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INTRODUCTION CHAPTER  1 

1.1 INTRODUCTION 
The City of Jefferson is pleased to present this Water Management and Conservation Plan 
(WMCP) to the Oregon Water Resources Department (OWRD) and interested parties for review. 
This WMCP is based on the requirement of the Oregon Administrative Rule (OAR) Chapter 69 
division 86 and is intended to meet the conditions of the extension for the City’s water rights 
permit S-47330. Upon approval by the OWRD, it will be adopted by the City Council and 
administered by the Public Works Director. A copy of the provisions of OAR 690-086 is 
provided in Appendix A.  

1.2 GENERAL SYSTEM DESCRIPTION 
The City of Jefferson is located in the southwest corner of Marion County in the heart of the 
Willamette Valley. The City is located approximately 1½ miles downstream from the confluence 
of the North Santiam and the South Santiam Rivers.  

Incorporated in 1870, as of 2012 the City of Jefferson has grown to a population of approximately 
3140 and has 1077 customer connections. The City supplies water to users both inside and 
outside the city limits. The UGB encompasses 736 acres, of which approximately 543 acres are 
within the city limits.  

The City owns and operates the public drinking water system that serves the municipal 
population, as well as a number of customers outside the city limits. The City currently relies 
entirely on surface water draw from the Santiam River to supply its drinking water system. 
Currently, the system includes an intake structure, a conventional package treatment system, a 
clearwell, two high service pumps, a storage reservoir, and distribution system.  

The City has a certificated right of 539 gpm and permitted right of 848 gpm for the Santiam 
River. The City also has water rights to five wells. The water rights for the Cities wells are in 
various stages (groundwater registrations and certificates) and total 942 gpm.  

1.3 PURPOSE AND NEED 
A WMCP is a plan developed by a water supplier that describes the water system and its needs, 
identifies its water sources and explains how the water supplier will manage and conserve those 
supplies to meet present and future needs. In short, a WMCP is a long term water management 
and conservation tool and is intended to represent a pro-active evaluation of the management and 
conservation measures that suppliers can undertake.  

Although the City has made a number of improvements that have been effective in reducing 
water demand, analysis of projected growth indicate that a strategy to exercise all of the City’s 
existing water rights will be needed to meet future water demands. This WMCP has been 
developed to address the City’s long-term water supply needs and to meet the requirements of 
Oregon Administrative Rules (OAR) Chapter 690 Division 86.  
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1.4 AUTHORIZATION 
The City of Jefferson authorized the firm of Westech Engineering, Inc. to develop a Water 
Management and Conservation Plan in May of 2013.  

1.5 PROPOSED PROGRESS REPORT AND UPDATE SCHEDULE 
Following the Oregon Administrative Rules, the City proposes to submit a progress report in 
2018 (five years) to review noted benchmarking and water use progress. The City is not planning 
to submit an updated WMCP until the required 10-year period in 2023.  

1.6 SUMMARY OF DATA SOURCES 
References to data are included throughout this WMCP.  Most of this data was obtained from the 
following sources.  

 City operating records 

 Customer billing records 

 Water system mapping 

 US Census 

 Portland State Population Research Center 

1.7 DOCUMENT ORGANIZATION 
This WMCP is organized in a manner consistent with Division 86 rules as follows: 

 Chapter 1:  Introduction 

 Chapter 2:  Water Supplier Description 
This chapter provides the foundation of this Plan by providing current information regarding the 
City of Jefferson and its water system. Required components of this chapter include descriptions 
of the service area, present service population, water use characteristics, water system demand, 
leakage estimates, interconnections with other water systems, water sources, adequacy and 
reliability of water supply, water rights, system infrastructure and maps.  

 Chapter 3: Water Conservation Element 
This chapter includes a summary of past, current and future water conservation measures 
performed or planned by the City of Jefferson. Benchmarks have been developed for all future 
conservation measures. Progress on these benchmarks will be reported in progress reports or 
update to this WMCP.  

 Chapter 4:  Water Curtailment Element 
This chapter is designed to help the City react quickly and effectively to meet the community’s 
need in the event of a water supply emergency, such as supply shortage due to drought, 
contamination, or infrastructure failure. This element requires the City to prepare a curtailment 
plan with states of alert that trigger increasingly restrictive water use requirements.  
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 Chapter 5:  Water Supply Element 
This chapter describes future water supply needs of the City. These needs are based upon 
population projections and anticipated development as found in comprehensive land use plans 
and other planning documents.  

Table 1-1 lists the elements required by the Division 86 Rules with references to the appropriate 
page in this document: 

Table 1-1| Water Management & Conservation Plan Requirements 

Item OAR Reference Page 

Water Supplier Description 

✓ Description of supplier's source(s) 690-086-0140 (1) 2-8 

✓ Delineation of current service area 690-086-0140 (2) 2-2 

✓ Assessment of adequacy and reliability of existing supplies 690-086-0140 (3) 2-12 

✓ Quantification of present and historic use 690-086-0140 (4) 2-4 

✓ Summary of water rights held 690-086-0140 (5) 2-10 

✓ Description of customers served and water use summary 690-086-0140 (6) 2-4 

✓ Identification of interconnections with other suppliers 690-086-0140 (7) 2-7 

✓ System schematic 690-086-0140 (8) 2-19 

✓ Quantification of system leakage 690-086-0140 (9) 2-7 

Water Conservation Element 

✓ Progress report on previous WMCP 690-086-0150 (1) 3-2 

✓ Documentation of water use measurement and reports 690-086-0150 (2) 3-2 

✓ List of measures already implemented or required under contract 690-086-0150 (3) 3-2 

✓ Annual water audit  690-086-0150 (4a) 3-3 

✓ Full metering of systems 690-086-0150 (4b) 3-3 

✓ Meter testing and maintenance 690-086-0150 (4c) 3-4 

✓ Rate structure based on quantity of water meter 690-086-0150 (4d) 3-4 

✓ Leak detection program 690-086-0150 (4e) 3-5 

✓ Public education program 690-086-0150 (4f) 3-5 

✓ Leak repair or line replacement program 690-086-0150 (5) 3-6 

✓ Leak repair or line replacement program 690-086-0150 (6a) 3-5 

✓ Technical and financial assistance programs 690-086-0150 (6b) 3-6 

✓ Retrofit/replacement of inefficient fixtures 690-086-0150 (6c) 3-6 

✓ Rate structure and billing practices that encourage conservation 690-086-0150 (6d) 3-4, 3-6 

✓ Reuse, recycling, non-potable opportunities 690-086-0150 (6e) 3-6 

✓ Other measures, if identified by supplier 690-086-0150 (6f) 3-6 

Water Curtailment Element 

✓ Assessing water supply 690-086-0160 (1) 4-1 

✓ Stages of alert 690-086-0160 (2) 4-2 

✓ Triggers for each stage of alert 690-086-0160 (3) 4-2 

✓ Curtailment actions 690-086-0160 (4) 4-2 
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Water supply Element 

✓ Delineation of current and future service area 690-086-0170 (1) 5-1 

✓ Schedule for fully exercising each permit 690-086-0170 (2) 5-2 

✓ Demand forecast 690-086-0170 (3) 5-2 

✓ Comparison of projected need and available sources 690-086-0170 (4) 5-3 

✓ Analysis of alternative sources 690-086-0170 (5) 5-4 

✓ Quantification of maximum rate and monthly volume 690-086-0170 (6) 5-5 

✓ Mitigation actions under state and federal laws 690-086-0170 (7) 5-6 

✓ New water rights 690-086-0170 (8) 5-6 

Other Items 

 ✓ Date for submittal of next update 690-086-0125 (6)  1-2 



 

 

CITY OF JEFFERSON 
 Water Management & Conservation Plan 
 Jefferson, Oregon 
 
 CHAPTER 2 

 WATER SUPPLIER DESCRIPTION 
 

 

 

 

 

 

 

Chapter Outline 

2.1  Introduction 

2.1.1  State Requirements 

2.2  Service Area and Population 

2.2.1  Service Area 

2.2.2  Land Use 

2.2.3  Population Estimates 

2.3  Summary of Water Usage & Demand 

2.3.1  Customer Accounts & Consumption 

2.3.2  Water Production 

2.3.3  Estimate of Unaccounted Water 

2.4  Interconnections 

2.5  Description of Sources 

2.5.1  Santiam River 

2.5.2  Wells 

2.5.3  Summary of Water Rights 

2.5.4  Source Adequacy & Reliability 

2.5.5  Source Resource Issues 

2.6  Water System Infrastructure 

2.6.1  Wells 

2.6.2  Water Treatment Plant 

2.6.3  Storage Reservoir 

2.6.4  Distribution System 



City of Jefferson  CHAPTER 2 
Water Management & Conservation Plan  Water Supplier Description 
 

Westech Engineering, Inc.  2-2

WATER SUPPLIER DESCRIPTION CHAPTER  2 

2.1 INTRODUCTION 
Oregon Administrative Rule (OAR) 690-086-0140 requires a detailed description of the water 
supplier. This provides the baseline data necessary to characterize system water usage and to 
assess the ability of the existing water sources to meet present and future demands.  

2.1.1 State Requirements 

Table 2-1 lists the elements required by OAR 690-086-0140 as well as providing information on 
where these requirements are located within this chapter.  

Table 2-1| Supplier Description Requirements 

Requirements OAR Reference Section Page 

Description of supplier’s sources 690-086-0140 (1) 2.5 2-8 

Delineation of current service area 690-086-0140 (2) 2.2.1 2-2 

Assessment of adequacy and reliability of existing supplies 690-086-0140 (3) 2.5.4 2-12 

Quantification of present and historic use 690-086-0140 (4) 2.3 2-4 

Summary of water rights 690-086-0140 (5) 2.5.3 2-10 

Description of customers served and water use summary 690-086-0140 (6) 2.3.1 2-4 

Identification of interconnections with other suppliers 690-086-0140 (7) 2.4 2-7 

System schematic 690-086-0140 (8) Figure 2-7 2-19 

Quantification of system leakage 690-086-0140 (9) 
2.3.3 

Table 2-9 
2-7 
2-7 

2.2 SERVICE AREA AND POPULATION 

2.2.1 Service Area 

The City of Jefferson is located in Marion County approximately 15 miles south of Salem and 8 
miles northeast of Albany. State Highway 99E bisects Jefferson north to south and provides the 
major road transportation to the City. State Highway 99E is designated as 2nd Street within the 
City of Jefferson. The Union Pacific Railroad also has a rail line passing through the center of the 
City east of Highway 99E. The Jefferson-Marion Road enters the City from the northeast along 
the railroad tracks, while Jefferson-Scio Drive enters the City from the east along the south edge 
of town. Figure 2-4, presented at the end of this chapter, is a vicinity map depicting these 
features. 

Jefferson currently provides water service to all areas within the city limits as well as some areas 
located outside the city limits but within the City’s UGB. The City’s UGB encompasses 
approximately 736 acres of which 543 acres are contained in the city limits. The UGB and city 
limits for Jefferson are presented in Figure 2-4.  
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2.2.2 Land Use 

Land use zoning in Jefferson is based on the City’s Comprehensive Plan that was originally 
adopted in 1977.  In addition to residential use, permitted uses within the UGB include industrial, 
commercial, historical, and agricultural uses. The following table (Table 2-2) shows the various 
types of land use zoning permitted with Jefferson’s city limits. Residential zones represent nearly 
68% of the land use designated. The land use zoning is illustrated in Figure 2-5 presented at the 
end of this chapter.  

Table 2-2| Approximate Areas by Land Use Zone 

Land Use Category Area (Acres) 

Low Density Residential (R-1) (7,000 S.F. Min., 9000 S.F. Duplex) 316.8 
Medium Density Residential (R-2) (6,000 S.F. Min., 7,000 S.F. 
Duplex) 

33.8 

High Density Residential (R-3) (6,000 S.F. Min.) 33.0 

Agricultural (AG) 9.9 

Commercial (C) 58.8 

Public Facility (PF) 83.7 

Industrial (I) 22.8 

Historical/Cultural Conservation (H) 1.1 

Unzoned  6.1 

Total  ± 566 

2.2.3 Population Estimates 

According to US Census data, Jefferson’s population in the year 2007 was 2,590 people. In early 
2009, Jefferson and Marion County agreed on a 20 year population projection of 5,121 through 
the year 2030 for use as the coordinated population number. Documentation for this projection 
can be found at Marion County’s Website at the following URL. 

(http://www.co.marion.or.us/PW/Planning/population.htm).  

This projection is based on an annual average population growth rate of 2.44% from 2010 to 
2030.  The design year for the proposed water treatment plant expansion used in the City’s Water 
Master Plan is 2037.  At an AAGR of 2.44%, the municipal population is anticipated to grow to 
6,075 by the year 2037. Listed in Table 2-3 are the projected populations at various years 
throughout the planning period.  

Table 2-3| Population Projection Summary 

Year Projected Municipal Population 

2015 3551 

2020 4012 

2025 4533 

2030 5121 

2035 5785 

2037 6075 
1 County coordinated population allocation adopted in 2008 
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2.3 SUMMARY OF WATER USAGE & DEMAND 

2.3.1 Customer Accounts & Consumption 

An inventory of customer accounts is presented in Table 2-4. Listed in this table are the number 
of various customer types (residential, commercial, business) by whether the location of the meter 
is inside or outside city limits. From Table 2-5 it is apparent that a majority of the users in the 
system are residential with ¾ and ⅝ inch meters.  

Table 2-4| Water Meter by User Classification 

Residential Commercial Business 

In1 Out2 In1 In1 Out2 

1017 12 6 39 3 
1Water users inside the city limits 
2Water users outside the city limits 

 

Table 2-5| Water Meter Size 

Meter Size (inches) Number of Meters 

3/4 & 5/8 1057 

1 8 

1 ½ 3 

2 7 

3 1 

4 1 

In mid 2011, the City changed billing software systems and all previous water meter readings 
(i.e., consumption data) were lost. Therefore historic water consumption data prior to April of 
2011 is not available and only the data collected after April 2011 is used in this plan.  Table 2-6 
lists a breakdown of water consumption by user classification. From this data it is apparent that in 
2012, 90% of metered water was used by residential users. It is presumed that this trend will 
continue as there is no foreseeable increase in non-residential activities within the planning 
period. 

Table 2-6| Water Consumption for 2012 by User Classification 

User Classification Water Consumption (MG) 

Residential 71.7 

Business1 6.5 

Commercial/Restaurant  1.1 

Secondary Meter 0.3 
1 School are included in this user classification 
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2.3.2 Water Production 

The objective of this section is to determine the current water demand characteristics. Current 
water demand will be used to project future demand requirements that will establish the systems 
existing water source adequacy. Water demand is described in the following terms: 

 Average Day Demand (ADD) – The total volume of water that enters the system over a 
period of one year, divided by 365 days. 

 Maximum Month Demand (MMD) – The largest total volume of water that enters the system 
in a one-month period, divided by 30 days. 

 Maximum Day Demand (MDD) – The largest total volume of water that enters the system in 
a 24-hour period. MDD is commonly used to size water treatment plants, large diameter 
transmission mains and factors into the sizing of reservoirs.  

 Peak Hour Demand (PHD) – The greatest flow occurring in any one-hour period. PHD is 
used as one criterion for sizing distribution waterlines and factors into the equations used to 
size pump stations and reservoirs. 

The city records daily production at the WTP. These records were reviewed from 2008 to 2012 
and provide sufficient data to establish general water demand trends. Figure 2-1 graphically 
depicts the daily production values for Jefferson. As would be expected, water production 
increases during the summer to meet increased demand and decreases during the winter months. 
As seen in Figure 2-1, extreme high and low production values are reported during the winter 
months. These readings can be attributed to high water events in the Santiam River. During high 
water events, the river is typically very turbid. During these times, the City will turn off the water 
plant and use stored supplies in the City’s reservoir. This leads to the extreme low daily 
production values shown during the winter months. When the river water clarity improves after 
these high turbidity events the water treatment plant is placed back into service and operated for 
extended periods of time in order to fill the reservoir. This leads to the extreme high daily 
production values shown during the winter months.   
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Figure 2-1| Historical Water Production Trends by Month 

 

Total annual water production is listed in Table 2-7. As this table shows, the City has experienced 
a significant decline in annual water production.  In 2012 total production equaled approximately 
115 MG compared to 141 MG in 2010. This represents roughly an 18% or 26 MG decrease over 
the two year period.  

Table 2-7| Annual Water Production 

Year Production (MG) 

2008 132.3 

2009 141.4 

2010 140.6 

2011 116.8 

2012 114.7 

A summary of average day demand (ADD), maximum monthly demand (MMD) and maximum 
daily demand (MDD) is provided in Table 2-8. Over the past two years, the total annual water 
production has averaged 116 MG or 0.32 MGD. The maximum monthly demand during this 
period occurred in July of 2010.  February 4, 2011 had the highest one-day production of 0.834 
MG. The 2012 MDD was 0.663 MG and occurred on January 22.  

It is unusual for peaks in water production to occur in the winter as opposed to the summer; 
however, this is the case for Jefferson. When the turbidity in the Santiam River reaches leaves 
that make water production less efficient the plant is shut down and municipal water is supplied 
by the City’s 1.75 MG reservoir until the turbidity in the river decreases and the WTP begins 
producing water. 
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Table 2-8| Average Day, Maximum Month & Maximum Day Demands 

  2011 2012 Average 

ADD1 99.3 95.0 97.1 

MMD1 133.5 140.4 136.9 

MDD1 223.5 199.0 211.3 

ADD:MMD 1.34 1.48 1.41 

ADD:MDD 2.25 2.10 2.17 
1 Units of MGD 

Water production has generally declined in Jefferson over the past several years. The reasons for 
the decline are not known, but it is likely that much of this decline can be attributed to increased 
water user rates and public awareness of water conservation.  

2.3.3 Estimate of Unaccounted Water 

Unaccounted water is the quantity of water that is produced, but not accounted for by water sales. 
This quantity includes authorized unmetered uses and water loss. Authorized unmetered water 
uses include system flushing, backwashing and construction. Water loss may be through physical 
sources, such as system leaks, or non-physical sources including water theft or meter 
inaccuracies.  

The City has not traditionally performed annual water audits. This is a shortcoming that should be 
addressed immediately. The City should begin performing annual water loss audits beginning at 
the end of the 2013 calendar year.  

As previously discussed the City changed billing software and all previous consumption data 
prior to April 2011 was lost. Therefore, for this plan, consumption and production data for 2012 
were used to estimate the quantity of unaccounted for water. The only major unmetered water use 
is the backwash water consumed at the City’s WTP. A review of treatment plant records shows 
that approximately 8,000 gallons is required per 45,000 gallons of water produced. Using this 
ratio an estimate of unaccounted for water during the 2012 calendar year is presented in the Table 
2-9. 

Table 2-9| 2012 Unaccounted Water  

Water Supplied to System 114.7 

Metered Water Consumption 79.6 

Unmetered Backwash Water 20.4 

Total Water Loss 14.7 

Percent Water Loss 12.8 % 
*Values are presented as million gallons 

2.4 INTERCONNECTIONS 
The City of Jefferson does not have any interconnections with other water utilities.  
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2.5 DESCRIPTION OF SOURCES 

2.5.1 Santiam River 

The City relies entirely on surface water to supply its municipal water system. The City’s water 
treatment plant draws water from the Santiam River. The City has water rights to divert 3.09 cfs 
(1.997 MGD) from the Santiam River (Table 2-11). The City submitted a partial perfection of this 
water right in 2010 and received a certificate for 1.2 cfs in 2011. The remaining 1.89 cfs is still 
covered under the original permit (S-64599). The City has also received a permit extension until 
2044 to develop the remaining 1.89 cfs.  

The City withdraws water from the Santiam River through a screen that is located approximately 
two feet above the bottom of the river and approximately 20 feet from the east bank of the river. 
The screen includes a fine mesh that prevents debris and aquatic life from entering the system.  
The screen is a large cylindrical structure that is sized to minimize water velocities entering the 
screen. This allows fish and other aquatic life to pass by the screen without being drawn in.  As 
previously noted, the City exclusively uses surface water to supply its municipal water system. 
The flow and quality of the raw water from the Santiam River varies seasonally. During the 
summer months, low flows occur with fairly clear water conditions. During the summer months, 
the average raw water turbidity is less than 5 NTU. However, during the fall, winter and spring 
months, high flows and higher turbidity levels are present in the river. Turbidity values greater 
than 100 NTU are not uncommon during very high winter flow conditions. 

2.5.2 Wells 

The City currently owns five wells which are designated as Wells No. 1 through 5. Locations of 
the City’s wells are shown on Figure 2-6. All of the City’s wells tap the alluvial aquifers 
bordering the Santiam River, although Wells No. 3 and 5 appear to draw water from the 
underlying shale aquifers in addition to the alluvial aquifers. Wells No. 1, 2 and 3 are all located 
within 100 feet of each other. Due to this close proximity to each other, they essentially draw 
water from the same point in the aquifers. Drawdown in one well is seen directly by the other two 
wells. 

Well No. 1 

Well No. 1 is one of the two operational city wells. The City indicates this well was pumped at 
approximately 60 gpm on a nearly continuous basis during the 1996 flood while the WTP was out 
of operation. Prior to 1987, the well was used as one of the City’s primary wells. Well No. 1 is 
currently classified as an emergency backup water supply by the Oregon Health Authority 
Drinking Water Program. The well has not been used in recent years.  

The well records at OWRD indicate that the well was completed in August of 1938. The records 
show the 38-foot deep well is cased with a perforated 8-inch casing for its full depth. The original 
static water level appears to have been ±17 feet below ground surface.  

The water rights for this well are covered under ground water claim GR-2491 with a priority date 
of August, 1938. The permitted water right is 0.134 cfs (approximately 60 gpm). 

The static and pumping water-level depths in Well No. 1 are unknown at the present time, 
although the well does have an access hole in the top of the seal for down-hole measurement 
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equipment. In addition, the aquifer permeability at the well is unknown and cannot be calculated 
from the available data.  

Well No. 2 

Well No. 2 is not currently operational. The well pump is in place, but the motor has been 
removed. City records indicate that this well produced approximately 90 gpm when it was in 
service.  

The well records at OWRD indicate that the well was completed in 1940. The records do not 
indicate the depth of the casing, or the level of water producing zones. There is no record of the 
original static water level. 

The water rights for this well are covered under ground water claim GR-2492 with a priority date 
of December 1940. The permitted water right is 0.2 cfs (approximately 90 gpm). 

The static water-level depth in Well No. 2 is unknown at the present time. In addition, the aquifer 
permeability at the well is unknown and cannot be calculated from the available data. 

Well No. 3 

Well No. 3 is the second of the City’s two operational wells. The City indicates this well was 
pumped at roughly 200 gpm on a nearly continuous basis during the 1996 flood when the WTP 
was out of operation. Prior to 1987, the well was used as one of the City’s primary production 
wells. Well No. 3 is currently classified as an emergency backup water supply by the Oregon 
Health Authority Drinking Water Program. The well has not been used in recent years. 

The well records at OWRD indicate that the well was completed in July of 1951. The records 
show the 103-foot deep well is cased from the surface to the shale located below ±33 feet. The 8-
inch casing is perforated between 24 and 30 feet. The well borehole was under-reamed to 10-inch 
diameter in the shale below the casing. The original static water level was not recorded, but the 
record indicates water bearing zones beginning at 24 feet below ground surface. 

The water rights for this well are covered under ground water claim GR- 2493 with a priority date 
of July 1951. The permitted water right is 0.445 cfs (approximately 200 gpm). 

The static and pumping water level depths in Well No. 3 are unknown at the present time, 
although the well does have an access hole in the top of the seal for down-hole measurement 
equipment. In addition, the aquifer permeability at the well is unknown and cannot be calculated 
from the available data.  

Well No. 4 

Well No. 4 is not currently operational. The pump shaft is broken. Therefore, there is no way to 
use the well unless repairs are made. Although this well produced approximately 300 gpm when 
it was operational, it has a history of mechanical problems such as broken shafts, burned out 
bearings, etc.  

Although there is no well log on file at OWRD for this well, City records indicate that the well 
was completed in 1972. The records show the 43-foot deep well is cased with a perforated casing 
for its full depth. There is no record of the original static water level. 



City of Jefferson  CHAPTER 2 
Water Management & Conservation Plan  Water Supplier Description 
 

Westech Engineering, Inc.  2-10

The water rights for this well are covered under certificate 50707 with a priority date of October 
1973. The certificated water right is 1.32 cfs (approximately 592 gpm) for the combined flow 
from Wells No. 4 and 5.  

The static water-level depth in Well No. 4 is unknown at the present time. In addition, the aquifer 
permeability at the well is unknown and cannot be calculated from the available data. 

Since Well No. 4 is located adjacent to the Santiam River in an alluvial aquifer, it may be 
susceptible to contamination by surface water and may be classified as ground water under the 
direct influent of surface water (GWUDI). City water records show that the water level in the 
Santiam River has a direct impact on the water level in this particular well.  

Well No. 5 

Well No. 5 is currently out of service and it is considered highly unlikely that it will be returned 
to service due to high concentrations of hydrogen sulfide in the water produced. Although this 
well produced approximately 60 gpm when it was operational, it was only used during emergency 
situations because of complaints of odorous water. It has not been in active service since 1986.  

Although there is no well log on file at OWRD for this well, City records suggest that the well 
was completed in 1972. The depth of the casing is unknown. There is no record of the original 
static water level. The well logs for two nearby wells seem to indicate that the hydrogen sulfide 
laden water may be coming from the sandstone layers located beneath the overlying shale aquifer. 

The water rights for this well are covered under certificate 50707 with a priority date of October 
1973. The certificated water right is 1.32 cfs (approximately 592 gpm) for the combined flow 
from Wells No. 4 and 5. 

The static water-level in Well No. 5 is unknown at the present time. The aquifer permeability at 
the well is also unknown and cannot be calculated from the available data. 

Storage Facilities 

Treated water is pumped from the City’s water treatment plant directly to a 1.75 MG concrete 
storage reservoir located on Cemetery Hill.  This is the City’s only water storage facility.  

2.5.3 Summary of Water Rights 

The City’s diversion of water from the Santiam River is permitted by OWRD through a 
combination of water right permits and certificates. The City also holds groundwater registrations 
and certificates for 5 wells. As shown in Table 2-10, the City has 2,329 gpm of water usage 
allocated to six water rights. The following provides a brief description of each type of water 
right held by the City.  

Groundwater Registration Claim 

Groundwater rights vested prior to the adoption of the 1955 Water Rights Act 
groundwater code may be registered and ultimately adjudicated. These claims have 
historically been viewed as equivalent to state-issue water rights.  

Water Right Permit 

Initial authorization for a water user to develop the specified source and begin making 
beneficial use as stated in water right application. Permits are typically issued for a five-
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year period, however, an extension may be required with proof of due diligence by the 
user. 

Water Right Certificate 

Once a user provides proof of full application of water allocated by water right permit, a 
Certificate of Beneficial Use (COBU) may be submitted to OWRD. If the COBU is 
approved, a water right certificate is issued.  

 

Table 2-10| Quantification of Appropriated Water Rights 

Type of Water Right No. of Rights Water Allocated by Right (gpm) 

Groundwater Registration Claim 3 350 

Water Right Permit 1 848 

Water Right Certificate 2 1,131 

Total  6 2,329 

 

The groundwater registration claims include Wells No. 1, 2 and 3, which were established prior to 
1955. Water rights for the City’s Wells No. 4 and 5 are certificated under the same water right. 
The Santiam River water rights are split between a certificate and a permit. The certificated right 
is for 539 gpm and the permitted rate is for an additional 848 gpm.  A summary of all the City’s 
water rights are listed in Table 2-11 below.  
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Table 2-11| Summary of Jefferson Water Rights 

Source Name Well  No. 1 Well  No. 2 Well  No. 3 Well  No. 4 Well  No. 5 
Santiam 

River 
Santiam 

River 

Permit Rate  

cfs 0.134 0.2 0.446 1.3212 1.3212 1.2 1.89 

gpm 60 90 200 592(2) 592(2) 539 848 

Appl # N/A N/A N/A G-6332 G-6332 S-64559 S-64559 

Perm # N/A N/A N/A G-6089 G-6089 S-47330 S-47330 

Certificate # N/A N/A N/A 50707 50707 87497 - 

Claim # GR-2491 GR-2492 GR-2493 N/A N/A N/A N/A 

Priority Date 08/1938 1940 07/1951 10/29/1973 10/29/1973 12/1/1982 12/1/1982 

Certificate Date N/A N/A N/A 4/2/1982 4/2/1982 4/10/2012 - 

Authorized 
Completion Date 

N/A N/A N/A N/A N/A N/A 10/1/2044 

Max Rate 
Diverted (cfs)1 

0.0 0.0 0.0 0.0 0.0 1.2 0 

Max Annual 
(MG)1 

0.0 0.0 0.0 0.0 0.0 141.4  0 

Daily Average 
(MGD)1 

0.0 0.0 0.0 0.0 0.0 0.359 0 

Monthly Average 
(MG)1 

0.0 0.0 0.0 0.0 0.0 10.8 0 

Use Municipal Municipal Municipal Municipal Municipal Municipal Municipal 
1 Production data was analyzed from 2008 to 2012 to obtain this information. 
2 Permit rate is combined for Wells No. 4 and 5. The maximum instantaneous rate that may be diverted under Certificate 
50707 from Wells No. 4 and 5 shall not exceed 592.0 gpm (or 1.32 cfs) at any one time.  
 

2.5.4 Source Adequacy & Reliability  

The adequacy of the existing system is limited by the capacity of the water treatment plant 
(WTP). The City has water rights to divert 1,387 gpm from the Santiam River. The WTP’s 
existing capacity is 555 gpm. The City is currently in the planning phase for construction of a 
new WTP with a capacity of 2 MGD or 1,389 gpm.  Once this plant is completed, the City 
intends to certificate the rights permitted under Permit number S-47330. The maximum permitted 
rate of withdrawal from the Santiam River is sufficient to meet the City’s needs for the next 20 
years.  This amount of water used by the City is also a very small portion of the overall flow in 
the river.  As such, from a water quantity perspective, the Santiam River is very adequate.  

The City currently provides all municipal water for consumers from the Santiam River. This is 
problematic as this sole source does not offer any redundancy. If contamination of the river were 
to occur which would leave the WTP incapable of producing water that met regulatory standards 
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Jefferson would be without a water supply. To address this weakness the City’s Water Master 
Plan includes recommendations to diversify the existing system to enhance reliability by re-
establishing the well supplies. Thus, the City will be able to supply water to the consumers in the 
event of a water quality problem with the Santiam River or a mechanical or structural problem 
with the river intake facility.   

2.5.5 Source Resource Issues 

There are no known resource issues related to the City’s groundwater rights.  The Santiam River 
provides habitat for several fish species (Table 2-12).  The Santiam River is also water quality 
limited for dissolved oxygen and temperature during the summer months.  The Santiam River is 
included in the Willamette temperature TMDL prepared by the Oregon Department of 
Environmental Quality and as approved by the EPA.   

Table 2-12 | Santiam River Listed Fish Species  

Species Federal Status State Status 

Upper Willamette River DPS Steelhead (Oncorhynchus mykiss) Threatened Sensitive - Vulnerable 
Upper Willamette River ESU Chinook Salmon (Oncorhynchus 
tshawytscha) 

Threatened Sensitive - Critical 

Oregon Chub (Oregonichthys crameri) Endangered Sensitive - Critical 

Pacific Lamprey (Lampetra tridentate) Species of Concern Sensitive - Vulnerable 

Coastal Cutthroat Trout (Oncorhynchus clarki ssp) Species of Concern N/A 

Western Brook Lamprey (Lampetra richardsoni) N/A Sensitive - Vulnerable 

2.6 WATER SYSTEM INFRASTRUCTURE 
The City’s water system includes five wells, a water treatment plant, a storage reservoir and a 
distribution system. A schematic of the existing water system is presented in Figure 2-7 at the end 
of this chapter. 

2.6.1 Wells 

Wells No. 1, 2 and 3 discharge into a common 6-inch header pipe where the water is routed to 
Well No. 4.  The water from Wells No. 1, 2, 3 and 4 are combined at Well No. 4 and routed into 
an 18 inch pipe used for chlorine contact time.  Well No. 5 is piped to discharge directly into the 
distribution system and does not include a chlorine contact chamber. Additional information for 
the wells is included in the above subsections.  

2.6.2 Water Treatment Plant 

The water treatment plant (WTP) was put on-line in 1987. The water source for the WTP is an 
intake structure in the Santiam River. The plant is a packaged treatment system manufactured by 
Neptune Microfloc. The package plant is considered a “conventional” type treatment train. The 
treatment process includes coagulation, adsorption clarification and mixed media filtration. The 
plant utilizes liquid alum and polymer for coagulation, soda ash for pH control and chlorine for 
disinfection. 
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Finished water from the WTP is discharged into a concrete below-grade clearwell which is used 
as a holding tank for two high service pumps. The high service pumps discharge water into a 10-
inch dedicated transmission main to the City’s water storage reservoir. High service pump 
operation is based on water levels in the storage reservoir. As the water level drops in the 
reservoir, one of the high service pumps is placed into operation until the reservoir is once again 
full. 

The existing packaged filters are backwashed using line pressure from the distribution system. 
The backwash water as well as the filter to waste water is discharged to the City’s wastewater 
treatment plant. Therefore, these waste streams are not recycled through the plant. 

2.6.3 Storage Reservoir 

The City presently has one water storage reservoir. The City’s reservoir was completed in 1998 
and is located on Cemetery Hill Road at the eastern edge of the existing UGB. The reservoir is a 
1.75 million gallon reinforced concrete, partially-buried, reservoir with a diameter of 110 ft, a 
water depth of 24.5 feet (sidewall height of 26 feet), a floor elevation of 363 feet and an overflow 
elevation of 388 feet (1.0 foot below the top of the side walls). The reservoir has three floor 
penetrations. These consist of an inlet, an outlet and an overflow pipe. The outlet is fitted with a 
6-inch tall silt ring. A 12-inch outlet pipe from the reservoir feeds the distribution system 

The water level in the reservoir is monitored with a pressure transducer mounted on the outlet 
pipe inside the valve vault. The signal from the pressure transducer is transmitted to the water 
treatment plant using a dedicated telephone line where it is used to control the high service 
pumps.  

2.6.4 Distribution System 

The City’s water distribution system is predominantly a looped network and is constructed 
largely in the public road right-of-ways. The distribution system consists of approximately ±16.1 
miles of pipe. Pipe materials are a mix of asbestos concrete, PVC, ductile/cast iron and 
galvanized iron. The distribution system is inventoried by pipe material and pipe diameter as 
shown in Figure 2-2 and Figure 2-3. 

Figure 2-2| Distribution Pipe Inventory by Material Type Figure 2-3| Distribution Pipe Inventory by Diameter 
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The City’s PWDS standardize the type and size of piping materials used for the expansion or 
rehabilitation of the distribution system. These standards specify PVC (AWWA C-900) for all 
distribution piping 4 to 12-inches in diameter and PVC (AWWA C-905) for pipe 14 to 24-inches 
in diameter. The standards require that new waterlines be looped and valved such that the 
removal of any single line segment from service will typically not result in more than one fire 
hydrant being taken out of service.
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Figure 2-4| Vicinity Map  
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Figure 2-5| Land Use Map  
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Figure 2-6| Existing Water System 
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Figure 2-7| Water System Schematic 
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WATER CONSERVATION ELEMENT CHAPTER  3 

3.1 CONSERVATION PLANNING 
Traditional water management planning has focused on the development of new water supply 
sources to accommodate increases in water demand. This supply-side planning approach has 
often viewed water conservation as only a temporary response to an emergency or drought 
situation. However, current water management planning practices are increasingly putting water 
savings from conservation on equal footing with new water supply projects as potential water 
sources. 

Water conservation consists of any beneficial reduction in water losses, waste or consumption. As 
water providers face increasing demand on their limited resources, conservation planning is 
playing a large role in management practices. Water that is conserved, in effect, becomes a new 
and relatively inexpensive source of water. Conservation can have the effect of helping water 
providers avoid, downsize or postpone water expansion projects. Capital, operation and 
maintenance (O&M) and financing costs may be reduced by effectively practicing conservation 
within the water system. Additional benefits for the environment include: restoring stream flows 
to support aquatic life, providing recreational opportunities and maintaining water quality. The 
investment that water system managers make in conservation planning will yield savings that can 
be measured in terms of reclaimed water resources and the related operating dollars. 

Water systems have a wide selection of specific conservation measures at their disposal. Some of 
the measures deal directly with the water provider while others are aimed at reducing the 
consumption of the water users. Appropriate conservation measure are selected on the basis of 
how well they meet conservation objectives, achieve water savings, program costs and other 
implementation factors. 

3.1.1 State Requirements  

Pursuant to OAR 690-086-0150, the OWRD requires a number of conservation measures for all 
WMCP. Other measures are only required for suppliers who serve a population over 7,500, or if a 
smaller supplier is proposing to expand or initiate diversions under an extended permit for which 
water resources issues have been identified. Table 3-1 lists all measures required by OAR 690-
0860-0150 and where each element is found within this document. 
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Table 3-1| Water Conservation Element Requirements 

Requirement  OAR Reference Section Page 

Progress on conservation measures from previous WMCP 690-086-0150 (1) 3.2 3-2 

Documentation of water use measurement and reporting 690-086-0150 (2) 3.3 3-2 

Description of Existing Conservation Measures 690-086-0150 (3) 3.4 3-2 

Annual water audit 690-086-0150 (4a) 3.5 3-3 

Full metering of systems 690-086-0150 (4b) 3.6 3-3 

Meter testing and maintenance program 690-086-0150 (4c) 3.6.2 3-4 

Rate structure base on quantity of water metered 690-086-0150 (4d) 3.7.1 3-4 

Leak detection program 690-086-0150 (4e) 3.8 3-5 

Public education program 690-086-0150 (4f) 3.9 3-5 

Leak repair or line replacement program 690-086-0150 (5) 3.10 3-6 

Leak repair or line replacement program 690-086-0150 (6a) 3.8,3.10 3-5,3-6 

Technical and financial assistance programs 690-086-0150 (6b) 3.10 3-6 

Retrofit/Replacement of inefficient fixtures 690-086-0150 (6c) 3.10 3-6 

Rate structure and billing practices encouraging conservation 690-086-0150 (6d) 3.7,3.10 3-4,3-6 

Reuse, recycling, non-potable opportunities 690-086-0150 (6e) 3.10 3-6 

Other measures 690-086-0150 (6f) 3.10 3-6 

3.2 PROGRESS REPORT ON CONSERVATION MEASURES  
OAR 690-086-150 (1) requires water suppliers to provide a progress report on the conservation 
measures scheduled for implementation in a water management and conservation plan previously 
approved by the Oregon Water Resources Department.  This is the City’s first water management 
and conservation plan.  Therefore, a progress report is not appropriate at this time.    

3.3 WATER USE MEASUREMENT & REPORTING 
690-086-0150(2) 

The City’s water measurement and reporting program complies with the measurement standards 
in OAR Chapter 690, Division 85. Water withdrawals from each of the City’s water sources are 
reported annually using the “Flow Meter Method” approved by the Department in OAR 690-085-
0015(5). There have been no withdrawals in the last 10 years that were not reported. 

3.4 CURRENT CONSERVATION MEASURES 
Despite limited staff capacity and resources (three total public works staff), the City seeks to 
actively implement measures that promote water conservation. The City’s system is fully 
metered. The City has a monthly consumption charge based on the quantity of water metered at 
the service connections.  The water use charge increases as the water use increases to encourage 
water conservation. 
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As demonstrated in Section 5.6.1 of this plan, the City’s current, per-capita, water consumption is 
significantly less than the average for the State of Oregon. This indicates that local water 
conservation practices are above average when compared to the rest of the state.    

3.5 ANNUAL WATER SYSTEM AUDIT 
690-086-0150 (4a) 

All systems are required to implement annual water audits per OAR 690-086-015. The American 
Water Works Association (AWWA) defines a water audit as an examination of records that 
typically trace the flow of water from the site of water withdrawal, through the water distribution 
system and into customer properties. The water balance summarizes the components and provides 
accountability, as all of the water placed into a distribution system should- in theory- equal all of 
the water taken out of the distribution system. Water audits allow the City to itemize water use 
and are an effective way to estimate water loss within the system. 

The City should begin performing annual water audits at the end of the 2013 calendar year. These 
audits should collect information on production, meter water sales, authorized unmetered uses 
(i.e. backwashing, testing new mains, construction water, system flushing, street cleaning, 
continuous sampling, fire department use, etc.) and apparent loss (meter inaccuracies, 
unauthorized use, etc.). In addition, these audits should inform the City regarding the amount and 
cost of non-revenue water in the system and provide information on operation efficiency.  

3.5.1 Five Year Benchmark 

The City will perform annual water audits and make efforts to further refine estimates of 
unmetered water use and system leakage.  

3.6 SYSTEM METERING 

3.6.1 System Description 

690-086-0150 (4b) 

The City’s water system is fully metered and in compliance with OAR 690-086-0150 (4b). Full 
metering of the system includes meters at the source as well as at all customer service 
connections.  

Source Meter 

A micrometer propeller meter is located at the WTP. The City is currently in the planning 
phase of a new water treatment plant construction project. The source meter will be 
updated with this project. 

Customer Meter  

The City began installation of Sensus SR and SR2 meters 20 years ago. The typical age 
of a meter in the distribution system is 10-12 years. Currently, the oldest customer meter 
in the system is approximately 20 years.  
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3.6.2 Meter Testing & Maintenance Program 

690-086-0150 (4c) 

The City does not currently have a formalized program for meter testing and maintenance.  The 
City currently tests and repairs meters as needed, such as when a meter begins reporting values 
that are irregular or the customer contacts the City with concerns about meter reading. 

Source Meter 

The City will begin calibrating source meters on an annual basis or on a lesser interval if 
recommended by the manufacturer.  

Customer Meter  

At the present time, the water meter data is not available to enable the City to develop a 
well-conceived testing and replacement program. Therefore, the first step in the program 
is to prepare an inventory of the City’s water meters. The inventory should include a 
listing of the meter location, make, type, size, and age for all meters in the system. The 
second step is to work with the meter manufacturers to identify the age at which meter 
testing should begin.  Once these two steps are completed, the City can then determine 
the number of meters in the system that need to be tested. This information will be used 
to develop a testing and replacement program.  The program will identify the number of 
meters in the system that need to be tested, the number of meters that will be tested 
annually, and the total time to test all of the target meters. Once these criteria are 
identified, program implementation should begin.  Meters that are found to be inaccurate 
should be scheduled for replacement or repair.  

3.6.3 Five Year Benchmark 

System Metering  

The City will continue to require all new sources and new development to be metered.  
 

Meter Testing & Maintenance 

The City will prepare a detailed inventory of all the customer meters in the system and 
develop a testing and replacement program as described above. 

3.7 RATE STRUCTURE 

3.7.1 Current Water Rates 

690-086-0150 (4d) 

Water suppliers submitting a WMCP are required to have a water rate structure in which 
customers bills are based, in part, on the quantity of water metered. The City’s current water rate 
schedule was enacted by Resolution 943 and presented in Table 3-2. The fee includes a monthly 
base rate and a consumption rate charge. The base rate varies based on whether a customer is 
located inside or outside the city limits. The incremental charge based on quantity of water 
metered is the same whether the location is inside or outside city limits. Under the City’s rate 
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structure, the cost for water increases with increased use. This approach encourages water 
conservation and is in compliance with OAR 690-086-150(4d). 

Table 3-2| Existing Water User Rates 

Gallons Inside City Limits 1 Outside City Limits 1 

Base Rate per EDU  
0 – 2,500 

$25.82 $51.64 

2,501 – 10,000 $0.21 per 100 gallons $0.21 per 100 gallons 

10,001 – 30,000 $0.315 per 100 gallons $0.315 per 100 gallons 

Over 30,000 gallons $0.42 per 100 gallons $0.42 per 100 gallons 

1  Water rates effective as of January 1, 2012 

3.8 LEAK DETECTION PROGRAM 
690-086-0150 (4e) 

Leakage occurs in different components of the distribution system; distribution pipes, service 
connection pipes, joints, valves, and fire hydrants. In most cases the largest portion of 
unaccounted water is lost through leaks in supply lines. Causes of leaks include corrosion, 
material defects, faulty installation, excessive water pressure, water hammer, excessive loads and 
vibration from road traffic.  As noted above (Section 2.3.3), the best estimates of system losses 
indicate that leakage from the City’s system is currently greater than 10% but less than 15%. To 
date, the City has promptly repaired leaks upon their discovery by City staff or community 
members.  However, the City does not have a formal leak detection program in place.  Therefore, 
the City will hire a leak detection company to investigate leakage on the entire system. The City 
should budget approximately $1,000 per year to employ leak detection experts to examine the 
City’s water system. Any discovered leaks will be repaired as funds are available.    

3.8.1 Five Year Benchmark 

The City will complete leak detection of the entire water system. 

3.9 PUBLIC EDUCATION 
690-086-0150 (4f) 

All water suppliers submitting a WMCP must develop a public education program as an essential 
part of its conservation element. Public education and acceptance is critical to the success of any 
conservation program. Not only will an education program assist the public in changing their 
water-use habits, it affects how water consumers respond to a change in the water rates. 
Generally, customers that are informed and involved are more likely to support the water 
system’s conservation planning goals.  

The City feels that public education is the most powerful and cost effective tool to improve water 
conservation in its system. Over the course of the next several years the City will develop a 
pamphlet with water conservation tips. The pamphlet will be made available at City Hall and will 
be sent to the customers on an annual basis.  The City will also develop a water conservation page 
on the City’s website that includes a list of steps customers can take to help conserve water.  
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3.9.1 Five Year Benchmark 

The City will develop and distribute the pamphlet described above. The City will also post water 
conservation information on the City’s website as described above.  

3.10 EXPANDED USE UNDER EXISTING PERMITS  
Under OAR 690-086-0150(5) and OAR 690-086-0150(6), municipal water suppliers are required 
implement additional conservation measures if they propose to initiate or expand water diversions 
under an existing permit from a source with known resource issues.  OAR 690-086-0150(5) 
applies to municipal suppliers with leakage rates greater than 15%.  As previously demonstrated 
(Section 2.3.3), leakage rates from the City’s system are currently less than 15%.  Therefore, 
OAR 690-086-0150(5) does not apply.  As noted in Chapter 5, the City is proposing to expand 
water diversions from the Santiam River under permit S47330.  As also noted in Chapter 2, the 
Santiam River has resource issues since it provides habitat for threatened and endangered 
salmonid species and is water quality limited. Therefore, the additional conservation requirements 
included in OAR 690-086-0150(6) apply to Jefferson. 

690-086-0150 (6a) 

OAR 690-086-0150(6a) requires a system wide leak detection and repair program. The City is 
proposing such a program as described above (Section 3.8). 

690-086-0150 (6b) 

OAR 690-086-0150(6b) requires municipalities to establish technical and financial assistance 
programs to encourage and aid customers in implementation of conservation measures. The City 
is proposing such a program as described above (Section 3.9).  In addition to this program, the 
City will review alternatives for the implementation of additional technical and financial 
assistance programs over the next 5 years.  Examples of programs that will be considered include 
rebate programs, cost-share programs, water audits, and providing training opportunities for 
customers,  

690-086-0150 (6c) 

OAR 690-086-0150(6c) requires municipalities to finance retrofitting or replacement of existing 
inefficient water using fixtures, including distribution of residential conservation kits and rebates 
for customer investments in water conservation. The City currently does not have a program that 
satisfies this requirement.  During the next 5 years, the City will review alternatives for 
addressing these requirements and present program description with the next update to the Water 
Management and Conservation Plan. 

690-086-0150 (6d) 

OAR 690-086-0150(6d) requires municipalities to adopt a rate structure that encourages water 
conservation.  As described in Section 3.7, the City’s existing rate structure includes usage 
charges that increase with increased water usage. As such, the City’s existing rate structure 
satisfies this requirement. 

690-086-0150 (6e) 
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OAR 690-086-0150(6e) requires municipalities to implement water reuse, recycling, and non-
potable water opportunities.  The City’s existing wastewater treatment plant is not designed to 
produce recycled water. The Oregon Department of Environmental Quality generally allows 
Cities to use recycled water with few restrictions for irrigation on the grounds of the wastewater 
treatment plant.  The City currently irrigates only a small area (less than 10,000 square feet) of 
the wastewater treatment plant site.  During times of shortage, the City does not irrigate this area.  
In the general vicinity of the treatment plant site, the land that is in agricultural production is 
currently used for food crops and the City’s effluent is not suitable for application on food crops.  
As such, there are limited opportunities to export treated effluent.  The wash down requirements 
at the treatment plant site are also fairly minimal.  Based on these factors, wastewater recycling is 
not currently practical or feasible for the City of Jefferson. 

690-086-0150 (6f) 

OAR 690-086-0150(6f) requires municipalities to consider any other measures that would 
improve water use efficiency.  As noted in section 5.8, the use of the water under permit S-47330 
is conditioned by a curtailment clause geared toward fish persistence.  The proposed expanded 
water use under this permit will be curtailed in accordance with this requirement when water 
levels in the Santiam River fall below the specified criteria. 

An evaluation of the City’s recent, per-capita, water consumption rates (see Section 5.6.1) shows 
a significant decrease in water consumption in recent years.  Based on this trend, the City does 
not believe that any further conservation measures beyond those proposed above are needed at 
this time.          

3.10.1 Five Year Benchmark 

Evaluate alternatives for the implementation of additional technical and financial assistance 
programs to comply with OAR 690-086-0150(6b). Develop a plan to finance retrofitting or 
replacement of existing inefficient water using fixtures to address OAR 690-086-0150(6c).  

3.11 SUMMARY OF FIVE YEAR BENCHMARKS 
Due to the City’s limited resources, benchmarks have been developed for the implementation of 
each element of the program. A summary of the City’s five year benchmarks is listed in Table 
3-3. 

Table 3-3| Summary of Five Year Benchmarks for Conservation Program 

Conservation Measures Proposed Action Start Date/ Frequency 
Fully Metered System All existing sources and customers are metered. 

Ensure meters are installed at all new sources and 
customer connections 

On-Going 

Water Audit Begin conducting annual water audits. Increase 
tracking of unmetered usage.  

Annually 

Source Meter Testing Calibrate source meters.  Annually or as specified by manufacturer 

Customer Meter Testing 
and Maintenance 

Prepare inventory of meters and develop maintenance 
and replacement program. 

Start upon approval of this WMCP and 
complete prior to 2018 

Water Rates Continue to assess rates to ensure sufficient revenue On-Going 



City of Jefferson  CHAPTER 3 
Water Management & Conservation Plan  Water Conservation Element 
 

Westech Engineering, Inc.   3-8

is generated to operate system, including 
conservation programs. 

Leak detection and 
repair program 

Perform leak detection testing of the entire distribution 
system. 

Start when funds are available and 
complete prior to 2018 

Technical and financial 
assistance programs 

Evaluate alternatives for the implementation of 
additional technical and financial assistance programs 

Start upon approval of this WMCP and 
complete prior to 2018 

Replacement of 
Inefficient fixtures 

Develop a program to finance retrofitting or 
replacement of inefficient water fixtures. 

Start upon approval of this WMCP and 
complete prior to 2018 
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WATER CURTAILMENT ELEMENT CHAPTER  4 

4.1  INTRODUCTION 
Water curtailment plans are designed to help water suppliers in the event of a short-term water 
emergency. These plans aim to minimize the impacts of a short-term water shortage by reducing 
water demand using a combination of voluntary and mandatory water conservation and restriction 
measures. These measures become progressively more severe as the water emergency level 
increases. 

Water curtailment should not be confused with water conservation. Curtailment is a response to a 
short term water supply emergency and these measures are enacted only as long as an emergency 
exists. In contrast, water conservation focuses on measures that reduce the City’s long-term water 
needs by eliminating loss and changing users’ consumption habits.  

4.1.1 State Requirements 

Per OAR 690-086-0160, every water supplier submitting a WMCP for State approval must 
include a Water Curtailment Element. Requirements for this element are listed in Table 4-1 and 
include an assessment of historical water deficiencies and development of curtailment measures 
based on a variety of clearly defined water alert stages.  

Table 4-1| Water Curtailment Element Requirements 

Requirement  OAR Reference Section Page 

Assessing water supply 690-086-0160 (1) 4.2 4-1 

Stages of alert 690-086-0160 (2) 4.3.2 4-2 

Triggers for each stage of alert 690-086-0160 (3) Table 4-2 4-2 

Curtailment actions 690-086-0160 (4) Table 4-2 4-2 

4.2 HISTORICAL DEFICIENCIES 
There have been no reported deficiencies in the City of Jefferson since the City’s water treatment 
plant came on-line in 1987. As described in the City’s water master plan, the City intends to 
begin reestablishing its wells to diversify the City’s water supply in case the Santiam River 
experiences water quality issues.  

4.3 DEVELOPMENT OF CURTAILMENT PROGRAM 

4.3.1 Program Goals 

The goals of the City’s water curtailment plan are to: 

 Minimize the impacts of a short-term emergency water shortage 

 Rapidly restore water service after an emergency 

 Minimize impact and loss to customers 

 Minimize negative impacts on public health and employee safety 
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The role of the City’s curtailment plan in meeting these goals is to reduce demand by imposing 
voluntary and mandatory water curtailment actions. These actions become progressively more 
severe as the water emergency stage increases.  

4.3.2 Stages of Alert and Curtailment Actions 

The City’s existing curtailment plan is established by Chapter 10.04 Article V of the City’s 
Municipal Code and includes three stages.  These stages are outlined in Table 4-2 along with the 
curtailment actions that may be implemented under each stage. Curtailment actions range from 
merely informing the public of potential deficiency problem to prohibiting all non-essential water 
use. Each level-of-alert is triggered by specific emergency conditions. These triggers are defined 
control points that eliminate speculation on when to impose restrictions during an emergency. 
The curtailment plan also allows for a system manager assessment to increase water emergency 
status.  

Table 4-2 | Water Curtailment Stages of Alert 

Stage 
Trigger for 
Curtailment 

Curtailment Actions 

Grade 1 Water 
Crisis 

650,000 – 750,000 
gallons 

 
 Institute restricted water schedule based on odd/even address numbers for 

residential and business customers. The schedule shall apply to all 
residential and commercial lawn watering and other nonessential water 
uses. Customers will be asked to restrict watering to the early morning and 
evening hours to avoid loss to evaporation. 

 Disseminate information brochures describing conservation methods. 
 Develop a combination of media outreach through news releases and 

public service announcements. 
 Provide specific notification to major water users asking for voluntary 

reductions in use and/or deferring nonessential use to off-peak hours. For 
commercial and industrial users that have developed water shortage 
contingency plans, provide specific notification at each stage of curtailment 
and ask that they implement a corresponding action. 

 The park district shall operate their irrigation system to achieve maximum 
efficiency. 

 Water use for hydrant and water line flushing shall be limited to essential 
use. 

Grade 2 Water 
Crisis 

750,000 - 850,000 
gallons 

 
 Washing or rinsing exteriors of buildings, vehicles, or paved surfaces; 
 Watering lawns and flower gardens; and 
 Filling or adding water to swimming pools. 

Grade 3 Water 
Crisis 

More than 850,000 
gallons 

 
  Every activity prohibited during a Grade 2 water crisis; and 
  Watering vegetable gardens. (Ord. 570 § 1 (part), 1996) 

4.4 PLAN IMPLEMENTATION 
Implementation of curtailment program adheres to the following steps: 

1. Recommendation of Water Emergency Status 

The Director of Public Works is identified at the person best suited to know if the status 
of the water supply, demand or production may lead to a water shortage.  As such, the 
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first step in the implementation of the City’s curtailment resolution is a recommendation 
being presented by the Public Works Director to establish an emergency status.   

2. Pass Emergency Resolution 

Based on Public Works’ recommendation the Mayor and/or City Council will pass a 
resolution declaring a water emergency and the curtailment plan would become effective 
immediately. 

3. Plan Enactment 

The various departments within the City will work in cooperation to ensure the 
curtailment plan is implemented. The Public Works Department will direct all operation 
and will ensure the management of City facilities and water supply to meet plan 
requirements. 

A schematic of the current chain of command to enact the curtailment plan is provided below.  

Figure 4-1| Water Curtailment Plan Enactment Schematic 

 

4.4.1 Review & Updating 

The City will review this curtailment plan and update it as necessary. Any changes to this plan 
will be detailed in future WMCP progress reports and updates.  
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WATER SUPPLIER ELEMENT CHAPTER  5 
 

5.1 INTRODUCTION  
The purpose of the Water Supplier Element is to provide a long-range supply plan in which the 
City of Jefferson compares the projected demand to available water supplies.  

5.1.1 State Requirements  

The required elements for this chapter of the WMCP are outlined under OAR 690-086-0170. A 
summarized list of these items and the location where they are addressed in this document is 
shown in Table 5-1. 

Table 5-1| Water Supplier Element Requirements  

Requirement  OAR Reference Section Page 

Delineation of current and future service area 690-086-0170 (1) 5.2 5-1 

Schedule to fully exercise each permit 690-086-0170 (2) 5.4 5-2 

Demand forecast 690-086-0170 (3) 5.3 5-2 

Comparison of projected need and available sources 690-086-0170 (4) 5.5 5-3 

Analysis of alternative sources 690-086-0170 (5) 5.6 5-4 

Quantification of maximum rate and monthly volume 690-086-0170 (6) 5.7 5-5 

Mitigation actions under State and Federal Law 690-086-0170 (7) 5.8 5-6 

New water rights 690-086-0170 (8) 5.9 5-6 

5.2 FUTURE SERVICE AREA 
The current and future water service area is represented by the City’s urban growth boundary 
(UGB). Over the next 20 years, the City anticipates development will occur within the current 
UGB and that no major changes to existing zoning or the UGB limits will be necessary.  
Increased future water demands are expected primarily as a result of residential, commercial, and 
industrial development within currently undeveloped areas inside the UGB. The current city 
limits and UGB are shown in Figure 2-4.  Current land use zoning is shown in Figure 2-5.  

In early 2009, Jefferson and Marion County agreed on a 20 year population projection of 5,121 
through the year 2030 for use as the coordinated population number. This projection is based on 
an annual average population growth rate (AAGR) of 2.44% from 2010 to 2030. The AAGR was 
used to project beyond 2030 to the design year of 2037.  Documentation for this coordinated 
population number and the associated growth rate can be found at Marion County’s website at the 
following URL.  

(http://www.co.marion.or.us/PW/Planning/population.htm).  

A tabulation of population data for select years during the planning period is presented in Table 
5-2. 
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Table 5-2| Population Projection Summary 

Year Projected Municipal Population 

2015 3551 

2020 4012 

2025 4533 

2030 5121 

2035 5785 

2037 6075 
1 County coordinated population allocation adopted in 2008 

5.3 PROJECTED DEMAND 
Future water demand for the municipal population is calculated by adding the current demand to 
the product of the per-capita demand values times the projected additional population for the 
planning year in question. The reader is referred the City’s Water Master Plan for a more detailed 
description of the demand projections. The projected water system demands are summarized in 
Table 5-3. 

Table 5-3| Summary of Projected Water Demands 

Year 2012 2015 2020 2025 2030 2035 2037 

Population 3,301 3,551 4,012 4,533 5,121 5,785 6,075 

Avg. Day Demand (ADD)1  

MGD 0.382 0.407 0.454 0.506 0.564 0.631 0.660 

gpm 266 283 315 351 392 438 458 

Max. Month Demand (MMD)2  

MGD 0.567 0.604 0.673 0.750 0.837 0.936 0.979 

gpm 394 420 467 521 581 650 680 

Max. Day Demand (MDD)3  

MGD 0.793 0.845 0.940 1.05 1.17 1.31 1.37 

gpm 550 586 653 728 812 908 950 

Peak Hour Demand(PHD)4 

MGD 1.91 2.04 2.27 2.53 2.82 3.16 3.30 

gpm 1328 1415 1575 1756 1960 2191 2291 
1 2012 based on measured ADD. Projection based on 2012 ADD plus 100 gpcd x population growth. 
2  ADD x 1.48 PF 
3  ADD x 2.07 PF 
4 based on 5 x Average Day Consumption. 

5.4 SCHEDULE TO FULLY EXERCISE PERMITS 
The City of Jefferson relies entirely on surface water from the Santiam River to supply its 
municipal water system. The City has a certificated right of 539 gpm and a right for an additional 
848 gpm that is currently in the permit stage to divert water from the river. These two rights total 
1,131 gpm. This rate exceeds the capacity of Jefferson’s existing WTP (555 gpm).  
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Based on information presented in the water master plan, the City’s projected demands are 
expected to exceed the production capacity of the existing water treatment plant by 2015.  
Therefore, the master plan recommends expanding the treatment capacity of the plant to 2 MGD 
in the coming years.  Once the new plant is completed, the City will submit a claim of beneficial 
use and perfect the remaining Santiam River Water Rights.  Therefore, the City intends to fully 
exercise the remaining Santiam River water right by no later than 2020.   Once the Santiam River 
water right is certificated, the City will no long have any rights in the permit stage (see Table 
2-11).   

5.5 PROJECTED NEED VERSUS AVAILABLE SOURCES 
In addition to the Santiam River surface water right, the City also holds groundwater registrations 
and certificates for five wells.  These well are currently classified as emergency backup sources 
due to various problems with each well (see section 2.5.2).  As described in the City’s Water 
Master Plan, the long-range plan is to redevelop the wells and resume use of well water.  Based 
on projected growth rates and current water consumption rates, the City’s total water rights 
holdings should be adequate until the year 2070 (Figure 5-1). 

Figure 5-1| Adequacy of Existing Water Sources 
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5.6 ANALYSIS OF ALTERNATIVE SOURCES 
OAR 690-086-0170(5) requires an analysis of alternative sources of water if any expansion or 
initial diversion of water allocated under existing permits is necessary to meet future water 
demands.  As described above, the City intends to expand diversion under the Santiam River 
Water Right Permit (S-47330) to meet future system demands. The following subsections analyze 
the extent to which the projected water needs can be met through other alternatives.   

5.6.1 Conservation Measures 

In recent years, the City’s water production rates have declined (see section 2.3.2).  The cause for 
the decline is not known.  According the Portland State Population Research Center, the 
population in Jefferson has steadily increased during this time.  The City has been raising water 
rates during the last several years in anticipation of the need to construct a new water treatment 
plant.  This rate increase is the most likely cause of the decreases in demand.  A comparison of 
water production and population shows a steady decline in the average per capita water 
production rates (Table 5-4).    

Table 5-4 | Average Per Capita Water Production Rates  

Year 
Average Annual Water Production 

(gal/person/day) 
2008 131 

2009 131 

2010 123 

2011 99 

2012 95 

In 2012, the average annual, per-capita, water production rate for Jefferson was 95 gallons per 
person per day.  Actual per-capita usage in Jefferson is lower than this because this value includes 
system leakage. Jefferson’s 2012 average annual, per-capita, water production rate is presented in 
Figure 5-2 together with similar statistics from other nearby municipalities as well as state wide 
use for Oregon (USGS, 2005). 

Figure 5-2| Average Day Demand Regional Municipalities 
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As shown in Figure 5-2, the average annual water production rate for Jefferson is significantly 
less than the statewide average. This suggests that that the water conservation measures in 
Jefferson are already much better than in the remainder of the State.  Additional water 
conservation efforts may reduce this number further.  However, it is likely that Jefferson is 
reaching the theoretical maximum amount of conservation that can be practically achieved.  As 
described in Chapter 3, the City will continue to implement conservation measures.  These 
measures may delay the need to expand use under the City’s current Santiam River water rights 
permit, but it will not eliminate the need altogether.  Therefore increased water use under permit 
S-47330 will be required. 

5.6.2 Interconnections 

Albany and Millersburg are the two systems closest to the City that might be feasible options for 
establishing a regional water supply system.   However, no discussions have occurred to date with 
these municipalities.  The pipeline infrastructure needed to convey water from these 
municipalities to Jefferson does not exist. As such, it would have to be constructed.  In addition to 
the pipeline costs, the water production and treatment facilities within these other Cities would 
also need to upgraded.  The costs for the pipeline alone will exceed the costs for Jefferson’s 
proposed water treatment plant expansion project. As such, a regional water supply system is not 
cost effective when compared to the expansion of Jefferson’s existing water plant.     

5.6.3 Cost Effectiveness 

OAR 690-086-170(c) requires an assessment of whether the projected water needs can be 
satisfied through other conservation measures that would provide water at a cost that is equal or 
less than the cost of other identified sources.  

As described above, Jefferson’s existing, per-capita, water consumption rates are relatively low.  
As such, it is unlikely that conservation can meet the City’s needs.  Opportunities for a cost 
effective interconnection with a nearby system do not exist due to the lack of infrastructure 
needed to convey water from one of the nearby Cities to Jefferson. As such, expanding water 
usage under permit S-47330 is the most cost effective alternative for helping the City meet its 
future water demands. 

5.7 PROJECTED MAXIMUM RATE AND MONTHLY VOLUME 
OAR 690-086-170(6) requires a quantification of the maximum rate of withdrawal and maximum 
monthly use if any expansion or initial diversion of water allocated under an existing permit is 
necessary to meet demands in the 20-year planning horizon.  Within the next 20 years, the City is 
planning to need the remaining 1.89 CFS under permit S-47330.  The maximum instantaneous 
rate of withdrawal from the Santiam River (certificate 87497 and permit S-47330) will be 2.0 
MGD or 3.09 CFS.  The maximum monthly volume of water consumed from the Santiam River 
(certificate 87497 and permit S-47330) is anticipated to be approximately 29.4 million gallons in 
2037.  
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5.8 MITIGATION ACTIONS UNDER STATE AND FEDERAL LAW        
Under OAR 690-089-0170(7), for expanded or initial diversion of water under an existing permit, 
the water supplier is to describe mitigation actions it is taking to comply with legal requirements 
of the Endangered Species Act, Clean Water Act, and other applicable state or federal 
environmental regulations.  The City is currently not required to take any mitigation actions under 
state or federal law related to Permit S-47330.  A permit extension was granted in 2011 for permit 
S-47330.   The permit extension included a condition to maintain persistence of listed fish 
species.  Any time the flow in the Santiam River drops below the values identified in the permit 
extension, the City must curtail water usage based on an equation that is also presented in the 
permit extension. The City has reviewed these requirements and intends to comply. 

5.9 NEW WATER RIGHTS 
Under OAR 690-086-0170(8), if a municipal water supplier finds it necessary to acquire new 
water rights within the next 20 years in order to meet its projected demand, an analysis of 
alternative sources of the additional water is required. 

The City currently does not plan to acquire new water rights within the next 20 years. 

 



 

 

 CITY OF JEFFERSON 
 Water Management & Conservation Plan 
 Jefferson, Oregon 

 

 

 

 
  

 REFERENCES 
 

 

 



 
 
 

Westech Engineering, Inc.   
 
 

i

REFERENCES 
USGS (United States Geological Survey). Estimated Use of Water in the United States in 2005. 

Water System Master Plan. City of Jefferson, Oregon Prepared by Westech Engineering., Inc.  (in 
progress) 

Oregon Health Authority, Drinking Water Program. Drinking Water Data Online. 
http://170.104.63.9/ 

PSU (Portland State University), Population Research Center. Annual Population Estimates. 



 
 
 

 

CITY OF JEFFERSON 
 Water Management & Conservation Plan 
 Jefferson, Oregon 

 

 

 

 
 APPENDIX A 

 OAR 690-086 
 

































 
 
 

 

CITY OF JEFFERSON 
 Water Management & Conservation Plan 
 Jefferson, Oregon 

 

 

 

 
 APPENDIX B 

OREGON WATER RESOURCES DEPARTMENT  
APPROVAL LETTER 

 

 












	Cover
	Table of Contents
	Chapter 1 Introduction
	Chapter 2 Water Supplier Description
	Chapter 3 Water Conservation Element
	Chapter 4 Water Curtailment Element
	Chapter 5 Water Supplier Element
	Appendix A OAR 690-086
	Appendix B OWRD Approval Letter



