0 5.6 2002 Concrete Tank 

Skyline S-3 729.0 1.2 1972 Concrete Tank 

Glen Creek W-1 503.0 2.2 1971 Concrete Tank 

Grice Hill W-1 503.0 2.3 2002 Concrete Tank 

Eola #1 W-2 651.0 0.2 1962 Concrete Tank 

Eola #1b W-2 651.0 0.9 2000 Concrete Tank 

Eola #2 W-3 780.0 0.2 1962 Concrete Tank 

College T 482.0 0.5 1957 Steel Tank 

Champion Hill S-3 729.0 2.3 2006 Concrete Tank 

Total Storage Capacity 135.2  
1Franzen Reservoir was reconstructed in 2004 
2Croisan Lower is currently out of service 
Source:  City Records 
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Franzen Reservoir is located between Geren Island and the city near Turner Control and serves as a 
storage reservoir. The reservoir is an earthen embankment reservoir constructed in 1951 in the hillside 
above the City of Turner. It represents a major component in the City’s water system as the largest 
reservoir and currently holds approximately 92 mg of treated drinking water. Reservoir improvements in 
2004 included seismic retrofits, resealing the base and sides, lining the reservoir, installing a floating 
cover, and dividing the reservoir into two cells to aid in maintenance and operations. The East Cell has a 
total volume of 44 mg and the West Cell has a total volume of 48 mg. 

The City’s ASR well field provides additional storage of treated drinking water. There are four pumps 
within the ASR well field with a combined total design capacity of approximately 13.3 cfs (8.6 mgd).  

Wells 
In addition to the ASR wells, Salem has 11 additional wells designated for municipal use located in 
Salem’s service area:  10 of these are located in the Jan Ree service area in Northeast Salem and 1 
(Hemlock Well) is located in West Salem. The Hemlock Well is the only well in active status. The Jan 
Ree wells are in inactive status, but may be converted to active status in the event of an emergency. Table 
2.11 identifies both active and inactive wells. 

The Jan Ree wells were acquired from the Jan Ree Water District in 1976. They were taken out of service 
when the district was connected to the City’s distribution system due to the lower quality of water in 
comparison with water from the North Santiam River. The lower raw water quality is due to high 
manganese and iron levels. All of the pumps for these wells were removed in 2001, with the exception of 
Jan Ree well No. 3. These 10 wells can be reactivated in an emergency within 3 or 4 weeks. New 
submersible pumps would need to be installed at 9 of the 10 wells, and sodium hypochlorite storage 
drums and injection pumps would also need to be installed. 

The Hemlock Well is considered active and is tested on a monthly basis, but it is not used regularly. 
Water quality from the well is generally good and would require only disinfection prior to use. The 
Hemlock Well is capable of providing up to 0.1 cfs (0.1 mgd) in emergency situations. 

Table 2.11.  Summary of Salem’s Municipal Wells Used for Drinking Water 

Well Name Well Depth (ft) Well Diameter (in) 
Estimated Pumping Capacity 

per Well (gpm) Well Status 

Haysville No. 1 N/A N/A 4001 Inactive 
Haysville No. 2 163 10 500 Inactive 
Jan Ree No. 1 220 10 7001 Inactive 
Jan Ree No. 2 223 12 700 Inactive 
Jan Ree No. 3 135 8 400 Inactive 
Jan Ree No. 4 215 12 600 Inactive 
Jan Ree. No. 5 190 8 500 Inactive 
Jan Ree No. 6 190 12 700 Inactive 
Jan Ree No. 7 246 10 3001 Inactive 
Jan Ree No. 8 201 10 500 Inactive 
Hemlock 270 10 250 Active 
1Lower priority wells to reactivate due to poor accessibility at Haysville No. 1 and higher sand content in Jan Ree No. 1 and 
Jan Ree No. 7. 
Source:  City records 
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The Salem Heights wells are not included in Table 2.11. The rights associated with these wells were 
transferred to Salem’s existing points of diversion for ASR. 

Pressure Zones and Pump Stations 
The City of Salem service area is currently divided into 11 pressure zones as shown in Exhibit 2-3. Each 
service level supplies water to customers at a controlled hydraulic grade line. Water enters the base level, 
G-0, by gravity from the Geren Island Water Treatment supply and transmission system. The G-0 level 
provides services to a majority of the system and includes the Jan Ree retail service area and the 
wholesale customer Suburban East Salem Water District (Exhibit 2-4). The City of Keizer’s water system 
is also located at the G-0 service level elevation, but is only connected to Salem’s system through an 
emergency intertie. Hydraulic heads and service pressures within the upper service levels are provided 
through a combination of pump stations and reservoirs. 

All pressure zones other than G-0 require pumping to lift the water from the G-0 zone to upper elevations. 
Twenty pump stations serve the pressure zones. Table 2.12 summarizes the information for each pump 
station. 

Table 2.12.  Pump Station Summary 

Name 
No. of 
Pumps 

Pressure 
Zone 

Head 
(ft) 

Maximum 
Capacity 

(gpm) 

Firm 
Capacity 

(gpm) 
Year 
Built Status 

Keizer Intertie 1 G-0 74 3,500 0 2003 Emergency use only 

3 S-1 175 2,400 1,600 1962 
Edwards 

3 S-2 330 5,000 3,000 1962 
Upgraded in 2003 

2 S-1 138 1,500 500 1955  
Fairmont 

2 S-2 300 2,000 1,000 1955  

S. River Rd 4 S-1 124 3,500 2,500 1998  

Boone 3 S-2 300 8,000 4,000 1976  

Croisan Lower 2 S-2 175 430 215 1990  

Creekside 3 S-3 195 4,200 2,800 1998  

Douglas 1 S-3 110 150 0 1962  

Mimosa 1 S-3 100 280 0 1967  

Skyline 3 S-3 150 5,400 3,600 1980 Upgraded in 2005 

Smoketree 4 S-3 100 1,425 425 1978 Abandoned 2008 

Croisan Upper 3 S-3 161 2,290 490 1990  

Skyline #4 2 S-4 130 180 50 1979  

Deer Park 3 T 220 1,700 850 1982  

Gibsonwoods 3 W-1 120 220 120 1992  

Jefferson 2 W-1 233 2,000 1,000 1965 Emergency use only 

Mountain View 4 W-1 250 5,200 5,000 1994 Two pumps added in 
2005 

Limelight 3 W-2 235 3,000 2,000 1998  
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Table 2.12.  Pump Station Summary 

Name 
No. of 
Pumps 

Pressure 
Zone 

Head 
(ft) 

Maximum 
Capacity 

(gpm) 

Firm 
Capacity 

(gpm) 
Year 
Built Status 

Chatnicka 3 W-3 98 380 80 1973 Replaced in 2002 

Eola #2 2 W-3 150 850 370 1962  

Rockridge 4 S-3 120 850 450 2005  

 

The ASR system also requires pumping into and out of the aquifer. In this system, four ASR pumps are 
used. The pumps have a total design capacity of approximately 13.3 cfs (8.6 mgd). The ASR aquifer 
groundwater elevation typically fluctuates between 152 and 282 feet, with an average water surface 
elevation of 190 feet during well operation. The supply wells are multistage vertical turbine pumps 
housed in three separate well houses. Pump characteristics are summarized below in Table 2.13 and are 
based on the manufacturer’s pump curve. 

Table 2.13.  ASR Pump Characteristics 

ASR No. Stages 
Impeller 

Diameter (in) 
Rated Efficiency 

(%) Flow (gpm) 

1 14 7.5 82 1,000 

2 9 9.7 83 1,750 

4 10 8.7 82 1,800 

5 10 9.0 84 1,450 
Estimated Maximum Flow 6,000 

Source:  City records 

 

The ASR system also contributes to the available storage and is located in the S-2 service level. The 
available storage volume is estimated to be 500 mg.  

Distribution System Pipe Sizes 
Within the City’s service area, water is distributed through a water distribution system network consisting 
of approximately 3.8 million linear feet (725 miles) of pipe. The distribution system consists of pipe 
diameters that range from less than 2 inch to 69 inch. Pipe materials include asbestos cement, cast iron, 
concrete cylinder, ductile iron, polyvinyl chloride (PVC), and steel. The standard for new pipe installed 
since 1982 is ductile iron. A summary of the pipe inventory is shown in Table 2.14. 

Table 2.14.  Distribution Pipeline Inventory 

Nominal Pipe Size 
(in) 

Total Length 
(ft) 

Percent of Distribution System Total 
(%) 

0-2 115,568 3.01 

3 6,273 0.16 

4 369,664 9.64 
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Table 2.14.  Distribution Pipeline Inventory 

Nominal Pipe Size 
(in) 

Total Length 
(ft) 

Percent of Distribution System Total 
(%) 

5 0 0 

6 911,839 23.77 

8 1,183,272 30.84 

10 242,816 6.33 

12 369,156 9.62 

14 27,004 0.70 

16 146,465 3.82 

18 66,535 1.73 

20 47,080 1.23 

24 108,781 2.84 

27 1,615 0.04 

30 12,543 0.33 

36 89,997 2.35 

42 26,399 0.69 

48 38,852 1.01 

54 52,031 1.36 

69 20,639 0.54 

Total 3,836,529 100 

Source:  City records 

2.9 Quantification of System Leakage 
OAR 690-086-0410 (9) 

Salem conducts a water audit annually. For water years 1999/2000 through 2006/2007, Salem compiled 
all known, authorized uses of water, including water sold and other beneficial uses such as flushing water 
mains, emptying reservoirs for maintenance and cleaning, hydrocleaners, street sweepers, large meter 
testing, and ASR well injection. Currently, water loss due to firefighting is not tracked or recorded, but it 
is being considered for inclusion in future water audits. When large leaks such as a main break occur, 
leakage volumes are estimated and factored into the annual audits. 

Until fiscal year 2004/2005, Salem estimated leakage for two parts of the water system:  downstream 
from Turner Control and upstream from Turner Control, both of which are discussed below. The water 
loss below Turner Control was expressed as a percent of production. Beginning in 2004/2005, Salem also 
calculated water loss from the Geren Island Water Treatment Facility. Water audit results for fiscal years 
1999/2000 to 2006/2007 are summarized in Table 2.15. 



  C i t y  o f  S a l e m  W a t e r  M a n a g e m e n t  a n d  C o n s e r v a t i o n  P l a n   

Water Supplier Description  Section 2-25 
  March 2009 

Table 2.15.  Water Audit Results 

Year 99/001 00/01 01/022 02/03 03/043 04/05 05/06 06/07 Average4 

Production (mg) 10,944 10,708 10,343 9,962 10,295 10,307 10,590 10,548 10,509 

Known, authorized 
Uses (mg) 

9,740 9,875 9,963 9,185 9,068 9,104 9,552 9,530 9,497 

Water Loss (mg) 1,204 834 380 778 1,226 1,203 1,038 1,017 1,012 

Percentage of 
Water Loss 

11.0% 7.8% 3.7% 7.8% 11.9% 11.7% 9.9% 9.6% 9.6% 

1Water audits are calculated for each fiscal year (July 1- June 30). 
2The data for 01/02 was not reliable due to replacement of the master meter at Turner Control. 
3A change in the billing system caused variability in the data. 
4The average does not include data for 01/02 or 03/04 due to inaccurate data. 
 

The average water loss of 9.6% does not include estimates for fiscal year 01/02 or 03/04 because data for 
these years is not considered accurate. In 01/02, Salem replaced the master meter at Turner Control, 
which improved the accuracy of the metering, but readings prior to replacement during that year were 
deemed inaccurate. In 03/04, during Salem’s utility billing system upgrade, the transfer of data from the 
old system to the new did not yield expected results in some instances and therefore that data is 
considered unreliable. 

Water loss volumes for each fiscal year were calculated by subtracting the total billed sales from the 
measured production at Turner Control for fiscal years 99/00 to 03/04. Beginning in 04/05, production 
data was used from Geren Island Water Treatment Facility. The water loss average is a component of 
total system demand and is used in the forecast of demand. 

Salem’s “process water” is also included in the demand forecast. Historically, process water has included 
seepage and evaporation at Franzen Reservoir, uses during the treatment process, water transmission 
leakage from Geren Island and Turner Control, and evaporation and seepage from the slow sand filter 
beds. Salem estimates this process water quantity at 61 cfs (40 mgd). 

Salem recognizes that the quantity of process water is significant relative to its daily production measured 
at Turner Control, and began in the late 1990s to devote resources to its reduction and to more accurately 
measure production quantities. Salem’s efforts included lining the 92 mg Franzen Reservoir in 2004 and 
all active slow sand filter beds at Geren Island to reduce seepage. Salem also covered Franzen Reservoir 
concurrent to the lining in order to greatly reduce evaporation and provide increased security. To reduce 
leakage and expand transmission capacity, Salem is in the process of replacing its transmission Line 1 
from Geren Island to Turner Control. The existing main was constructed in the 1930s and is prone to 
leaking. Combined, these efforts will significantly reduce water loss. 

To calculate water loss above Turner Control, Salem installed meters in key locations throughout the 
water system above Turner Control. Highly accurate magnetic meters were installed at Franzen Reservoir, 
and old meters measuring treated water leaving Geren Island were replaced with magnetic meters. These 
improvements occurred from 2002 to 2004. The first full year of data for the audit was available for fiscal 
year 2004/2005. Magnetic meters were installed at Turner Control in 2007. 
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Exhibit 2-1.  City of Salem and Greater Salem Region 
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Exhibit 2-2.  City of Salem Major Water System Infrastructure 
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Exhibit 2-3.  City of Salem Pressure Zones 
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Exhibit 2-4.  City of Salem Service Areas 
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3 .  Water  Conserva t ion  E lement  

All municipalities that submit a WMCP under Division 86 of Oregon Administrative Rules (OAR 691-
86) must implement a water conservation program. Within this program, there are certain conservation 
measures that must be implemented to satisfy this requirement. Mandatory efforts depend primarily on 
the size of the municipality. This document serves as the first WMCP submitted to the WRD by the City 
of Salem. Required conservation program components include: 

• Full metering of systems 
• Meter testing and maintenance program 
• Annual water audit 
• Rate structure based on quantity of water metered 
• Public education program 

This section describes how Salem is currently meeting these required conservation program components. 
Also included in this section are evaluations of potential future conservation efforts that satisfy the 
additional optional conservation measures.  

3.1 Background 
The City of Salem’s conservation program will primarily focus on affecting the residential customer class 
by reducing the peaking factor. Outdoor water uses drive the City’s peak demands during the summer 
months. The peaking factor compares the maximum day water use with the average day water use. 
Peaking factors from 2000 to 2007 ranged from 1.7 to 2.1. Peaking factors can be further broken down 
into each customer class. Figure 3-1 compares peak and average day water demands per customer class 
for 2007. It is evident that Salem’s residential customer class is the most significant in terms of changes 
from maximum use to average use. Single-family customers are typically the major contributors to water 
system peaking patterns.2 

                                                           
2 Billings, R. Bruce and Clive V. Jones. 2008. Forecasting Urban Water Demand. AmericanWater Works 
Association .23. 
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Figure 3-1.  Peak vs. AverageDay Water Demand per Customer Class in 2007 

 
 
The peaking factor for 2007 is 2.3, calculated from an average base water use of 36.2 cfs (23.4 mgd) and 
a maximum day water use of 82.4 cfs (53.3 mgd). Base water use is an average calculated from the winter 
months when outdoor water uses are negligible. In 2007, the majority of customer classes show peaking 
factors around 2.0. However, the residential class reveals a peaking factor of 2.6. Table 3.1 lists the 
peaking factors by customer class for 2007. 

Table 3.1.  2007 Peaking Factors by Customer Class 

Class 
Base Water Use 

(mgd) 
Maximum Water 

Use (mgd) 
Percentage of 

Demand by Class Peaking Factor 

Commercial 4.0 8.1 15 2.0 

Industrial 3.0 4.0 8 1.3 

Irrigation 0.2 4.0 8 1.8 

Multifamily 5.1 9.7 18 1.9 

Public 0.5 0.9 2 1.9 

Residential 8.7 23.0 43 2.6 

Wholesale 1.9 3.6 7 1.9 

Total 23.4 53.3 100 2.3  
 

The City of Salem’s conservation efforts will be primarily directed to the residential customer class. 
Salem’s residential water users account for approximately 43% of the total water use and represent about 
87% of the total connections. Salem defines residential water use as any connection that serves one 
residential unit per connection (a house or duplex with one connection per unit).  
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There are additional factors that must be considered when examining water use. Water use patterns are 
largely influenced by weather. Water use is also influenced by cost, season, demographics, and economic 
status. Salem experiences significant weather changes during the four seasons, which is reflected in water 
demand. A rate increase can create the “substitution effect,” which states that if something becomes more 
expensive, consumers will use less of it.3 Economic status largely affects water use. Higher income 
households are typically expected to use more water due to ownership of water-using assets and higher 
usage as a result of lifestyle factors.3 

For the purpose of satisfying the requirements of this document, Salem will direct its conservation efforts 
toward the residential customer class in an effort to affect its peaking factor. As such, efforts will 
primarily be targeted for outdoor water uses, focusing on irrigation through incentive rebates, workshops, 
and education. 

3.2 Full Metering of Systems 
OAR 690-86-0150 (4)(b) 

Division 86 mandates that all systems be fully metered or the municipality must propose a program to 
fully meter their systems within the next five years. The City is fully metered, thus fulfilling this 
requirement.  

3.3 Meter Testing and Maintenance Program 
OAR 690-86-150 (4)(c) 

Source Meters 
The raw water intake meter is an in-channel depth sensing flowmeter located immediately downstream of 
the City’s water intake. This meter measures the amount of water diverted from the North Santiam River 
from the intake structure(s). In addition to an intake meter, there are several other water meters that 
measure flow returning back to the river from overflows and other water treatment discharges. There is a 
magnetic flowmeter in each of the twin 69-inch water mains conveying treated drinking water from the 
Geren Island Water Treatment Facility. Water entering and exiting Franzen Reservoir is measured with 
magnetic flowmeters placed on the inlet and outlet pipes. Overflow and drains are monitored, but not 
measured with a meter. The water conveyed through Turner Control is passed through three magnetic 
meters. Total flow at Turner Control is calculated by summing the flow from the three meters. 

Customer Meters 
The City’s distribution system is fully metered. As of 2007, the City had approximately 46,700 metered 
water connections. Classes and quantities of customer meters are described in Table 3.2. 

Table 3.2.  Summary of Customer Meters as of 2007 

Customer Class No. of Meters Size Range (in) 

Residential 40,579 5/8 to 2 

Multifamily 2,258 5/8 to 8 

Commercial 2,867 5/8 to 10 

                                                           
3 Beecher, Janice A. et al. 2001. Socioeconomic Impacts of Water Conservation. AWWA Research Foundation. Pg. 
43. 
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Table 3.2.  Summary of Customer Meters as of 2007 

Customer Class No. of Meters Size Range (in) 

Industrial 46 1 to 10 

Public 149 5/8 to 10 

Fire 11 5/8 to 6 

Irrigation 622 5/8 to 6 

Municipal 192 5/8 to 6 

Wholesale 12 5/8 to 8 

 

Approximately 7% of the total produced water is sold to Salem’s wholesale customers. The wholesale 
customers have systems that are nominally fully metered. Table 3.3 details Salem’s wholesale customer 
meters. 

Table 3.3.  Summary of Wholesale Customer Meters 

Wholesale Customer Meter Description 

Suburban East Salem Water District Two 6" and one 8" 

Orchard Heights Water District Two 2" and three 5/8" 

City of Turner Three 6" and one 8" 

City of Stayton (emergency supply) One 18" bidirectional meter 

City of Keizer (emergency supply) No meter:  Interconnection can only supply a maximum of 5 mgd 

 

Meter Testing and Maintenance Program 
The City has an operation and maintenance/replacement program for small and large meters, ensuring the 
meters are functioning within an acceptable tolerance. Small meters are classified as less than 3 inches in 
diameter. Meters with diameters of 3 inches or greater are classified as large meters. The meter testing 
and maintenance program has an annual budget of approximately $600,000 to cover costs for the 
metering of new services, replacement of older meters, and conversion kits.  

A small meter replacement program was completed in the fall of 2005. Small meters are also tested in 
response to customer issues and are replaced if needed. After the 25-year life cycle of the replacement 
meters is met, the City will begin randomly testing the meters to ensure continued functionality and 
accuracy. The Water Services Distribution Section works closely with the Customer Services Section 
meter readers to identify any potential issues.  

There are approximately 280 large meters within the distribution system. These meters are tested 
annually. Full replacement of any given large meter occurs when the casing is damaged beyond repair; 
otherwise, they are serviced and maintained in a fully operational condition. Beginning in 2007, 
compound meters are being tested annually. 
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Table 3.4.  Meter Replacement (MR) Benchmarks for 2008-2013 

Benchmark Start Date Frequency or Completion 

MR1:  Testing, repair, or replacement of small meters in 
response to customer complaint or Customer Services request 

Ongoing Ongoing 

MR2:  Large meter program to test and repair all large meters Ongoing Annual 

 

3.4 Annual Water Audit 
OAR 690-86-150 (4)(a) 

The City conducts a water audit each fiscal year that compares the volume of production water leaving 
Geren Island with the sum of the volume of known, authorized water uses. The difference is considered 
water loss. The water audit calculation is discussed in Section 2. 

Prior to fiscal year 2004/2005, the City used the volume of production water passing through Turner 
Control as the basis for water production. Completion of the Franzen Reservoir Rehabilitation Project in 
2004 and upgrades to the flow monitoring equipment on the transmission lines at Geren Island now allow 
the City to audit the water system between Geren Island and Franzen Reservoir. Additionally, flowmeters 
installed at strategic locations at the Geren Island Treatment Facility allow the City to account for water 
losses during the water treatment process.  

Water audit calculations are based on the M36 guidance manual, Water Audits and Leak Detection, 
published by the American Water Works Association. The manual provides a step-by-step water audit 
worksheet to evaluate system water loss. Each annual audit follows the same worksheet to ensure 
comparable results.  

Table 3.5.  Water Audit (WA) Benchmarks for 2008-2013 

Benchmark Start Date Frequency 

WA1:  Conduct a full water audit annually to assess water loss Ongoing Fiscal year 

WA2:  Improve accounting of water uses and losses Ongoing Ongoing 

 

3.5 Leak Detection Program 
OAR 690-86-150 (4)(e) 

In 2008, the City began an internal leak detection program using leak loggers. The loggers quickly reduce 
system leakage by providing a fast response to main breaks by sending an alarm when a logger detects a 
leak. The loggers provide automated leak surveys that are more cost effective than traditional leak 
detection surveys. Loggers can also be used to determine if repairs were done properly.  

Two loggers are placed on a pipeline approximately 300 to 500 feet apart. The loggers are designed to 
turn on at 2 a.m. for approximately 5 minutes. The leak loggers ‘listen’ for sounds and then automatically 
shut off. If sounds are detected, the loggers turn back on at 3 a.m. for a 5 minute time span. If the noise is 
detected again, it will be recorded. The logger information is downloaded into software and trouble areas 
are noted. Staff uses correlators to pinpoint the location of the sound. The site is marked for excavation 
and the leak is repaired. 
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The City purchased 10 leak loggers and 2 correlators in 2007. Eight distribution staff participated in a 4-
day training to learn how to use the equipment. The system is divided into 5 sections (see Appendix A). 
Two distribution staff spend approximately 3 hours per day setting and downloading loggers. The City 
will survey about 20% of the system every year, fully completing the system every 5 years.  

Leak information collected includes estimated loss in gallons per minute, date the leak was found, pipe 
material and size, date repaired, and section of system. The City will track the number of lineal feet 
examined for leaks each year.  

Prior to 2007, the City maintained a leak detection program through hired contractors to conduct leak 
detection surveys. Each year, approximately 20% to 25% of the distribution system was surveyed for 
leaks. Records for leaks included size, type, and location of the leaking pipe.  

Customer Outreach 
The City provides leak detection information to residential water users via the City website, brochures, 
outreach events, and City offices. Leak detection dye tablets are available to customers to encourage 
home leak detection and repair. Information on reading water meters is available on the City website to 
educate customers on how to recognize potential leaks that are not audible or visible.  

Additionally, the City created an informational brochure on leak detection. The brochure covers leaky 
toilets, faucets, silent leaks, outdoor leaks, and irrigation system leaks. The City also offers drip gauges so 
customers can estimate water loss from leaking fixtures. 

An educational video on leak detection, Detecting and Silencing Leaks, produced by the American Water 
Works Association, is also available. The video provides customers with the tools to check their homes 
for leaks. The City lends out its copy to interested customers.  

Meter readers that encounter unusually high water usage at a residential location leave a door hanger 
indicating that there may be a leak. The door hanger instructs customers to call for more information. If 
needed, the City will send a service representative to determine if there is a leak at no charge to the 
customer.  

Table 3.6.  Leak Detection (LD) Program Benchmarks for 2008-2013 

Benchmark Start Date Frequency 

LD1:  Leak detection surveys 2008 Annual 

LD2:  Distribution of leak detection surveys Ongoing Annual 

LD3:  Distribution of leak detection dye tablet Ongoing Annual 

LD4:  Distribution of drip gauges Ongoing Annual 

LD5:  Meter reading staff door hangers Ongoing Annual 

LD6:  Distribution of leak detection brochures Ongoing Annual 
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3.6 Leak Repair or Line Replacement Program 
OAR 690-86-150 (6)(a) 

A leak or line replacement program is required for water suppliers that have a system leakage of 15% or 
more. Because the City’s water audits determined an average annual water loss of less that 15%, the City 
is not required to implement a formal leak repair or line replacement program. However, the City 
recognizes the importance of such a program, and thus maintains both a leak repair and line replacement 
program. 

Leak Repair 
Leaks detected by the leak detection program are placed on a schedule to either be repaired through a 
Capital Improvement  Program project or by an operations repair crew. The method of resolution is 
dependent on the number, size, and/or severity of the recorded leak(s). Leaks reported by staff or 
customer complaint are assessed and prioritized at the time of the report. Large volume leaks are repaired 
by field crews immediately. Smaller leaks are placed on a repair schedule and are prioritized accordingly. 

Line Replacement Program 
The City has a continuous pipe replacement program that prioritizes replacements based on pipe leak 
history, material type, age, system vulnerability, size, and intra-utility activities. Given this criteria, the 
City prioritizes specific pipe replacements to be completed each year. In the absence of other issues, the 
City’s current replacement program focuses on the replacement of steel and asbestos cement pipe. All 
other pipe materials are replaced when failure occurs or during intra-utility coordination efforts. All pipes 
are replaced with ductile iron pipe. The budget for this program is reviewed annually and is currently 
about $2.5 million per year, an estimated 0.5-0.6% of the total $460 million (a present day estimate for 
the replacement value of the total installed pipe system). 

Table 3.7.  Leak Repair and Line Replacement (LR) Benchmarks for 2008-2013 

Benchmark Start Date Frequency or Completion 

LR1:  Replacement of steel or asbestos cement 
lines funded by CIP 

1998 20-year replacement program as funding permits 

LR2:  Leak repair and line replacement Ongoing As needed 

 

3.7 Rate Structure Based on Quantity of Water Metered 
OAR 690-86-150(4)(d) 

The Division 86 rules require Salem to have a rate structure that bases customer water bills, in part, on the 
quantity of water metered. The City uses a contemporary rate structure, which consists of a fixed rate 
based on meter size and a flat commodity rate for the quantity of water used. This rate structure allows the 
customer to control the largest portion of their bill, which is based on water usage.  

There are three broad billing classifications that include inside the city, outside the city (retail), and 
outside the city (wholesale). Each billing classification has corresponding fixed rates based on meter size. 
The volume rate varies with each customer class and is measured in units (100 cubic feet). Table 3.8 lists 
the various classifications within the three broad billing classifications. 
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Table 3.8.  Customer Classifications 

Inside the City Outside the City (Retail) Outside the City (Wholesale) 

Residential Jan Ree City of Turner 

Multifamily Eola Suburban East Salem Water District 

City Chatnicka Heights Orchard Heights Water District 

Irrigation 

Commercial 

Industrial 

Wholesale 

Fire 

Public 

 

 

Wholesale customers outside the city pay a bi-monthly fixed rate in addition to a volume rate. Salem and 
the Cities of Stayton and Keizer have wholesale agreements for emergency situations only. 

Table 3.9 lists the fixed billing, meter size, and flat commodity rates by customer class for the city for 
both monthly and bi-monthly billing cycles for 2007 and 2008. 

Table 3.9.  2007/2008 Water Rates 

Bi-Monthly Billing Cycle 

Fixed Rates – By Meter Size per Connection Plus:  Volume Rates – by Customer Class per 100 Cubic Feet 

Meter Size (in) 2007 2008 Customer Class 2007 2008 

5/8 –3/4 1.40 1.44 Residential 2.04 2.14 

1 3.48 3.60 Multifamily-individual 2.04 2.14 

1-1/2 6.94 7.18 Multifamily-shared unit 1.71 1.85 

2 11.10 11.48 Irrigation 2.59 2.92 

3 22.20 22.94 Commercial 1.73 1.87 

4 34.68 35.84 Industrial-high peaking 1.21 1.24 

6 69.36 71.66 Industrial-other 1.14 1.24 

8 242.72 250.76 Institutional 1.66 1.85 

10 381.42 394.06 Public 1.77 1.88 

PLUS:  Fixed Billing Charge 
per Billing 

4.22 4.32  
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Table 3.9.  2007/2008 Water Rates 

Monthly Billing Cycle 

Fixed Rates – By Meter Size per Connection Plus:  Volume Rates – by Customer Class per 100 Cubic Feet 

Meter Size (in) 2007 2008 Customer Class 2007 2008 

5/8 – 3/4 0.70 0.72 Residential 2.04 2.14 

1 1.74 1.80 Multifamily-individual 2.04 2.14 

1-1/2 3.47 3.59 Multifamily-shared unit 1.71 1.85 

2 5.55 5.74 Irrigation 2.59 2.92 

3 11.10 11.47 Commercial 1.73 1.87 

4 17.34 17.92 Industrial-high peaking 1.21 1.24 

6 34.68 35.83 Industrial-other 1.14 1.24 

8 121.36 125.38 Institutional 1.66 1.85 

10 190.71 197.03 Public 1.77 1.88 

PLUS:  Fixed Billing Charge 
per Billing 

2.11 2.16  

 

3.8 Rate Structure and Billing Practices to Encourage Conservation 
OAR 690-86-150(6)(d) 

Division 86 rules require that Salem consider a rate structure and billing schedule that encourage 
conservation. The City’s current rate structure promotes water conservation by allowing customers to 
control a portion of their bill by adjusting their water usage. The majority of Salem’s water customers fall 
within the residential customer class, thus maintaining the highest percentage of water demand. The City 
reviews the rate structure on a periodic basis during the Cost of Service Analysis (COSA) process. The 
City will consider changing the rate structure to increasingly promote water conservation in the next 
review cycle, which typically occurs every two years. 

The City is in the process of converting to monthly billing. As of 2008, 52 of the 110 routes had been 
switched to a monthly billing cycle. The City anticipates completing the conversion by the end of 2010. 
Monthly billing cycles encourage water conservation.  

Water use history included on customer bills is an effective way to get water customers to examine their 
water usage, particularly in the summer months when demand peaks. By comparing current month usage 
with prior year usage, customers can evaluate their water use and adjust accordingly. Water bill usage 
history can also be used to identify possible leaks. The City is currently working to include usage history 
on customer bills.  

Conservation information can also be added to water bills either directly on the bill itself or as a bill 
insert. The Water Services Division typically sponsors one bill insert annually directly related to water 
conservation. Bill inserts cover indoor and outdoor water conservation, and provide the hotline to request 
a free One Inch per Week lawn watering gauge. Key messages can also be printed directly on the bill, but 
are space limited so only minimal information is included. 
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Table 3.10.  Rate Structure (RS) Benchmarks 

Benchmark Start Date Frequency or Completion 

RS1:  Utilize customer bills to communicate water    
conservation information via bill insert 

Ongoing Once per peak season 

RS2:  Review rate structures that promote water conservation Ongoing Every 5 years 

RS3:  Include customer usage history on bills 2008 Status updated in 2012 

RS4:  Conversion from bi-monthly to monthly billing 2005 2010 

RS5:  Include conservation message on customer bill 2008 Once per peak season 

 

3.9 Public Education Program 
OAR 690-86-150 (4)(f) 

The City of Salem is committed to educating its water customers on the importance of conservation. 
Outreach is often focused on the residential customer class, as they make up the majority of Salem’s 
water customers and have the highest demand.  

Program Promotion 
Once Inch per Week. The One Inch per Week program, the City’s largest water conservation campaign, is 
quite comprehensive. Since 2003, the City has provided One Inch per Week lawn watering measuring 
cans to encourage customers to monitor their outdoor water use. Salem’s water use follows the traditional 
bell-shaped curve with water use peaking during the hot, dry summer months. Salem water customers 
typically use twice the amount of water during these months. Average use during the winter months is 35 
cfs (23 mgd) and summer water use is approximately 66 cfs (43 mgd), with peak usage of more than 77 
cfs (50 mgd). 

The One Inch per Week lawn watering program has been successful in terms of customer participation, 
and is cost effective for the City and its water customers. Gauges are provided to customers free of charge 
via mail, outreach events, or pick-up sites. The overall goal of the program is to get Salem water 
customers thinking about their watering practices.  

Salem’s water conservation program is advertised through various forms of media in an effort to reach the 
majority of water customers. Advertising efforts primarily focus on the One Inch per Week lawn watering 
campaign in an effort to reduce peak water use during the summer months. The One Inch per Week lawn 
watering campaign has been advertised in the Annual Water Quality Report, which is delivered to all of 
Salem’s water customers. Bus advertising is used during the summer months of June, July, and August to 
encourage customers to request the watering gauge. The bus advertisement is designed by a Salem-Keizer 
student.  

Evapotranspiration (ET). As Salem water customers continue to monitor their outdoor water usage, the 
City will begin introducing ET. Several other regional programs use ET as the foundation of their outdoor 
watering programs. Salem water customers have been exposed to the One Inch per Week lawn watering 
campaign since 2003. While this program is very successful, the City is ready to introduce the ET 
technology to its water customers. The City will begin this new program by sponsoring workshops on ET, 
providing educational materials, and updating the website with a page devoted to ET.  
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Youth Education 
Presentations. Water Resources staff offer free presentations to the Salem-Keizer School District. Water 
conservation-related presentations include Take the Pledge!, Salem’s Water Resources, and Ms. Sally 
Swims Upstream. All three presentations include a conservation-based message. 

Videos. The City of Salem offers three videos to the Salem-Keizer School District for youth education on 
Salem’s water resources. The first video, Salem’s Underground Drinking Water Reserve:  Aquifer 
Storage and Recovery, highlights Salem’s ASR system. The video focuses on source water protection of 
the aquifer and addresses the need for water conservation. The second video, Saving Tomorrow’s 
Drinking Water Today, highlights Salem’s One Inch per Week lawn watering campaign and provides tips 
and tools for Salem’s water customers to become more water efficient. The third video, Protecting the 
North Santiam River Watershed, discusses the importance of source water protection and provides tips for 
those who reside, work, or recreate in the North Santiam River Watershed. As part of source water 
protection, water conservation is highlighted. 

Workbooks. The City of Salem produced a source water protection workbook for 4th and 5th grade 
students to accompany the City’s source water protection video, Protecting the North Santiam River 
Watershed. The purpose of the workbook is to help Salem-Keizer and North Santiam Watershed students 
understand the value of protecting the North Santiam River.  

Salem is relatively unique in that it is not located within its primary drinking water source’s watershed. 
However, Salem water customers, including youth, can protect the North Santiam River through water 
conservation and responsible recreation. It addition to the North Santiam River, the watershed houses 
Detroit Lake, a favorite summer recreational spot for Salem residents. The workbook was designed to be 
educational for not only Salem-Keizer students that recreate in the watershed, but also North Santiam 
Watershed students as well.  

The workbook identifies water conservation as a significant protection measure to ensure the reliability of 
the North Santiam River as the primary drinking water source for the future. It also highlights the North 
Santiam River and Detroit Lake as recreational areas that need to be protected to prevent negative impacts 
to the water quality. Negative impacts discussed include warm water, turbidity, low water levels, fire 
protection, and litter. 

The workbook was designed to accompany the video, Protecting the North Santiam River Watershed but 
can be utilized without the video. The workbook features “Sally Salmon” and her friends that live and 
depend on the North Santiam River. “Sally Salmon” is a character based on a presentation offered by the 
City of Salem Water Resources Outreach Specialist. It teaches students about watersheds by providing 
fun activities for students, including: 

• Helping Sally Swim Upstream and identifying the challenges that she encounters, 
• Native plants word search, 
• What’s in the Watershed map, 
• Camper word scramble, 
• Sally Salmon connect the dots 
• Take actions to protect the watershed at home and at school 
• Home projects and Sally Salmon Pledge, and 
• Matching Sally Salmon’s friends with their habitat. 
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Appendix D 
Source Water Supplies 
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TITLE SUB-TITLE Held Certified 1o. 2o. Emerg. Potable Grey Irrigation Mitigation

Conservation Optimization, 
Minimization

23/15 - 30/20 X X

North Santiam 
River

239/154 122/79 X X
Existing Facility 

Good Water 
Quality

ESA Issues

Willamette River 210/136 X X X X
X

Accessible, 
Existing WR

As Potable source 
Public Perception, 

cost

Geren Island 30/19 X X
X

Good Quality

Ground Water 
Under the 

influence of 
Surface water

Salem Heights 8/5 5/3 X Existing WR WQ

Hemlock 0.5/0.3 0.15/0.1 X Existing System & 
WR

Small Vol, WQ

Jan Ree 12/7 X Existing WR
Wells Capped, 

WQ

Mission Bottom 31/20
Undeveloped, 
WQ, other well 

interference 

Others X X Limited

Detroit Dams X X X
Franzen 

Reservoir
155/100 for 1 day 95/65 for 1.5 days X

Service 
Reservoirs

95/65 for 0.7 days X
ASR 31/20 for 20 days 14/9 for 40days X X

Others
Keizer 8/5 X X Available now Blending WQ

Stayton X X
Albany

Jefferson
Polk County

Others
60/40 + X Future X X X Conservation Cost

Current Potential Increase

0 1 1 mgd
0 5 5 mgd
0 150 150 mgd $65m

Below Turner Potable Water 100 105 5 %
Above Turner Raw Water 40 30 -10 mgd $10m

Potable Water 65 135 70 mgd $180m
Potable Water 0 40 40 mgd $80m
Raw Water 0 100 100 cfs $6/month of storage

0 1 1 mgd
0 5 5 mgd
0 43 43 mgd $260m

Jan Ree 7 7 0 mgd
Hemlock 0.3 0.3 0 mgd
Mission Bottom 0 20 20 mgd $30m
Kiezer 5 10 5 mgd $5m
Salem Heights 3 5 2 mgd $1.5m
Others ??? ??? #VALUE! mgd
Storage 400 500 100 mg $0.2m
Pumping 4.5 10 5.5 mgd $2m
Distribution 4.5 10 5.5 mgd $3.5m

Industrial

Potable Water

Potable Water

Potable Water
Potable Water
Potable Water
Potable Water

Potable Water

10

ASR

Units Approx Development Cost

Summary of Source options
Purpose

Potable Water
Potable Water

0 10

Ground Water

Source Water Supplies

mgd
0.3m-

1.4m/mg

Comments

Develop in 6x25 mgd increments 
$/

Potable Water
Instream water

% of demand

Irrigation
Purchase other WRs

Major 
Drawback

Status

Surface Water

Usecfs/MGD Potential/
Future

Water Right Major 
Benefit

Wells

Storage

Regional 
Connections

Reuse

Cost based on a one of capital cost of 
O f

Detrot Dam Storage

Irrigation
Industrial

Volume

???
Historic WR's replace 36 with 69" pipeline, 
SSFil F7&8 40MGDJunior water roght Plus Ground water 

69

Source

Willamette River water 

Conservation

Recycle water

Geren Island

Potable Water

To refine efflient to potable water, plus 
i l i

Potable Water

Irrigation

Limited option

Wells, pumping mains and treatment
Assuming no treatment

Ditribution and interzone inpmrovements

Assuming no treatment
$0.28m Picksweet 1mg ????
Token cost for studies monitoring and 

d lUpgrade existing pumping system

 



 

 




