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EXECUTIVE SUMMARY 

The City of Gervais Water Master Plan evaluates the City’s water system, identifies current and future needs for 
water supply, storage and distribution, presents a capital improvement program, assesses water rates, and reviews 
funding opportunities. It meets state and funding agency requirements and provides a basis for financial planning 
of recommended improvements. 

EXISTING FACILITIES 
The Gervais water system has been in operation since 1920. The existing water system, most of which was 
constructed in 1990, consists of two wells and well pumps, one treatment facility, two storage reservoirs, and the 
water distribution system. The City’s water distribution system is shown in Figure ES-1. Figure ES-2 shows the 
layout of the City’s water plant site, which features storage tanks, one of the City’s wells, the water treatment 
facility, and distribution system booster pumps. 

Water Sources 

Water Rights 
The City was issued a water right of 1.11 cubic feet per second (cfs) for its Elm Avenue Well in 1956, which is no 
longer in use. The City has a Claim of Beneficial Use permit for a total of 680 gallons per minute (gpm) from 
Well No. 1 and Well No. 2. 

Although the City’s Claim of Beneficial Use Permit is valid evidence of the right of the City to use the water, the 
Oregon Water Resources Department does not recommend operating a municipal system with a beneficial use 
permit. A municipality can obtain water rights from a beneficial use permit if it can show full usage of the permit, 
but the City of Gervais has not currently met this criterion. The Oregon Water Resources Department 
recommends that the City file and pursue a request for changes in points of appropriation for the Elm Avenue 
Well certificate to Wells No .1 and No 2. With the 1.11 cubic feet per second water right, the City should have 
sufficient water for current and future needs within the study period. 

Supply Wells 
The City currently operates two supply wells, Well No. 1 and Well No. 2, which were drilled in 1989. Well No. 1 
is located at the treatment plant and Well No. 2 at the south end of Juniper Avenue. Both wells have a 10-inch-
diameter well casing and a full well depth of approximately 270 feet. The well pumps are each capable of 
delivering approximately 340 gpm to the treatment system. The water contains iron and manganese in excess of 
Oregon Health Authority and U.S. Environmental Protection Agency limits, and consequently is treated for iron 
and manganese at the treatment plant. According to the Oregon Health Authority, Well No. 1 and Well No. 2 are 
not considered highly sensitive sources and have no history of contamination, although a 2017 report identified 
potential contaminant sources. 
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Figure ES-1. City of Gervais Water System Overview 
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Figure ES-2. City of Gervais Water Plant Site 

Water Treatment 
In 1990, the City built a water treatment facility including a greensand filter system that has been successful in 
reducing iron and manganese levels to maintain compliance. The current treatment facility is in a steel-framed 
metal building and consists of the following: 

• Potassium permanganate injection system for flocculation of contaminants prior to filtering 
• Four 170-gpm iron and manganese greensand pressure filters, for a total capacity of 680 gpm. 
• A liquid sodium hypochlorite disinfection system. 
• A generator with automatic transfer switch that powers the plant in the event of a power outage. 

Water Storage 
The City of Gervais has two water storage reservoirs, both located at the water plant. The reservoirs provide 
approximately three days of storage at current average-day demand. Data on the reservoirs is presented in 
Table ES-1. The storage tank locations are shown on Figure ES-2. 
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Table ES-1. Water System Reservoirs 
 Year Built Type Operational Capacity Nominal Capacity 
Reservoir No. 1 1991; Recoated 2017 Welded Steel 290,000 gallons 340,000 gallons 
Reservoir No. 2 2014 Bolted-Up Steel 290,000 gallons 340,000 gallons 
 

Piping improvements made with Reservoir No. 2’s construction allow either reservoir to be taken offline for 
maintenance. With recent work on Reservoir No. 1 and the 5-year age of Reservoir No. 2, both reservoirs are 
considered to be in good condition. Seismic upgrades were not included with a 2017 project to recoat Reservoir 
No. 1, due to budget constraints. Reservoir No. 2 was built in accordance with current seismic code. 

System Pressure and Pumping Operation 
The water plant has three pumps that, in conjunction with a hydropneumatic tank, maintain pressure in the 
distribution system. These pumps take potable water from the storage reservoir and pump it directly to the 
distribution system as needed to meet demand. The booster pumps are designed to maintain a minimum system 
pressure of 55 pounds per square inch (psi). The smallest pump is the primary pump, and it operates most of each 
day. The other two pumps—a 15-hp medium-demand pump and a 50-hp high-demand pump—are activated as 
needed to meet demand. The high-demand pump typically operates only when fire hydrants are opened. 

Distribution System 
The pipes that make up the distribution system for the City of Gervais vary in age and material. Approximately 
two-thirds of the older cast-iron pipe system was replaced in 1990 with PVC pipe. The size of some of the older 
pipes suggests they were built only to provide average-demand flow, with no provision for fire flow. 

The system now includes approximately 54,000 feet of distribution pipe ranging in diameter from 1 to 14 inches. 
About 80 percent of the pipe is PVC constructed since 1990. The remainder of the system is older, mostly cast 
iron and steel pipe. A few areas of the distribution system are unlooped, which means that there are dead end 
lines. Isolation valves at various points in the system allow for repairs. 

The City has 3/4-inch water meters for all users, except for the high school, middle school and Fiber Fab building. 
The meters were upgraded in the early 2000s to allow remote reading. According to City officials, the reading 
systems on many of these meters are failing and need replacement. 

SUMMARY OF EXISTING SYSTEM DEFICIENCIES 
Since 2010, the City has made significant investment in its water facilities, including treatment capacity and 
control improvements, storage capacity improvements, and emergency preparedness improvements. 
Consequently, system deficiencies are limited. They include the following: 

• Fire flows—Fire flows are below desired levels in several areas of the city. This is a result of the 
distribution system pipe layout and sizing, as well as the limits of the high-demand pump. 

• Distribution System—18 to 20 percent of the distribution system is cast iron, transite, or steel pipe that is 
at least 40 years old, with a portion probably much older. This older pipe presents increased risk of main 
breaks and should eventually be replaced. 

• Fire Hydrant Spacing—Additional fire hydrants are needed to provide the 500-foot maximum spacing 
required by the Woodburn Fire District Fire Chief. 
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SEISMIC EVALUATION 
Gervais is located in seismic Zone VII (moderate) for potential damage from a magnitude 9 Cascadia earthquake. 
As such, Oregon Health Authority requires earthquake risks to be evaluated, critical infrastructure to be identified 
and a mitigation plan to be developed if necessary. Based on a 2013 seismic hazard study prepared for the 
Reservoir No. 2 design, the water system components presented in Table ES-2 are susceptible to damage in a 
severe earthquake. 

Table ES-2. Water System Seismic Vulnerabilities 
System Component Deficiency 
Cast Iron and Steel Pipes Brittle pipe, possible rigid joints 
Reservoir No. 1 Foundation, tank and connections do not meet seismic code 
Pipeline Connections to Facilities Insufficient flexibility 
 

The following measures are recommended to provide resiliency to critical water infrastructure: 

• Install flexible pipe connections at well heads, Reservoir No. 2 and the treatment facility 
• Install five new distribution pipe valves improving the ability to isolate cast iron pipes (see Figure ES-3) 
• Perform structural review of treatment facility building 

FUTURE POPULATION AND WATER DEMAND 
As Gervais continues to grow in the future, demand for water will increase, necessitating future capacity 
increases. Projected population growth and the associated increase in water demand are shown in Table ES-3. 

Table ES-3. Projected Water Demand 
  Water Demand 
Year Population Average Peak Day Peak Hour 
2018 2,588 207,040 gpd (144 gpm) 455,000 gpd (316 gpm) 725,000 gpd (503 gpm) 
2025 2,996 239,680 gpd (166 gpm) 527,000 gpd (366 gpm) 839,000 gpd (583 gpm) 
2030 3,175 254,000 gpd (176 gpm) 559,000 gpd (388 gpm) 889,000 gpd (617 gpm) 
2035 3,346 267,680 gpd (186 gpm) 589,000 gpd (409 gpm) 937,000 gpd (651 gpm) 
2040 3,494 279,520 gpd (194 gpm) 615,000 gpd (427 gpm) 978,000 gpd (679 gpm) 
Source: Population Research Center of Portland State University 

SYSTEM IMPROVEMENT RECOMMENDATIONS 
Improvements recommended in the Water Master Plan will provide for compliance with regulations, upgrade of 
the system, and provisions for future growth. The recommendations are shown on Figure ES-3 and Figure ES-4. 
Table ES-4 shows the prioritization of the recommended water system improvements. 

Table ES-5, showing estimated costs and project priorities for the recommended improvements, is the capital 
improvement plan for the Gervais water system. Timing for long-term projects has been omitted as City financing 
for these projects within the planning period is not feasible. 

The capital costs for the recommended improvements include construction, contingencies, engineering, legal and 
administrative costs. 
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Figure ES-3. Recommended Distribution System Improvements 
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Figure ES-4. Recommended Improvements at the Water Plant Site 
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Table ES-4. Improvement Recommendation Prioritization 
Category Recommended Improvements 
Short Term Improvements—Projects needed to meet minimum standards or codes or to resolve an existing problem. 
Improvements 
to Increase 
Fire Protection 

• Install five new fire hydrants to reduce the distance between any two fire hydrants in the City to 500 feet, meeting fire 
code requirements. 

• Replace the existing high-demand pump at the water plant with a higher capacity pump. Preliminary sizing calls for a 
75-hp pump capable of pumping 1,500 gpm at 150 feet of total dynamic head. 

• Complete the 8-inch diameter pipe looped connection to Winfield Ranch 
Seismic 
Resiliency 
Improvements 

• Provide flexible connections for Reservoir No. 2 8-inch fill pipe, 14-inch discharge pipe and 6-inch drainpipe, placed 
at the perimeter of the tank to absorb movement and differential settlement in the event of an earthquake. 

• Provide five new distribution system valves to better allow vulnerable older pipe segments to be closed off after a 
seismic event. 

Other 
Improvements 

• Replace water meters with upgraded reading equipment. 
• Hire a certified water right examiner to obtain water rights transfer for Well No. 1 and Well No. 2, including a final 

proof of survey of the completed use of beneficial use permit G-12015 and performing a well test. 
• Replace pump for Well No. 1 
• Replace 15-hp medium-demand pump with 25-hp pump and variable-frequency drive  

Intermediate Term Improvements—Projects that meet overall goals and objectives but are of secondary priority. For pipelines, these 
projects increase system looping and fire flows and are a step in addressing replacement of older cast iron and steel pipe. 
Pipe 
Improvements 

• Replace 4- and 6-inch steel and cast-iron pipes in Douglas Avenue between 1st Street and 5th Street with 10-inch 
PVC pipe. 

• Replace the 6-inch cast iron pipe in Ivy Avenue between 4th Street and 6th Street with an 8-inch PVC pipe. 
• Install an 8-inch PVC pipe in Grove Avenue between 4th Street and 7th Street. 

Long-Term Improvements—Projects needed later to meet long-term capacity needs, aging infrastructure and seismic resiliency. 
Storage 
Improvements 

• Reservoir No. 1 with a 500,000-gallon welded steel reservoir designed for an increased maximum water level that 
can be used in the future (beyond the planning period) when Reservoir No. 2 needs replacing. 

• Install a 6-inch PVC pipe in Juniper Avenue between 5th Street and 7th Street. 
• Recoat Reservoir No. 2 
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Table ES-5. Capital Improvement Plan 
CIP Project Cost 
Short-Term Projects 

 

New Fire Hydrants $70,000  
Medium-Demand and High-Demand Pump Upgrades $210,000  
Connection to Winfield Ranch $90,000  
Reservoir No. 2 Flexible Connections $170,000 
New Distribution System Valves $70,000 
Water Rights Transfer $10,000  
Water Meter Repairs $150,000  
Replace Pump for Well No. 1 $17,000 

Short Term Subtotal $770,000 
Intermediate Term (10-20 Year) Projects  
8-inch Grove Avenue Pipeline $360,000  
10-inch Douglas Avenue Pipeline $500,000  
8-inch Ivy Avenue Pipeline $350,000  

Intermediate Term Subtotal $1,210,000 
Long Term Projects   
Replace Reservoir No. 1 $1,390,000  
6-inch Juniper Ave Pipeline $190,000  
Recoat Reservoir No. 2 $220,000 
Cast-Iron Pipe Replacement Program $440,000 

Long Term Subtotal $2,240,000 
Total  $4,220,000 

FINANCIAL PLAN 

System Development Charges 
System development charges (SDCs) are fees that local governments collect from property developers to offset 
the cost of public improvements associated with new development. SDCs are one-time fees collected at the time 
of building permit issuance. The fees collected may only be used for capital improvements for municipal services. 
Gervais’ current water SDC charge is $2,313 per single-family residence (1 EDU), last updated in 2006. 

Proposed improvements were evaluated for improvement SDC eligibility. Those having all or some of the cost 
attributable to future growth are noted in Table ES-6. The appropriate SDC rate for these improvements is 
determined by allocating the growth-related portion of the cost among the anticipated number of future 
connections to be served. The results show the SDC being increased to $3,628. 

Water Use Rates 
Water user rates are monthly fees assessed to all users connected to the water system. The City currently has 
637 residential users, 11 commercial and industrial connections, and 5 school connection for a total of 653 users. 
The City’s current base user rate is $31.36 per EDU per month. 

As current rates will not meet CIP costs, a rate increase at the beginning of the 2019/2020 fiscal year is 
recommended. Based on estimates of annual expenses, existing and new debt service, and revenue through the 
planning period, a base rate increase to $35.50 per month is recommended. The resulting rate schedule for 2020 is 
shown in Table ES-7. An annual increase of 2.75% each year through the planning period is recommended. 
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Table ES-6. Costs Attributable to Growth 

Project Cost 
Portion for Future 

Growth 
Cost for Future 

Growth 
New Fire Hydrants $70,000  0.0% $0  
Medium-Demand and High-Demand Pump Upgrades $210,000  25.9% $54,453  
Connection to Winfield Ranch $90,000  25.9% $23,337  
Reservoir No. 2 Flexible Connections $170,000  25.9% $44,081  
New Distribution System Valves $70,000  25.9% $18,151  
Water Rights Transfer $10,000  25.9% $2,593  
Water Meter Repairs $150,000  0.0% $0  
Grove Avenue Pipe $360,000  25.9% $93,349  
Replace Well No. 1 Pump $17,000 0 0 
Douglas Avenue Pipe $500,000  25.9% $129,651  
Ivy Avenue Pipe $350,000  25.9% $90,756  
Replace Reservoir No. 1 $1,390,000  25.9% $360,429  
Juniper Ave Pipeline $190,000  25.9% $49,267  
Recoat Reservoir No. 2 $220,000 0% $0 
Current SDC Budget Balancea   ($38,359) 
Total SDC Eligible Costs   $866,068 
Cost per Future EDU   $3,746 
a. The current balance shown represents SDC funds previously collected that have yet to be spent. 

 

Table ES-7. 2020 Proposed Water Rate Schedule 

Service Class Base Rate Cubic Feet Base Rate/ Month  
Cost per Additional 100 

Cubic Feet 
Residential and Special Residential 700 $ 35.50 $1.97 
Commercial-Business 700 $59.17 $2.96 
Industrial 700 $59.17 $2.96 
Sacred Heart School 2800 $98.62 $2.96 
Gervais Elementary School 5600 $197.26 $2.96 
Gervais Elem School Cafeteria and Gym 3150 $147.94 $2.96 
Gervais High School 5600 $197.26 $2.96 
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1. INTRODUCTION 

1.1 PURPOSE AND SCOPE 
The City of Gervais Water Master Plan evaluates the City’s water system, identifies current and future needs for 
water supply, storage and distribution, presents a capital improvement program, assesses water rates, and reviews 
funding opportunities. It meets state and funding agency requirements and provides a firm basis for the design of 
necessary improvements. Preparation of the Water Master Plan included the following elements: 

• Review of data provided by the City, including mapping and operational data, related to the following: 

 Population and zoning 
 Existing and projected future system demand 
 Existing supply facilities, including water rights and well capacity 
 Existing treatment facilities and water quality data (including an evaluation of the treatment facility 

against regulatory/water quality requirements and system demand) 
 Existing distribution system 

• Mapping of the distribution system in AutoCAD 
• Hydraulic modeling of the piping network and storage facilities, including existing and proposed 

scenarios (the model used was Innovyze InfoWater) 
• Assessment of the system’s vulnerability to a magnitude 9 seismic event, identifying deficiencies and 

critical infrastructure necessary to maintain limited operation in such an event 
• Evaluation of distribution, treatment and storage improvement alternatives (including the most suitable 

location for any proposed new storage reservoirs) based on system hydraulics, cost, site availability, and 
geotechnical considerations 

• Development of a capital improvement program and budget 
• A water rate evaluation and proposed implementation schedule 
• A summary of funding alternatives. 

1.2 PLANNING BACKGROUND 
Existing documentation related to water planning efforts in the City of Gervais includes the following: 

• City of Gervais General Plan. December 2015. 
• City of Gervais Water Master Plan. Tetra Tech/KCM, Inc. May 2002. 
• City of Gervais Wastewater Facilities Plan Update. Tetra Tech, Inc. May 2019. 
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1.3 STUDY AREA CHARACTERIZATION 

1.3.1  Study Area Boundaries 
Gervais is located In Marion County, about 2 miles south of the City of Woodburn and 16 miles north of the City 
of Salem along Highway 99E, as shown in Figure 1-1. Its urban growth boundary (UGB), which extends slightly 
beyond the city limits, encompasses an area of 332 acres. The City’s water system currently serves areas within 
the city limits. Its service area for the 20-year planning period is defined as the area within the UGB. 

The City last expanded its UGB in 2005. A buildable lands inventory and land needs analysis, completed in 2015 
with the City’s most recent update of its General Plan, found a need to expand the UGB. Since then, the 
population projections that the analysis were based on were significantly lowered. A new analysis using the 
revised population projections is necessary to justify any UGB expansion. The Mid-Willamette Council of 
Governments anticipates that a new study will show there is sufficient undeveloped land within the current UGB, 
so this Water Master Plan uses that boundary in assessing future water system needs. 

1.3.2 Physical Environment 

Climate 
The Gervais area has a modified marine climate. Rainfall events typical of the study area are characterized by 
large, intermittent frontal storms that move in from the Pacific Ocean. High intensity, short duration events are 
uncommon. The average annual precipitation is 40 inches, approximately 95 percent of which falls from 
November through June. 

Floodplains 
According to a Federal Emergency Management Agency Flood Insurance Study (revised January 19, 2000) the 
City of Gervais is considered non-flood prone. 

Topography and Soils 
The City is in the central Willamette Valley, primarily surrounded by agricultural land, with elevations from 
175 to 185 feet above sea level. The terrain within the UGB is characterized by flat slopes with poorly defined 
drainage patterns. There are five soil series in the area: Amity, Concord, Woodburn, Willamette and Dayton. Most 
of the developed City is situated on Amity and Concord soils. These soils are characterized by a high water table, 
moderate or slow permeability, and low shear strength for building foundations. The relatively impervious and 
level terrain promotes slow runoff and ponding during storm events. 

1.3.3 Zoning and Land Use 
The City of Gervais General Plan designates areas for residential, multi-family, commercial, industrial and public 
land uses. The General Plan, originally adopted in 1977, was most recently amended in 2015 and describes a 
planning period through 2034. The zoning map that was published in that report is shown in Figure 1-2. The 
current acreage for each zone is summarized in Table 1-1. Significant property owned by the Gervais School 
District is shown as residential on the zoning map, although these areas are shown as public land on the City 
Comprehensive Plan Map. The public land designation was used for these areas for this Water Master Plan. 
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Table 1-1. Developable UGB Land Use Zoning  
Land Use Vacant (Acres) Developed (Acres) Total 
Residential District (R1/R2) 17.01 121.08 138.09 
Light Industrial (IL) 8.67 4.5 13.17 
Commercial General District (CG) 0.23 2.14 2.37 
Commercial Retail District (CR) 3.53 0.45 3.98 
Commercial/Light Industrial District (CR/IL) 0.0 0.50 0.50 
Total   158.11 

Source: City of Gervais General Plan, 2015 
Note: Table does not include public land or schools 

1.3.4 Population 

Historical Population 
Since a local lumber mill closed in the 1950s, Gervais has been a bedroom community with most working 
residents commuting to Salem, Portland or Woodburn. Population change has been minimal, affected primarily by 
factors outside the community. The largest increase in population took place between 1990 and 2000 due to the 
development of two residential subdivisions—Winfield Ranch and French Prairie Meadows. Additional growth 
occurred with an additional subdivision in 2007 and through localized infill development. Table 1-2 shows the 
City’s historical population from 1970 through 2018 and the corresponding average annual growth rates. 

Table 1-2. Historical Gervais Population Growth 
 1970 1980 1990 2000 2010 2018 
Population 746 799 992 2,009 2,464 2,570 
Average Annual Growth Rate over Preceding 10 Years  0.8% 2.12% 7.31% 2.06% 0.6% 
Source: U.S. Census Data and Portland State University Center for Population Research 

Population Projections 
The Portland State University Center for Population Research was consulted for population growth projections 
over the planning period (through 2040). The PSU projections were recently updated and are now lower than the 
projections used for the City’s amended 2015 General Plan. Table 1-3 shows the projected population and 
corresponding annual growth rates for the planning period using the updated projections. 

Table 1-3. Projected Population Growth 
 2018 2020 2025 2030 2035 2040 
Population 2,570 2,781 2,996 3,175 3,346 3,494 
Average Annual Growth Rate   4.1% 1.9% 1.5% 1.3% 1.1% 
Source: Population Research Center of Portland State University 

 

A 60-unit subdivision is currently in the planning stages, with possible start of construction in 2019. Beyond that, 
any significant increase in population would likely require an expansion in the UGB. 
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1.3.5 Socioeconomic Environment 
Gervais has a limited economy, with a small downtown area and several small industrial businesses. The City 
serves primarily as a bedroom community to larger cities such as Woodburn and Salem. Much of the employment 
for Gervais residents is in the agricultural production industry. 

A DATAUSA profile for the City describes a median annual household income of $51,841, which is greater than 
the median annual household income for Marion County but less than the median annual household income for 
nearby cities of Woodburn and Silverton. The poverty rate for Gervais is at 14.4 percent. The median property 
value is $136,300 and homeownership is at 82 percent. 

 

.
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2. EXISTING WATER SYSTEM 

The Gervais water system has been in operation since 1920. The existing water system consists of two wells and 
well pumps, one treatment facility, two storage reservoirs, and the water distribution system. The City’s water 
distribution system is shown in Figure 2-1. Figure 2-2 shows the layout of the City’s water plant site, which 
features storage tanks, one of the City’s wells, the water treatment facility, and distribution system booster pumps. 
A schematic of the overall system is shown in Figure 2-3. The following sections describe the components of the 
water system. Each component is analyzed in greater detail in subsequent chapters. 

2.1 WATER SOURCES 

2.1.1 Water Rights/Beneficial Use Permits 
The City was issued a water right of 1.11 cubic feet per second (cfs) (498 gallons per minute (gpm)) for its Elm 
Avenue Well, which is no longer in use, by Certified Water Right No. 28241 (Certificate) with a date of priority 
granted August 2, 1956. The City has a Claim of Beneficial Use permit G-12015 for a total of 680 gpm from 
Well No. 1 and Well No. 2. 

2.1.2 Supply Wells 
According to Oregon Water Resource Department records, Well No. 1 and Well No. 2 were drilled in 1989. The 
Elm Avenue Well has not been used since these wells were put online. The wells are drilled in a geologic region 
classified as the French Prairie Area, North Willamette Valley, Oregon. The Gervais area is underlain for the top 
50 feet by Willamette soils referred to as the Troutdale formation. The Troutdale formation consists of layers of 
clays, silts, sands, gravels and boulders in alternating layers. The Troutdale formation yields moderate to large 
quantities of groundwater. The water contains iron and manganese in excess of Oregon Health Authority and U.S. 
Environmental Protection Agency limits. In 1990 the City built a water treatment facility with an iron and 
manganese treatment system that has reduced these constituents to acceptable levels. 

The Oregon Health Authority’s 2002 Well No. 1 & No. 2 Source Water Assessment Report indicates that Well 
No. 1 and Well No. 2 are not considered highly sensitive sources and have no history of contamination. A 2017 
update to that report indicates that there are potential contamination risks, particularly for Well No. 1. The update 
includes recommended management strategies to reduce these risks. The Elm Avenue Well is considered to have 
a high risk of contamination. The 2002 report and the 2017 update are included in Appendix A. Well logs are 
included in Appendix B. Oregon Health Authority records for water quality are included in Appendix C. 

Well No. 1 
Well No. 1 was constructed at the City’s water plant in 1990. It is a 10-inch-diameter well with casing of the full 
well depth of 265 feet. There is a screen from 220 feet to 265 feet. Well No. 1 includes a small building and 20-hp 
pump capable of delivering 340 gpm at a total dynamic head (TDH) of 170 feet. It produces about one-half of the 
City’s water. A variable frequency drive was installed in 2015. Well No. 1 has shown no signs of capacity 
reduction over the years or other production problems. 
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Well No. 2 
Well No. 2 was constructed in 1990 east of Juniper Avenue and First Street. It is a 10-inch-diameter well with 
casing of the full well depth of 279 feet. There is also a screen from 222 feet to 279 feet. Well No. 2 includes a 
small building and 25-hp pump capable of delivering 340 gpm at 210 feet TDH. The well pump was replaced and 
a variable frequency drive installed in 2015. 

This well produces about one-half of the City’s water. Raw water is conveyed to the treatment facility by an 8-
inch PVC pipe about 1,400 feet long. Well No. 2 has shown no signs of capacity reduction over the years or other 
production problems. 

Elm Avenue Well (not in use) 
According to City records, the Elm Avenue Well was drilled in 1920 and is 142 feet deep with a 12-inch casing to 
the bottom. The last 12 feet of the casing is reported to be perforated and the well sealed with puddled clay. The 
Elm Avenue Well is also reported to have a turbine pump rated at 400 gpm with a 40-hp motor that has not been 
operated in over 30 years. In the 1988 City of Gervais Water Master Plan, it was recommended that use of the 
Elm Avenue Well be discontinued due to a history of bacterial contamination. Once Well No. 1 and Well No. 2 
became operational in 1991, use of the Elm Avenue Well was discontinued. Piping from the Elm Avenue Well 
may be intact but has not been used for many years. 

Well Head Equipment 
Well No. 1 and Well No. 2 are each housed in a 12-foot by 8-foot building along with a well pump, shut-off 
valves, sampling tap and pressure gauge as shown in Figure 2-4. Figure 2-3 includes a schematic of the well 
piping and controls. The two wells pump water directly to the treatment facility, where it is filtered, chlorinated 
and stored in the reservoirs. 

2.1.3 Surface Water Sources 
According to State of Oregon Water Resource Department records, the City does not currently have rights to 
surface water. 

2.2 WATER TREATMENT 
Because the City was exceeding coliform levels in the 1980s, constant chlorination was recommended by the 
Oregon Health Authority in 1986 and incorporated in the water treatment facility construction completed in 1991. 
In the 1980s, the City also experienced iron and manganese concentrations in excess of state and U.S. 
Environmental Protection Agency maximum contaminant levels. The 1991 water treatment facility included 
construction of a greensand filter system that has been successful in reducing iron and manganese levels to 
maintain compliance. In September 2001, the City switched from chlorine gas injection at the water treatment 
facility to a liquid sodium hypochlorite system at the wells. The treatment facility was upgraded in 2012, adding 
two new greensand filters and essentially doubling the capacity of the plant. 

The current water treatment facility at the City’s water plant consists of a steel-framed metal building, four 
170-gpm iron and manganese greensand pressure filters (see Figure 2-5), a potassium permanganate dosing 
system for flocculation, and a hypochlorite disinfection system. Backwash water is conveyed to a dewatering 
sump north of the building for dewatering. Oregon Health Authority representatives have indicated that the City 
would likely be required to meet greater disinfection requirements than chlorination if the Elm Avenue Well were 
used, due to its history of contamination. The treatment facility building also houses a hydropneumatic tank and 
booster pumps used to maintain distributions system pressure, along with an emergency generator for the largest 
pump. 
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Figure 2-1.
CITY OF GERVAIS WATER SYSTEM 
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Figure 2-4. Well Equipment 

 
Figure 2-5. Two of the Four Greensand Filters 
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2.3 WATER STORAGE 
The City of Gervais has two water storage reservoirs, both located at the water plant (see Figure 2-6 and 
Figure 2-7). Data on the reservoirs is presented in Table 2-1. Seismic upgrades were not included with the 2017 
project to recoat Reservoir No. 1, due to budget constraints. Reservoir No. 2 was built in accordance with current 
seismic code. The storage tank locations are shown on Figure 2-2. 

  

Figure 2-6. Reservoir No. 1 Figure 2-7. Reservoir No. 2 

 

Table 2-1. Water System Reservoirs 
 Year Built Type Operational Capacity Nominal Capacity 
Reservoir No. 1 1991; Recoated 2017 Welded Steel 290,000 gallons 340,000 gallons 
Reservoir No. 2 2014 Bolted-Up Steel 290,000 gallons 340,000 gallons 
 

Both reservoirs operate at the same hydraulic level. High water levels in both are at an elevation of about 195 feet. 
Both reservoirs have an 8-inch-diameter inlet, and a 14-inch-diameter outlet. Reservoir No. 1 has a 10-inch-
diameter overflow that discharges to an existing storm drain that runs along Douglas Avenue. Reservoir No. 2 has 
an 8-inch diameter overflow that discharges to the storm drain in Elm Avenue northwest of the water plant. With 
the recent work on Reservoir No. 1 and the 5-year age of Reservoir No. 2, both reservoirs are considered to be in 
good condition. The top hatch to both reservoirs is locked and the site is fenced. 

Piping improvements made with the Reservoir No. 2 construction allows either reservoir to be taken offline for 
maintenance purposes. 

2.4 WATER PLANT SITE 
The City’s water plant on Douglas Avenue includes the treatment facility, Well No. 1, and Reservoirs No. 1 and 
No. 2. It was constructed in 1990 and expanded in 2010 with the construction of Reservoir No. 2. The site also 
includes a shop, maintenance garage and backwash sump. Figure 2-2 shows the current plant site. 

2.5 DISTRIBUTION SYSTEM 

2.5.1 Pipes, Valves and Meters 
The pipes that make up the distribution system for the City of Gervais vary in age and material. City officials 
provided information indicating when and where the water distribution system was first installed. Approximately 
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two-thirds of the older cast-iron pipe system was replaced in 1990 with PVC (AWWA C-900). The size of some 
of the older pipes suggests they were built only to provide average-demand flow, with no provision for fire flow. 

The system now includes approximately 54,000 feet of distribution pipe ranging in diameter from 1 to 14 inches. 
According to as-built drawings, about 80 of the pipe is PVC constructed since 1990. The remainder of the system 
is older, mostly cast iron and steel pipe. A few areas of the distribution system are unlooped, which means that 
there are dead end lines. 

Isolation valves at various points in the system allow for repairs. These valves are indicated on Figure 2-1. 

The City has 3/4-inch water meters for all users, with the exception of the high school, middle school and Fiber 
Fab building. Service lines are copper and PVC. The meters were upgraded in the early 2000s to allow remote 
reading. According to City officials, the reading systems on many of the meters no longer work and need 
replacement. 

2.5.2 System Pressure and Pumping Operation 
The water plant has three pumps that, in conjunction with the hydropneumatic tank, maintain pressure in the 
distribution system (see Figure 2-3). These pumps take the potable water from the storage reservoir and pump it 
directly to the distribution system as needed to meet demand. The booster pumps are designed to maintain a 
minimum distribution system pressure of 55 pounds per square inch (psi). If the single 7.5-hp pump cannot 
maintain 55 psi, the 15-hp medium-demand pump starts. If the 7.5- and 15-hp pumps together cannot maintain 
55 psi, the 50-hp high-demand pump starts. The 7.5-hp pump is the primary pump and operates most of each day, 
the 15-hp pump is second in the total number of hours operated, and the 50-hp high-demand pump is a distant 
third. 

The distribution system has one pressure zone controlled by the hydropneumatic tank and pumps at the water 
treatment facility (see Figure 2-8). The pressure zone has service elevations ranging from 185 to 176 feet. The 
hydropneumatic tank and pumps are designed to maintain system pressures in the range of 55 to 70 psi. 

2.6 EMERGENCY EQUIPMENT 
With control system upgrades installed with the 2010 water plant expansion, an automatic transfer switch and new 
175- kilowatt diesel generator were installed, providing automatic activation of backup power in the event of a 
power outage. The generator’s fuel tank is sized to provide 24 hours of continuous operation. 

2.7 SUMMARY OF KNOWN SYSTEM DEFICIENCIES 
Since 2010 the City has made significant investment in its water facilities, including treatment capacity and 
control improvements, storage capacity improvements, and emergency preparedness improvements. 
Consequently, system condition deficiencies are limited. They include the following: 

• Fire flows—Fire flows are below desired levels in several areas of the city. This is a result of the 
distribution system pipe layout and sizing, as well as the limits of the high-demand pump. 

• Distribution System—18 to 20 percent of the distribution system is cast iron, transite, or steel pipe that is 
at least 40 years old, with a portion probably much older. This older pipe presents increased risk of main 
breaks and should eventually be replaced. 

• Fire Hydrant Spacing—Additional fire hydrants are needed to provide the 500-foot maximum spacing 
required by the Woodburn Fire District Fire Chief. 
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Figure 2-8. Distribution Piping and Pressure Tank 
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3. EVALUATION CRITERIA 

3.1 WATER USE AND DEMAND 

3.1.1 2018 Water Data 
Water production and consumption for 2018 is summarized in Table 3-1. Water production data is based on the 
total volume of both wells reduced by the backwash volume, which is lost to the system. Consumption data is 
based on service meter records. 

Table 3-1. 2018 Water Production and Consumption 

 Well No. 1 (MG) Well No. 2 (MG) Backwash (MG) Production (MG) 
Consumption Per 

Service Meter (MG) 
January 2018 2.30 2.50 0.09 4.71 3.97 
February 2018 1.80 2.55 0.10 4.25 3.76 
March 2018 2.23 2.71 0.11 4.83 3.76 
April 2018 2.27 2.57 0.11 4.73 3.97 
May 2018 3.00 3.45 0.15 6.30 4.08 
June 2018 3.78 4.02 0.19 7.61 5.75 
July 2018 4.76 4.95 0.24 9.47 7.03 
August 2817 4.26 4.57 0.23 8.60 8.29 
September 2018 3.06 3.06 0.15 5.97 6.78 
October 2018 2.75 2.72 0.13 5.34 4.81 
November 2018 2.43 2.53 0.12 4.84 4.35 
December 2018 2.41 2.57 0.23 4.75 3.94 
Total    71.40 60.48 
MG = million gallons 

The 71.4 million gallons (MG) produced for 2018 indicates an average per capita production of 76 gallons per 
person per day (gpcd), based on a population of 2,570. This is lower than the typical per capita usage, which may 
be explained by the fact that Gervais is a bedroom community with a large portion of the population working 
outside the City during the day. The total consumption of 60.5 million gallons equates to an average per capita 
consumption of 65 gpcd. The difference between the amount of water produced and the amount used (called 
“water loss”) is generally due to leaks in the system, inaccurate meters, unmetered services, overflow events, or 
inaccurate record-keeping. For this master plan, it is assumed that the differences are due to mostly to leaks in the 
distribution system and flow meter error. 

The Oregon Health Authority recommends water system losses of no more than 10 percent. That is often difficult 
to meet, and water loss in the range of 10 to 15 percent is considered acceptable. The water loss in the Gervais 
system is approximately 15 percent. Having a program to address water loss is an important aspect of responsible 
use of the resource. Because water systems are dynamic and continually aging, addressing water loss is an 
ongoing process. Maintaining a low water loss can save the City capital dollars in the long run as larger 
improvements to source, treatment and storage equipment can sometimes be avoided or delayed. 
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3.1.2 Projected Water Demand 
For future projections average consumption is assumed at 80 gpcd. Typical peaking factors (the ratio between 
peak-day or peak-hour flows and average flows), as presented in the Civil Engineering Reference Manual, are 2.0 
for peak-day flow and 3.0 for peak-hour flow. Higher values are often appropriate for a small water system such 
as the system in Gervais, particularly those with little or no commercial or industrial users that use water 
continuously, attenuating the peaks. 

Water records for 2017 and 2018 were reviewed to determine the peaking factor for peak-day flow compared to 
average annual flow for these years. As shown in Table 3-2, peak-day flows for the last two years are slightly less 
than twice the average daily flows for the year. Based on this data and experience with similar water systems, the 
peaking factors used for this master plan are 2.0 for peak-day and 3.0 for peak-hour, which match the data and are 
also standard peaking factors (Civil Engineering Reference Manual). The resulting projected water demand is 
summarized in Table 3-3. 

Table 3-2. 2017 and 2018 Peak Flow to Avg Flow Comparison 
 Date Water Production (gallons) Average Day Production (gallons) Peaking Factor 
2017 Peak Day August 3 363,500 194,000 1.86 
2018 Peak Day August 17 362,800 186,000 1.99 
 

Table 3-3. Projected Water Demand 
  Water Demand 
Year Population Average Peak Day Peak Hour 
2018 2,588 207,000 gpd (144 gpm) 414,000 gpd (288 gpm) 621,000 gpd (431 gpm) 
2020 2,781 222,000 gpd (155 gpm) 445,000 gpd (309 gpm) 667,000 gpd (463 gpm) 
2025 2,996 240,000 gpd (166 gpm) 479,000 gpd (333 gpm) 719,000 gpd (499 gpm) 
2030 3,175 254,000 gpd (176 gpm) 508,000 gpd (353 gpm) 762,000 gpd (529 gpm) 
2035 3,346 268,000 gpd (186 gpm) 535,000 gpd (372 gpm) 803,000 gpd (558 gpm) 
2040 3,494 280,000 gpd (194 gpm) 559,000 gpd (388 gpm) 839,000 gpd (583 gpm) 

3.2 FIRE FLOW REQUIREMENTS 
Fire flow requirements for municipal water systems are established by engineering guidelines, insurance rating 
services, and fire codes. Interpretation of fire codes in specific instances is usually by local fire officials. The City 
of Gervais is served by the City of Woodburn Fire District. The Woodburn fire chief was contacted regarding fire 
flow within the City of Gervais water system. The fire chief’s primary concern was that fire hydrants should be 
spaced at a minimum of 500 feet within the city limits and that fire flows within single family residential areas 
should be a minimum of 1,000 gpm with a residual pressure of 20 psi. The desired fire flow in residential areas is 
1,500 gpm for 2 hours, with a residual pressure of 20 psi. 

The Uniform Fire Code (UFC) has fire-flow guidelines for buildings based on the square footage of the structure. 
The UFC allows fire-flow reduction of up to 75 percent when an institutional or commercial building is provided 
with an approved automatic sprinkler system. One fire-flow deficiency noted in the 2002 Water Master Plan was 
the City of Gervais High School. The high school has installed sprinklers with new construction, but all of the 
older buildings have no fire protection system. Based on UFC recommendations, Gervais High School should 
have 3,750 gpm available for fire flow. The City’s water plant does not have pumping capacity to supply 
3,750 gpm, although a new 8-inch looped pipeline installed in 2017 with new connections to existing and new fire 
hydrants has significantly improved fire protection. 
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Providing adequate fire flow for the three schools is perhaps the most significant challenge facing the City of 
Gervais at this time. Meeting UFC fire flow requirements for the largest one or two structures is a challenge, 
primarily because the distribution system is fed entirely by the booster pumps. Assuming a fire-flow of 2,000 gpm 
at the high school will provide a reasonable degree of fire protection for a pump-fed system relative to the 
domestic demand. 

3.3 STORAGE 
Municipal water storage is provided to meet domestic, fire flow and operational requirements. ISO (the 
International Standards Organization) has recommended that a water system should be able to provide the peak-
day domestic demand plus fire flow for 2 to 3 hours. With the combined operational storage capacity of 
580,000 gallons with the two existing reservoirs, currently the system provides approximately 4.5 hours of fire 
flow (2,000 gpm) at average-day flow and 4.2 hours at a peak-day flow. 

The 2040 storage requirement for two hours of 2,000 gpm fire flow plus peak domestic demand is approximately 
717,000 gallons. In addition to fire-flow and peak demand, maintaining storage for domestic use and reservoir 
operation is also advised. In the worst-case scenario, a large fire-flow demand may occur during the peak hour of 
the peak day when the reservoir is at a low point in its cycle. The total storage recommended for fire-flow, peak 
demand and operational is 760,000 gallons. This includes a reduction 81,600 gallons for 2 hours of well pump 
production during this period. As this is well above the current storage capacity, the City should plan for a new 
reservoir to be constructed before the end of the planning period (2040). 

3.4 SYSTEM PRESSURE 
State regulations require that a distribution system pressure of 20 psi be maintained at all times. Standard non-
fire-flow distribution system design pressures are in the range of 45 to 80 psi. The lower end of this range is the 
minimum pressure for operation of household appliances such as dishwashers, and municipalities usually receive 
complaints from customers when the pressures fall much below 45 psi. Pressures above 80 to 85 psi can cause 
damage to household appliances. Per the Uniform Building Code, individual pressure reducing valves are 
required when the main line pressure is 80 psi or above. 

The system pressure is controlled by the hydropneumatic tank and booster pumps. Assuming an existing and 
future average and peak day demand, service pressures range from 55 to 70 psi under normal operation (no fire 
flow). The relatively small range of pressures is consistent with the City’s relatively flat topography. 
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4. WATER QUALITY REQUIREMENTS 

4.1 REGULATORY REQUIREMENTS 
Drinking water quality is regulated by federal law, including the Safe Drinking Water Act and its 1986 
amendments, and by state law, including the Oregon Administrative Rules (OAR) for public water systems. The 
U.S. Environmental Protection Agency and state agencies enforce drinking water regulations. In Oregon, the 
Oregon Health Authority is the primary agency in the enforcement of federal and state regulations for public 
water systems. 

4.1.1 Federal Regulations 
The Safe Drinking Water Act, and the amendments thereof, provide the minimum treatment requirements for 
drinking water quality. States can use these minimum requirements or develop requirements that are more 
stringent. Oregon’s administrative rules for public water systems are the applicable drinking water quality 
requirements that meet federal regulations. The federal regulatory requirements on the treatment of drinking water 
are therefore addressed in the discussion on state regulations. 

4.1.2 State Regulations 
The Gervais Water Department is classified as a “community” water supply by the Oregon Health Authority. 
OAR Chapter 333 establishes drinking water quality requirements for all public water systems in Oregon. These 
rules became effective in December 1992. OAR Chapter 333 sets maximum contaminant levels (MCLs) and 
action levels for various contaminants, outlines treatment requirements and performance standards, covers 
treatment requirements for corrosion control, provides sampling and analytical requirements, describes public 
notice guidelines, and presents other requirements related to the construction and operation of water treatment 
facilities. 

MCLs and Action Levels 
OAR 333-61-020 defines MCLs as the maximum allowable level of a contaminant in water delivered to the users 
of a public water system and defines action levels as the concentration of lead or copper in water that determines, 
in some cases, the treatment processes a water system must provide. The MCLs and action levels are presented in 
OAR 333-61-030. The regulations further delineate these levels based on water source. In general, there are two 
types of sources considered: surface water and groundwater under the direct influence of surface water (one type, 
referred to as surface water in this discussion), and groundwater. The treatment requirements are generally much 
stricter for surface water sources. The City of Gervais wells are considered groundwater sources and have been 
analyzed as such in this report. MCLs and actions levels for various inorganic chemicals, summarized in 
Table 4-1, apply to both types of water sources. 

Exceeding the MCL for fluoride requires public notice, as discussed in OAR 333-61-042. The action levels 
associated with lead and copper are considered to be exceeded if the concentration of the contaminant in more 
than 10 percent of the tap water samples collected during any monitoring period is higher than the established 
level. If either of these action levels is exceeded, treatment requirements for corrosion control must be addressed. 
These treatment requirements are covered in OAR 333-61-034 and discussed later in this chapter. 
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Table 4-1. MCLs and Action Levels for Inorganic Chemicals 
Inorganic Chemical MCL or Action Level Latest Test Result 
Antimony 0.006 mg/liter not detected 
Arsenic 0.010 mg/liter 0.0051 mg/liter 
Asbestos 7 million fibers/liter  
Barium 2 mg/liter not detected 
Beryllium 0.004 mg/liter not detected 
Cadmium 0.005 mg/liter not detected 
Chromium 0.1 mg/liter not detected 
Copper 1.3 mg/liter not detected 
Cyanide 0.2 mg/liter not detected 
Fluoride 4.0 mg/liter not detected 
Lead 0.015 mg/liter 0.0276 mg/liter 
Mercury 0.002 mg/liter not detected 
Nickel 0.1 mg/liter not detected 
Nitrate (as N) 10 mg/liter not detected 
Nitrite (as N) 1 mg/liter not detected 
Total Nitrate + Nitrite (as N) 10 mg/liter not detected 
Selenium 0.05 mg/liter not detected 
Thallium 0.002 mg/liter 0.00158 mg/liter 
 

MCLs for organic chemicals apply to both types of water sources and include organics, trihalomethanes volatile 
organics, and toxic organics. The listing of MCLs for organic chemicals is extensive and can be found in OAR 
333-61-030 Section (2). 

The MCL for turbidity applies only to surface water sources. The required MCL for turbidity, measured as 
nephelometric turbidity units, is dependent on whether filtration treatment is provided and on the type of filtration 
treatment. 

MCLs for microbiological contaminants apply to both types of water sources, with specific treatment 
requirements for each. The MCL is based on the presence or absence of total coliforms in a sample, as outlined in 
OAR 333-61-030, Section (4). A water supply exceeds or violates the MCL for E. coli if any of the following 
conditions apply: 

• An E. coli-positive repeat sample follows a total coliform-positive routine sample. 
• A total coliform-positive repeat sample follows an E. coli-positive routine sample. 
• All required repeat samples are not collected following an E. coli-positive routine sample. 
• Any repeat sample is not analyzed for E. coli when it tests positive for total coliform. 

Radioactive substances are covered in OAR 333-61-030 Section (5) and apply to both types of water sources. 

OAR 333-61-020 defines secondary contaminants as those contaminants which, at the levels generally found in 
drinking water, do not present an unreasonable risk to health, but do have adverse effects on the taste, odor and 
color of water, produce undesirable staining of plumbing fixtures, and/or interfere with treatment processes 
applied by water suppliers. Containment levels are identified in OAR 333-61-30 (6) and are listed in Table 4-2. 
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Table 4-2. Secondary Contaminants 
Secondary Contaminant Contaminant Level 
Color 15 color units 
Corrosivity non-corrosive 
Foaming agents 0.5 mg/liter 
 pH 6.5 – 8.5 
Hardness (as calcium carbonate) 250 mg/liter 
Odor 3 threshold odor number 
Total dissolved solids 500 mg/liter 
Aluminum 0.05 – 0.2 mg/liter 
Chloride 250 mg/liter 
Copper 1 mg/liter 
Fluoride 2.0 mg/liter 
Iron 0.3 mg/liter 
Manganese 0.05 mg/liter 
Silver 0.1 mg/liter 
Sulfate 250 mg/liter 
Zinc 5 mg/liter 

Treatment Requirements and Performance Standards 
Treatment requirements and performance standards are presented in OAR 333-61-032. For systems that use 
groundwater as the source, continuous disinfection is required only when there are consistent violations of the 
total coliform rule or when the Oregon Health Authority determines that a potential health hazard exists. 

Treatment Requirements for Corrosion Control 
The treatment requirements and performance standards for corrosion control are set forth in OAR 333-61-034. All 
public water systems are required to monitor for lead and copper levels in the system. Monitoring guidelines are 
outlined in OAR 333-61-034. When the concentration of lead and/or copper exceeds the action levels for these 
contaminants, as explained earlier in this chapter, the public water system is required to adhere to treatment 
requirements for corrosion control. 

4.1.3 Water Resources Department Integrated Strategy 
The Oregon State Water Resources Commission adopted the 2017 Integrated Water Resources Strategy outlining 
policies and recommended actions for statewide water management. A key element of this strategy for Gervais is 
water conservation and efficient water use. The City must construct, operate, and maintain its water systems in a 
manner that prevents waste and minimizes harm to the waters of the state and injury to other water rights. It also 
must promote voluntary conservation measures through public education. 

4.2 GENERAL WATER QUALITY 
Water quality information as reported to the Oregon Health Authority Drinking Water Program is included in 
Appendix C. The records indicate that the City of Gervais has had satisfactory water quality for many years. 

Well No. 1 and Well No. 2 are the two current sources of water system. According to Oregon Health Authority 
records, the City was issued a violation for the lead and copper rule in July 1993 and January 1994 but returned to 
compliance in May 1996. The City also was cited for not reporting enough coliform tests in January 2000, 
November 2000 and December 2001. The City also was cited for chemical non-reporting of nitrate in January 
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2001. Chemical detection of sodium greater than one half of the MCL of 20 mg/liter is considered by the Oregon 
State Drinking Water Program as an “advisory only” event and does not mean that a problem exists. Sodium 
levels exceeded the “advisory only” levels in March 1992, March 1993 and April 1996. 

4.2.1 Turbidity Removal 
As covered in OAR 333-61-030, the MCL for turbidity is applicable only to surface water sources and is 
dependent on the type of treatment facilities employed. Because the City of Gervais uses groundwater 
exclusively, turbidity removal and reporting are not required. 

4.2.2 Pathogen Removal 
As covered in OAR 333-61-032, the pathogen removal (disinfection) requirements are dependent on the type of 
source water and whether the treatment facilities provide filtration. Although continuous disinfection is not 
required for groundwater sources, the City has disinfected since approximately 2002 using liquid sodium 
hypochlorite. Typically, the regulations require that when chlorine is used as the disinfectant the residual disin-
fectant concentration cannot be less than 0.2 mg/liter after 30 minutes of contact time under all flow conditions. 
Maximum residual disinfectant levels are addressed in OAR 333-61-031 and are 4.0 mg/liter (as chlorine). 

4.2.3  Lead and Copper Levels 
The state places stringent limits on lead and copper levels in drinking water and requires an intensive monitoring 
program for these contaminants. Because lead and copper in drinking water often come from the corrosion of 
residential plumbing, samples for lead and copper measurement are taken primarily from residences. 

The City has maintained compliance for the lead and copper rule for more than 20 years. Unless lead and copper 
violations re-occur, the City’s current treatment system appears satisfactory. 

4.2.4 Other Water Quality Issues 
Other water quality issues that are controlled by state regulations include organic and inorganic chemicals, 
radionuclides, and disinfection byproducts. These water quality parameters, and how they relate to the City of 
Gervais water facilities, are as follows: 

• Organic and Inorganic Chemicals—The state requires monitoring of many new chemicals, including 
volatile organic chemicals, synthetic organic chemicals, and inorganic chemicals. Testing of the City 
water for these chemicals is required. The City appears to be meeting these requirements.  Records 
indicate that the City water has had several instances of high sodium. Sodium is currently listed as a 
“contaminant candidate” and an MCL has not yet been established. 

• Radionuclides—The state requires monitoring and control of specific radionuclides. Testing of the City 
water for radionuclides is required. Records indicate that the City has complied with these requirements. 

• Disinfection Byproducts—Compliance and testing for disinfection byproducts includes both maximum 
residual disinfectant levels for chlorine compounds and maximum contaminant levels for disinfection 
byproducts such as trihalomethanes. 
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5. WATER SOURCE EVALUATION 

5.1 WATER SOURCE FACILITIES ASSESSMENT 
Existing water source facility information was obtained from sources including City records, Oregon Health 
Authority, field reconnaissance, well logs, as-built drawings, and discussions with the water system operator. 

5.1.1 Water Source 
Based on future water use projections presented in Section 3.1.2, the current total well capacity of 680 gpm 
should be sufficient to provide peak-day flow through the planning period, which is 388 gpm. It is also enough to 
meet the projected peak-hour flow of 583 gpm. Well test data from 1989 appears to indicate that enough 
groundwater exists at both locations for these wells to be expanded to produce higher flows. Additional well tests 
should be taken and a hydrogeologist consulted when the City explores increased production from these wells in 
the future. 

Well No. 2 is considered to be in good condition as the well pump was replaced approximately three years ago 
and a variable frequency drive installed at that time. A variable frequency drive was installed on Well No. 1 two 
years ago, but the pump was not replaced and there is no information available on its last replacement or 
servicing. It is possible that the current pump is the original well pump, putting its age at 28 years. Neither well 
has shown any sign of capacity reduction over the years or other water production problems. 

5.1.2  Well Transmission Lines 
The transmission lines are the pipes from the Well No. 1 and Well No. 2 pumps to the water treatment facility. 
The well transmission lines were constructed with 8-inch PVC (ASTM C900) piping in 1991 and are assumed to 
be in good condition. 

5.1.3  Water Production 

Water Production Evaluation 
As shown by the monthly water plant discharge in Table 5-1, peak demand months are May through October 
when residential irrigation heavily influences consumption levels. 

Water Loss and Leaks 
Table 5-1 shows monthly production from the water plant for 2018 compared to monthly water consumption for 
the same time period. The negative value and inconsistency in the lost water amounts is likely a result of monthly 
readings not be taken on the same day of the month. The 2018 yearly total of 10.91 MG of lost water amounts to 
14.9 percent of total production, including backwash water. Although this is the upper range of normal loss rates, 
the system does not appear to have excessive leaks. Its is recommended that the City develop an ongoing program 
to identify and reduce water leaks. 
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 Table 5-1. 2018 Monthly Water Production and Usage 

Month 
Water Plant Discharge 

(MG) 
Water Consumption from 

Service meters (MG)  Lost Water (MG) 
January 2018 4.71 3.97 0.74 
February 2018 4.25 3.76 0.49 

March 2018 4.83 3.76 1.07 
April 2018 4.73 3.97 0.76 
May 2018 6.30 4.08 2.22 
June 2018 7.61 5.75 1.86 
July 2018 9.47 7.03 2.44 

August 2018 8.60 8.29 0.31 
September 2018 5.97 6.78 (0.81) 

October 2018 5.34 4.81 0.53 
November 2018 4.84 4.35 0.49 
December 2018 4.75 3.94 0.81 

Totals 71.40 60.48 10.91 

5.1.4 Beneficial Use Permits and Water Rights 
Although the City’s Claim of Beneficial Use Permit G-12015 for Well No. 1 and Well No. 2 is valid evidence of 
the right of the City to use the water, the Oregon Water Resources Department does not recommend operating a 
municipal system with a beneficial use permit. A municipality can obtain water rights from a beneficial use 
permit if it can show full usage of the permit, but the City of Gervais has not currently met this criterion. The 
Oregon Water Resources Department recommends that the City file and pursue a request for changes in points of 
appropriation for Certificate 28241 (the Elm Avenue Well certificate). 

Oregon Water Resource Department representatives have noted that Certificate 28241 and Beneficial Use Permit 
G-12015 appear to develop the same source. If a Water Right Transfer Application is approved by the Oregon 
Water Resources Department for Well No. 1 and Well No. 2 to use existing Water Right Certificate 28241, the 
City should have sufficient water for current and future needs. 

The 2040 peak-day demand is 388 gpm or 559,000 gpd (see Chapter 3). According to the Oregon Water Resource 
Department, the Certified Water Right use of 1.11 cfs (498 gpm) can be considered an average. Because of this, 
the Department has stated that both wells could be operated for short periods during periods of peak demand. 
Therefore, if the Application for Water Right Transfer is approved, the Elm Street Well Certificate of Water Right 
is sufficient to meet the City’s anticipated needs. The City should hire a consultant to complete an Application for 
Water Right Transfer form and permitting process for Well No. 1 and Well No. 2 soon. Copies of correspondence 
related to water rights and Beneficial Use Permits are included in Appendix D. 

5.2 WATER SOURCE IMPROVEMENT ALTERNATIVES 
Use of the Elm Street Well is not recommended due to historical water quality problems and because operating it 
would require replacement of its well casing and turbine pump. Two alternatives were identified for use of the 
Elm Street Well property. The advantages and disadvantages of the two alternatives are as follows: 

• Alternative 1—Leave Elm Street Well as Is and Apply for Water Rights Transfer 

 The Elm Street Well has valid water rights of 1.11 cfs that may potentially be transferred to Well 
No. 1 and Well No. 2. 
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 The Elm Street Well could be used as a water source for the City in the future if Well No. 1 and/or 
Well No. 2 should become contaminated, if disinfection and contact-time requirements are met. 

• Alternative 2—Abandon the Elm Street Well 

 Abandoning the Elm Street Well would allow the City to use the existing well site for other purposes. 
The well building is not currently in use. 

 According to the Oregon Water Resources Department, abandonment of the Elm Street Well is not 
recommended due to the fact that it has valid water rights of 1.11 cfs that may be transferred to Well 
No. 1 and Well No. 2. 

5.3 RECOMMENDATION 
Alternative 1 is recommended because it allows the existing Elm Street Well water rights to be used by the City. 
Well No. 1 and Well No. 2 operate under a beneficial use permit that requires the City to demonstrate the full use 
of 1.52 cfs. Current water use records indicate that the full use of the permit is not being met. The Oregon Water 
Resource Department recommends using an Application for Water Right Transfer to change the points of 
appropriation for the Elm Street Well Water Right No. 28241 to include Well No. 1 and Well No. 2. If Well No. 1 
and Well No. 2 should become severely contaminated, the Elm Street Well could serve as a replacement source, 
provided disinfection requirements and contact times are carefully monitored. The estimated cost for the 
recommended improvement is $13,000. Detailed cost estimates are included in Appendix E of this report. 

The condition of the pump for Well No. 1 is a concern, as it may have as much as 28 years of service. It is 
recommended that the pump be replaced. The estimated cost for replacement of the pump is $17,000. 
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6. WATER TREATMENT EVALUATION 

6.1 WATER TREATMENT FACILITIES ASSESSMENT 

6.1.1 Condition and Capacity 
With the addition of two more greensand filters and replacement of the plant control system in the 2012 treatment 
facility upgrade, the treatment equipment is generally in good condition. Recent inspection by the Marion County 
Health Department concluded that in general the water system is being operated and maintained well. 

With the 2012 upgrade, the four greensand filters that remove iron and manganese have a peak capacity of 680 
gpm. With the current population projections, the water treatment facility will be treating water approximately 15 
hours a day on peak summer days in 2040 to meet demand. Based on this, the existing treatment facility has 
adequate capacity for the planning period. 

It should be noted that the greensand in the filters requires replacing every seven to ten years. Sand in the new 
filters is the original sand from 2012, and sand in the two older filters was replaced in 2015. 

6.1.2 Monitoring Requirements 
The City monitors a variety of parameters daily, including flow from each well, backwash, totalized flow, pump-
operating time and treated water chlorine residual. The only known deficiencies related to monitoring 
requirements are the apparent discrepancies between the well and backwash flow meters and the plant discharge 
flow meter. Apparently, the discharge flow meter does not read low flow measurements well, which is likely the 
cause. It is recommended that all flow meters be calibrated on a regular basis. 

6.1.3 Safety Equipment 
The water treatment building has fire extinguishers and an indoor eye wash/shower unit. There are no apparent 
deficiencies related to safety equipment at this time. 

6.1.4 Security Threats 
Since 2001, there have been heightened concerns in the United States regarding the security of drinking water 
supplies. America’s Water Infrastructure Act of 2018 requires water districts and municipalities serving over 
3,000 users to submit certified vulnerability assessments. Although this does not currently affect Gervais, the City 
should be following best practices with respect to system security. The U.S. Environmental Protection Agency’s 
Drinking Water Security for Small Systems Serving 3,300 or Fewer Persons (included in Appendix F) has specific 
recommendations for the following general topics: 

• Vulnerability assessments 
• Natural disasters, vandalism and terrorism 
• Coordinating actions for effective emergency response 
• Investing in security and infrastructure improvements. 



Water Master Plan  Water Treatment Evaluation 

6-2 

6.2 WATER TREATMENT IMPROVEMENTS 
With no additional capacity needed as long as the population projections are valid, and with new capacity, 
control, and backup power equipment installed in 2012, no improvements to the treatment process are 
recommended at this time. Eventually new treatment capacity will be needed, and it is recommended that this plan 
be updated by 2028 to ensure this future need is planned for. 
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7. WATER STORAGE EVALUATION 

7.1 WATER STORAGE FACILITIES ASSESSMENT 

7.1.1 Reservoir Condition 
Both the City’s reservoirs are in relatively new condition: 

• Reservoir No. 1, constructed of welded steel, was completed in 1991 and repaired and recoated in 2017. It 
is estimated that this reservoir will be serviceable for another 15 to 20 years until it will require recoating 
or replacement. To maximize the life span of welded steel reservoirs, they should be inspected regularly 
and re-coated every 15 to 20 years. 

• Reservoir No. 2, constructed in 2013 of shop-coated bolted up steel plates, should also be inspected every 
15 to 20 years, although it should be serviceable for another 25 to 30 years. 

7.1.2 Structural Considerations 
Reservoir No. 1 was built prior to changes in the seismic code and its foundation does not meet current seismic 
code requirements. Meeting the codes would require replacement of the foundation, which would be prohibitively 
expensive. This increases the risk of structural failure of this reservoir during a large subduction zone earthquake. 

Reservoir No. 2 meets all current seismic design requirements as its design was in accordance with a site-specific 
seismic analysis. Its steel plate walls were not designed for additional loads. 

7.1.3 Service Elevations 
The City’s water system has one pressure zone, sustained by a hydropneumatic tank and a series of booster pumps 
at the water treatment facility. The single pressure zone system is designed to operate from about 55 to 70 psi. A 
modeling analysis determined that distribution system pressures should not drop below 50 psi even during peak-
day conditions. Complaints of low pressure are extremely rare and may in part be due to the City’s flat terrain. 

7.1.4 Storage Requirements 
Reservoir storage requirements are generally a sum of three demands: emergency storage, fire flow, and 
attenuation of daily fluctuations. Calculation of storage requirements is not exact, and there are no minimum 
requirements. The Woodburn Fire District fire chief may request a minimum storage volume, but the community 
is not legally bound to provide it. 

The three demands noted above are usually calculated and added to determine the total storage volume in larger 
systems. However, in smaller systems the fire flow requirement can be so large compared to the other two 
components that it can cause water quality problems. The maximum storage volume should be kept below six 
days average demand in order to avoid stagnation. When water becomes older than six days the residual chlorine 
has diminished to almost nothing and the water can taste and smell stale. When this happens, the water must be 
rechlorinated, which is provided for with a booster pump to recirculate water from the reservoir through the 
chlorination system and back into the reservoir. For smaller systems like that in Gervais, storage is usually 
calculated by balancing fire flow storage with maximum volume to avoid stagnation. 
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Emergency Storage 
The volume required for emergency storage depends on the expected needs of the community. It is typically 
calculated as one day of peak-day demand or three days of average-day demand. Table 3-3 outlines average-day 
and peak-day water demand for current and future populations. Using the peak day criterion, the emergency 
storage is calculated as 414,000 and 559,000 gallons for 2018 and 2040 respectively. 

Fire Flow Reserve 
The Uniform Fire Code recommends providing 2 hours of fire flow at 3,750 gpm for the schools in Gervais but 
allows a reduction of up to 75 percent when the building is provided with an approved automatic sprinkler. The 
Gervais Middle School is equipped with a sprinkler system, but the high school is not. If a new high school is 
built, it should be equipped with a sprinkler system. Building additional reservoir capacity to provide fire flow for 
a single user is not recommended unless that user participates in the cost. The total recommended fire flow 
reserve is 2,000 gpm for two hours (240,000 gallons). 

Attenuation of Fluctuations 
Typically, in large systems, up to 20 percent of the average daily demand is added to the storage volume to 
account for fluctuation in demand during the day. This is necessary in systems with large users such as food 
processors who may use large and variable amounts of water depending on the season. City data is not sufficient 
to definitively analyze this need. However, the City has experienced no problems meeting operational needs with 
the current 580,000-gallon storage, so it is presumed that fluctuations are being adequately covered. 

Total Storage Requirements 
A standard guideline used in Oregon is to have enough storage volume for two to three days of average-day 
demand or one day of peak demand. Table 7-1 shows a range of projected storage needs based on three criteria: 

• Minimum storage—One day of peak demand (average-day demand plus fire flow) 
• Maximum storage—Six days of average-day demand 
• Recommended storage—Three days of average day demand. 

The recommended storage of three days of average-day demand is approximately 30 percent higher than the 
minimum of one day of peak demand and was selected because it balances peak demand and fire flow while 
minimizing the potential for stale water. The recommended storage in 2040 would be 760,000 gallons. 

Table 7-1. Future Storage Requirements 
 Storage Volume (gallons) 

Year 
Minimum: 

Average-Day Demand + Fire Flow 
Recommended: 

3 x Average-Day Demand 
Maximum: 

6 x Average-Day Demand 
2018 387,000 540,000 1,160,000 
2020 402,000 586,000 1,253,000 
2025 420,000 637,000 1,356,000 
2030 434,000 680,000 1,442,000 
2035 448,000 721,000 1,524,000 
2040 460,000 757,000 1,595,000 
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7.2 WATER STORAGE IMPROVEMENT ALTERNATIVES 
The estimated storage demand will exceed the existing reservoirs’ capacity within the planning period. As neither 
of the City’s reservoirs is expandable by increasing its height, a new reservoir will be needed to provide the 
recommended storage. 

It was determined that a new reservoir at a site remote from the City’s water plant would not be cost-effective. A 
new large (8- to 10-inch-diameter) transmission main would need to be constructed from the water treatment 
facility to the new site to fill the tank. In addition, the existing distribution system is designed for flows coming 
from the treatment facility with larger pipes originating at that point. Significant distribution system upgrades 
would be required for a remote location. Therefore, all storage alternatives are sited at the City’s water plant. 

The City’s existing reservoirs have a maximum water depth of approximately 16 feet. As the City grows beyond 
the planning period, and with limited area to locate storage tanks, eventually the operating depth of ground level 
tanks will need to increase. Future ground level tanks should be designed for a higher operating depth. For sizing 
the new tank, a total storage volume of 760,000 was used, which results in a replacement tank of approximately 
480,000 gallons. To provide additional fire flow while maintaining less than 6 days storage, a more standard tank 
size of 500,000 is recommended. This size should be reexamined at the time of design as it will need to be 
sufficient beyond the end of planning period. 

7.2.1 Alternative 1—Replace Reservoir No. 1 with a New Ground Level Tank 
Alternative 1 would replace the existing 60-foot diameter tank with a larger tank, either bolt-up or welded steel. 
With the operating levels needing to match Reservoir No. 2, the resulting diameter of the tank is 80 feet. The 
location of a New Reservoir No. 1 at the water plant site would have long-term impacts on the future layout of the 
site as the City grows beyond the planning period. Two tank location options for this alternative were identified. 

• Option 1—Maintain the Current Location—This option, shown in Figure 7-1, would be most cost 
effective in the short term by maintaining the current site as much as possible. Reconfiguration of much 
of the site piping would be required for this alternative. With this alterative it is recommended that the 
tank be designed to be expandable vertically in the future. 

• Option 2—Relocate Reservoir to West—This option, shown in Figure 7-2, would locate the new tank to 
the west to provide more space for expanding the treatment building should it be needed in the future. The 
existing garage would require relocating to the currently unused portion of the site. The backwash sump 
would be relocated to the area currently occupied by Reservoir No. 1. 

Both options provide adequate space should the reservoir need to be upsized in the future 

7.2.2 Alternative 2—Replace Reservoir No. 1 with a New Elevated Tank 
This alternative would replace Reservoir No. 1 with an elevated tank. The assumed tank size would be 
500,000 gallons to meet 2040 demand. This size should be reexamined at the time of design as it will need to be 
sufficient beyond the end of planning period. With this concept, treated water would be pumped up to the elevated 
tank, with the height of the water providing the system pressure. An elevated tank is considered more reliable than 
ground level tanks as the booster pumps and pressure tanks are eliminated, except as a backup system. 

There is a 45-foot height limit within the Public Use zoning that applies to most of the water plant. Apparently, 
there are variances for certain types of structures for which a water tank might apply. It appears the elevated tank 
would be permissible from a zoning standpoint. For more information regarding site restrictions, see email from 
the Mid-Willamette Valley COG dated April 15, 2019 in Appendix G. 
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7.2.3 Evaluation of Alternatives 

Cost 
Ground level storage is significantly less costly than elevated storage. Options 1 and 2 for Alternative 1 are 
estimated at $1.4 million (see cost estimates in Appendix E). Alternative 2 would be an estimated $2.4 million. 

Maintenance 
Steel water tanks typically require recoating every 20 years. Beyond this period, corrosion will start to occur, 
resulting in the possibility of repairs being required, which increase costs. The cost to recoat Reservoir No. 1 in 
2017 was approximately $200,000 not including repair costs. This requires the tank to be taken off-line and 
drained, necessitating backup storage during the process. The recoating process can take four to five weeks for the 
size of tank Gervais has. Typically, this work is done during the off-peak non-summer months. With both 
Alternatives 1 and 2, the City would have a second tank to provide storage during the recoating. 

Expandability 
As the City will most likely continue to grow beyond the 20-year planning period, an important aspect of water 
storage is its expandability. As the water plant site has limited area, future additional storage beyond the planning 
period will likely be achieved by constructing tanks with a higher maximum operating level. Both Alternative 1 
options could have taller tanks installed with an expandable operating level or be designed to have the height 
raised in the future. 

Public Acceptance 
Although the elevated tank alternative could probably meet the zoning requirements, the acceptance of such a 
high structure at the water plant is questionable. There would likely be opposition by surrounding residences. 

7.3 RECOMMENDATION 
The higher reliability benefit of the elevated tank is not significant enough to offset the higher cost and likely 
public resistance to having an elevated tank adjacent to a residential neighborhood. Consequently, Alternative 1, a 
ground level tank is preferred. 

The advantages and disadvantages for the two options presented for Alternative 1 are identified in Table 7-2. The 
primary advantage of Option 1 is lower cost and less disruption of treatment operations during construction. 

Table 7-2. Storage Tank Summary 
Type Advantages  Disadvantages 
Alternative 1, Option 1 (Maintain 
current reservoir location) 

• Less site disruption 
• Backwash sump stays in its current location 

• Limited area for future treatment building 
expansion 

Alternative 1, Option 2 (Move 
Reservoir to West) 

• Allows more room for future treatment building 
expansion  

•  Requires relocation of maintenance 
garage 

 

Future storage improvements will be needed in 15 to 20 years to meet total storage requirements. The 
recommended improvement is Alternative 1 Option 2, as shown on Figure 7-2. Total estimated cost for the 
recommended improvements is $1,390,000. 
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8. DISTRIBUTION SYSTEM EVALUATION 

8.1 WATER DISTRIBUTION SYSTEM ASSESSMENT 

8.1.1 Piping 
The City’s PVC water distribution pipe, roughly 80 percent of the system, is less than 30 years old and considered 
to be in good condition. The remaining older pipes, primarily cast-iron pipe built in the 1950s, has performed 
well, but increasingly presents higher risk of breaks. Reportedly the only remaining steel pipe in the system is in 
Douglas Avenue at the crossing of the Union Pacific Railroad. Given its critical location, it is recommended that 
this pipe be replaced. 

The unlooped areas that feature dead-end lines also represent a system deficiency. These unlooped areas have 
three detrimental effects on the system: 

• Dead end lines can cause water quality problems if there is not enough use. If the water sits in the line too 
long, it will go stagnant. To avoid this, it is standard practice to periodically flush dead-end lines. This is 
done either at fire hydrants or blow-offs located at the end of the line. 

• In general, looped systems can provide more water to any location because there are more pathways to get 
there. There is less energy loss through the piping system due to friction because the flow through each 
pipe is lower, but the total flow is higher. This becomes important in high flow situations such as a very 
large user or fire flow. 

• Looping a system is important for maintenance. When repair is required on a section of pipe, a smaller 
part of the system will need to be shut down if the system is looped. 

The largest unlooped area in the City is the Winfield Ranch subdivision. Less important unlooped areas are dead-
end streets, usually with three or four houses serviced by 4-inch pipes. 

8.1.2 Water Meters 
According to City records, the water system has 653 water meters, of which 637 are ¾-inch residential 
connections. The City installed new meters in the early 2000s that can be read by a radio remote unit. Over the 
years the remote reading capability has failed in approximately 100 meters. The cost to replace the remote reading 
unit in these meters is approximately $250/meter. 

8.1.3 Fire Hydrants 
According to information that was provided by the City, there are 53 fire hydrants in the system. The fire hydrant 
spacing requested by the Woodburn Fire Department is 500 feet. This is a fairly standard requirement in a 
community. The 500-foot hydrant spacing is not met in all locations of the City. 
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8.1.4 Hydropneumatic Tank, Pumps and Emergency Equipment 
The hydropneumatic tank and booster pumps used to maintain distribution system pressure are housed in the 
water treatment facility building, along with the emergency generator. The hydropneumatic tank requires little 
maintenance and appears to be in good condition. The 7.5-hp and 15-hp booster pumps are also considered in 
good condition having been replaced in May 2009 and February 2010, respectively. The smaller pump has the 
most usage at 45,000 hours, which is well under typical industrial motor bearing life, but this should be confirmed 
against the motor specifications by the operator. There are indications that the 15-hp medium-demand pump is 
approaching being undersized for summer flows during hot days when use is high. The 50-hp high-demand pump 
is 28 years old but has few hours on it. The motor likely has significant wear due to the lack of a soft starter, 
which was only recently installed. System analysis has shown this pump to be undersized for projected fire flows. 

There are no strict requirements in the OAR regarding the capacity or redundancy required for emergency 
equipment, but because the City has an entirely pump-fed distribution system, emergency equipment is 
particularly important. With the 2012 upgrade project, an automatic transfer switch was installed that will start the 
emergency generator in the event of a power outage. The generator is capable of powering the high-demand 
pump. There are no apparent deficiencies related to the emergency equipment. 

8.1.5 System Hydraulic Analysis 
The distribution system was modeled to identify deficiencies and evaluate solutions. The CAD based Innovyze 
InfoWater model was used. Information on the model results is included in Appendix H. The system was modeled 
for existing and future conditions under average and peak-day demand scenarios. 

System Pressures 
OAR requires that the service pressure be greater than 20 psi at all times, and the City’s system meets this 
condition. The water treatment facility booster pumps and hydropneumatic tank control the pressure in the 
distribution system. The hydropneumatic tank and booster pumps have been designed to maintain system 
pressures between 55 and 70 psi. The modeling analysis indicates the pressure at service points typically varies 
less than that (which may in part be due to the City’s relatively flat topography). City staff have said that 
customers rarely complain about water pressure, which is consistent with the results of the modeling. 

Fire Flow Requirements 
In general, the minimum pipe diameter required for fire flow is 6 inches on a looped system and 8 inches on an 
unlooped line. Required sizing on pipes also has to do with total domestic flow and the length of the pipe and the 
amount of looping. 

The modeling results show that portions of the system do not meet the minimum fire flow for residential areas of 
1000 gpm with 20 psi residual pressure. The most deficient area is the northern end of the City, particularly the 
unlooped Winfield Ranch subdivision. As previously mentioned, fire flow at the schools is also below 
recommended levels. 

8.2 WATER DISTRIBUTION IMPROVEMENT ALTERNATIVES 
Improvements to the distribution system have been divided into two categories: those that are required by 
regulation or code, and those that are optional to provide better service to existing customers or provide additional 
capacity for future growth. 
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8.2.1 Required Improvements 
The following are required improvements to the distribution system: 

• Fire hydrants should be installed in certain locations to meet the 500-foot spacing requirements of the 
Woodburn Fire Chief. Additional fire hydrants are shown on Figure 8-1. 

• The existing 50-hp high-demand pump at the water plant should be replaced with a higher capacity pump 
that can pump at least 1,500 gpm (with 20 psi residual pressure) to all fire hydrants and 2,000 gpm to the 
hydrants by the schools. The system model was run with larger pumps and it appears that the desired 
pump is in the range of 75 to 85 hp, with a duty point of 1,500 gpm at 140 feet TDH. A pump with these 
characteristics was modeled in the system (see Appendix H for pump data) and produced the desired 
results. Once the pump is selected, it should be verified that maximum residual pressures in the vicinity of 
the water plant will be acceptable. The existing power supply, as well as the emergency automatic transfer 
switch and generator, are capable of powering a pump of the recommended size. 

• The 15-hp medium-demand pump should be replaced with a larger pump with a variable-frequency drive. 
This will avoid having the high-demand pump being activated during hot summer days when there is no 
fire demand. 

• The system should be looped wherever possible. This will avoid water quality issues, reduce the number 
of dead-end lines to be flushed, provide better capacity and provide more flexibility. The largest unlooped 
area in the City is the Winfield Ranch subdivision. When the undeveloped area within the UGB at the 
west end of Hemlock and Grove Avenues develops, an 8-inch connection from the pipe in 7th Street to 
the pipe in Winfield Street should be made, eliminating this unlooped area. After the Ivy Woods Estates 
develops, a 200-foot unbuilt section will remain. Should this area not occur in the next two to three years 
as anticipated, the City should acquire the necessary easements and complete the connection. 

• Where new and existing fire hydrants are located, distribution pipe sizes should be a minimum of 
6 inches. 

8.2.2 Optional Distribution System Alternatives 

Alternative 1—Repair Distribution System Piping as Needed 
This option is the “do-nothing” alternative, or continued use of the existing distribution system. It would require 
ongoing maintenance and replacement of pipes as they break. The system could be slowly upgraded as old and 
broken pipes are replaced. However, this approach would not solve the existing problems. The system would still 
have inadequate fire flow in some locations and potential water quality problems due to dead end lines. 

Alternative 2—Replace/Install Additional Distribution System Piping Over the Next 10 Years; 
Establish Cast-Iron Pipe Replacement Program. 
The proposed distribution piping improvements over the next 10-years are shown on Figure 8-1. These proposed 
improvements have two goals: 

• To replace the portions of the older cast iron or steel pipes that are located in the most critical parts of the 
system, such as railroad crossings or those feeding large areas 

• To improve the fire flows to the area west of 7th Street and the looping within the system west of the 
railroad. Looping provides more flow to any given point, provides redundant supply points should a pipe 
fail, allows parts of the pipe to be out of service without disrupting all the downstream service, and keeps 
stagnant water from developing on dead end runs that see little demand. 

Pipes through which fire flow is not likely to pass can be 2-, 4-, or 6-inch pipe, depending on daily flows. 
However, the incremental cost to provide 6-inch pipe instead of 4- or 2-inch pipe is quite small. Generally, the 
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new pipes should be 6-inch or larger; 4-inch piping may be acceptable on short dead-end mains with no hydrants. 
On the proposed distribution system layout in Figure 8-1, pipes are 4-inch to 6-inch for general piping and 8-inch 
for mainlines. Dead-ends with a hydrant at the end should be 6-inch. 

A proposed cast-iron pipe replacement program would begin in fiscal year 2027/2028 and extend to the end of the 
study period. The proposed annual disbursement to this fund is $40,000. The purpose of the program is to make 
progress over time toward replacing the older, more leak-prone cast-iron pipe, which will all eventually have to be 
replaced. The goal is to minimize water line breaks and emergency repairs. Specific replacement projects would 
be determined at the time work is done. 

Alternative Evaluation 
The advantages and disadvantages of the two distribution system improvement alternatives are as follows: 

• Alternative 1—Repair Distribution System Piping as Needed 

 Repairing the distribution system piping as needed would not address the problem of meeting the 
500-foot minimum fire hydrant spacing required by the Woodburn Fire Chief. 

 Some of the distribution pipe is over 30 years old and undersized and may contribute to water quality 
problems and losses or fail unexpectedly. 

• Alternative 2—Repair/Upgrade Distribution Piping Over the Next 10 years 

 This alternative would address meeting the 500-foot minimum fire hydrant spacing required by the 
Woodburn Fire Chief. 

 This alternative would replace undersized and older quality piping that may contribute to water 
quality problems or pipe failure before they occur. 

8.3 RECOMMENDATION 
Tetra Tech recommends Alternative 2 for the distribution system. This approach, along with replacement of the 
high-demand pump, will address the low fire flows in the northwest area of the City. It also begins to address the 
potential for failure of older pipes and improves system reliability. As shown on Figure 8-1, the recommended 
improvements include: 

 Install five new fire hydrants to provide 500-foot spacing 
 Replace the medium-demand and high-demand pumps at the water plant 
 Complete the looped connection to Winfield Ranch 
 Complete Alternative 2 Pipe improvement 

Total estimated cost for the recommended improvements is $1,770,000. Detailed cost estimates are included in 
Appendix E of this report. 
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9. SEISMIC RISK ASSESSMENT 

Gervais is located in seismic Zone VII (moderate) for potential damage from a magnitude 9 Cascadia earthquake 
(Plate VII Map of Earthquake and Tsunami Damage Potential for a Simulated Magnitude 9 Cascadia 
Earthquake, contained in the Open File Report O-13-6; see Appendix I). As such, earthquake risks need to be 
addressed and a mitigation plan developed if necessary. 

9.1 IDENTIFICATION OF VULNERABLE WATER INFRASTRUCTURE 

9.1.1 Treatment Facility Building 
The treatment facility building, built in 1990, is a 1,750-square-foot single-story metal frame building, with a 
slab-on-grade floor and a thickened perimeter footing at each column. The structure is bolted to the floor. Based 
on recent discussions with the geotechnical engineer that performed the 2013 seismic analysis for the design of 
Reservoir No. 2, the risk of major damage to this building in a magnitude 9 earthquake is low. 

9.1.2 Storage Reservoirs 
Reservoir No. 1, constructed in 1990, does not comply with seismic code changes made since then. Reservoir 
No. 2, constructed in 2013, had a seismic analysis included in the geotechnical investigation performed for its 
design and meets current seismic requirements (Gervais Water Tank Improvement/Water Relocation, Foundation 
Engineering Inc., June 21, 2013; see Appendix I). 

The Reservoir No. 2 seismic report concluded that up to 3 inches of liquefaction-induced differential settlement is 
possible at the water plant site. A settlement analysis of the reservoir loads found that for the design bearing 
pressure of 2,000 pounds per square foot, the tank foundation could settle between 1 and 1.5 inches. Based on the 
recommendations of the study, Reservoir No. 2 was constructed on a ring foundation built around the perimeter to 
support the tank shell. 

For this Water Master Plan, it is assumed the analysis performed for Reservoir No. 2 is applicable to Reservoir 
No. 1 as well as the water plant site in general. Reservoir No. 2 is considered a vulnerable asset in the event of a 
magnitude 9 earthquake. 

Although Reservoir No. 2 is seismically resilient, a review of as-built drawings revealed that the fittings 
connecting the reservoir piping to the site piping are standard mechanical joint fittings. Improvements to add 
earthquake-resistant flexible expansion joints at these locations is recommended. 

9.1.3 Distribution System 
The AWWA C-900 PVC pipe installed after 1991 typically has mechanical joint fittings, which allow for some 
flexibility at the joints. This pipe is generally earthquake resilient. Joint construction for the cast iron and older 
pipe is not known. For this reason and the fact that cast iron pipe is generally more brittle than PVC, this pipe 
would be more prone to earthquake-induced failures. 
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9.1.4 Fire Protection 
With six exceptions, the City’s 53 fire hydrants are fed by PVC pipelines, so flow to these hydrants is considered 
earthquake resilient. The magnitude and duration of flow to these hydrants may be reduced due to breaks in 
vulnerable cast iron pipes. Water main breaks and leaks are controlled by valving within the system, which would 
require time to locate and operate, depending on the earthquake damage severity. 

9.1.5 Summary 
Portions of the water system considered vulnerable to a magnitude 9 earthquake are presented in Table 9-1. 

Table 9-1. Water System Vulnerabilities 
System Component Deficiency 
Cast iron and Steel Pipes Brittle pipe, possible rigid joints 
Reservoir No. 1 Foundation, tank and connections do not meet seismic code 
Pipeline Connections to Facilities Insufficient flexibility 

9.2 IDENTIFICATION OF CRITICAL WATER INFRASTRUCTURE 
Access to potable water is critical at all times, with allowances for short outages. Sufficient water to provide for 
domestic needs and a limited level of fire protection is considered necessary. To provide for the community in the 
event of a major earthquake, elements of the water system that must continue operating with little or no down 
time have been identified. 

It is assumed that the treatment facility operating at 50 percent of normal capacity for a limited time will be 
enough to provide for community needs. This allows for one of the source wells, most likely Well No. 2 with its 
1,400-foot raw water line, to go offline. It also assumes there will only be one operable reservoir. Critical 
infrastructure is shown in Figure 9-1 and listed in Table 9-2. 

Table 9-2. Critical Water System Infrastructure 
Component Description Purpose 
Well No. 1 Water source 
Reservoir No. 2 Water storage 
Emergency generator at treatment facility Backup power 
Two of four treatment facility pressure filters Water treatment 
All three distribution pumps Maintain system pressure 
Selected transmission mains Service to Gervais High School, City Hall, Limited fire Protection 

9.3 RECOMMENDATION 
The following measures are recommended to provide the necessary level of resiliency to the critical water system 
infrastructure: 

• Install flexible pipe connections at well heads, Reservoir No. 2 and the treatment facility 
• Install five new distribution pipe valves improving the ability to isolate cast iron pipes (see Figure 8-1) 
• Perform structural review of treatment facility building 
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10. SYSTEM IMPROVEMENT RECOMMENDATIONS SUMMARY 

The improvements outlined in the previous chapters will provide for compliance with regulations, upgrade of the 
system, and provisions for future growth. This chapter presents improvement project priorities and a capital 
improvement plan (CIP) for implementing the recommendations. See Figure 8-1 for recommended improvements. 

10.1 PRIORITY RATING OF PROJECTS 
Recommended improvements to address the needs of the City’s water system have been prioritized as follows: 

• Short-Term Improvements—Projects needed to meet minimum standards or codes or are considered 
necessary or resolve an existing problem. 

• Intermediate-Term Improvements—Projects that meet overall goals and objectives but are of 
secondary priorities. Intermediate term pipeline projects both increase system looping and fire flows, and 
also are a step in addressing replacement of older cast iron and steel pipe. 

• Long-Term Improvements—Projects that needed later in the planning period to meet long term capacity 
needs, aging infrastructure and seismic resiliency. 

Table 10-1 shows the prioritization of the recommended water system improvements. 

10.2 COST ESTIMATE APPROACH 
Budget-level estimates developed for this plan are based on recent work in the area and are reliable to 
within 20 percent. Estimated costs include a 30-percent construction contingency and 25-percent markup for 
engineering, legal and administrative costs. Costs are in 2018 dollars unless otherwise noted (ENR 20-city 
average Construction Cost Index = 11185.51). Detailed spreadsheets for the costs are included in Appendix E of 
this report. For funding purposes, an appropriate inflation factor should be applied to obtain project costs. The 
estimates do not include the costs associated with obtaining funding such as application preparation, bond 
counsel, or interim financing. These costs will be highly dependent upon the funding source and requirements and 
cannot be estimated with any accuracy. 

10.3 CAPITAL IMPROVEMENT PLAN 
Table 10-2, showing estimated costs and project priorities for the recommended improvements, is the capital 
improvement plan for the water system in Gervais. 
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Table 10-1. Improvement Recommendation Prioritization 
Category Recommended Improvements 
Short Term Improvements 
Improvements 
to Increase 
Fire Protection 

• Install five new fire hydrants to reduce the distance between any two fire hydrants in the City to 500 feet, meeting fire 
code requirements. 

• Replace the existing high-demand pump at the water plant with a higher capacity pump. Preliminary sizing calls for a 
75-hp pump capable of pumping 1,500 gpm at 150 feet of TDH. 

• Complete the 8-inch diameter pipe looped connection to Winfield Ranch 
Seismic 
Resiliency 
Improvements 

• Provide flexible connections for Reservoir No. 2 8-inch fill pipe, 14-inch discharge pipe and 6-inch drainpipe, placed 
at the perimeter of the tank to absorb movement and differential settlement in the event of an earthquake. 

• Provide five new distribution system valves to better allow vulnerable older pipe segments to be closed off after a 
seismic event. 

Other 
Improvements 

• Replace water meters with upgraded reading equipment. 
• Hire a certified water right examiner to obtain water rights for Well No. 1 and Well No. 2, including a final proof of 

survey of the completed use of beneficial use permit G-12015 and performing a well test. 
• Replace pump for Well No. 1 
• Replace the 15-hp medium-demand pump with a 25-hp pump and variable-frequency drive  

Intermediate Term Improvements 
Pipe 
Improvements 

• Replace 4- and 6-inch steel and cast-iron pipes in Douglas Avenue between 1st Street and 5th Street with 10-inch 
PVC pipe. 

• Replace the 6-inch cast iron pipe in Ivy Avenue between 4th Street and 6th Street with an 8-inch PVC pipe. 
• Install an 8-inch PVC pipe in Grove Avenue between 4th Street and 7th Street. 
• Install a 6-inch PVC pipe in Juniper Avenue between 5th Street and 7th Street. 

Long-Term Improvements 
Storage 
Improvements 

• Reservoir No. 1 with a 500,000-gallon welded steel reservoir designed for an increased maximum water level that 
can be used in the future (beyond the planning period) when Reservoir No. 2 needs replacing. 

• Recoat Reservoir No. 2 
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Table 10-2. Capital Improvement Plan 
CIP Project Cost 
Short-Term Projects 

 

New Fire Hydrants $70,000  
Medium-Demand and High-Demand Pump Upgrades 210,000  
Connection to Winfield Ranch $90,000  
Reservoir No. 2 Flexible Connections $170,000 
New Distribution System Valves $70,000 
Water Rights Transfer $10,000  
Water Meter Repairs $150,000  
Replace Pump for Well No. 1 $17,000 

Short Term Subtotal $770,000 
Intermediate Term (10-20 Year) Projects  
8-inch Grove Avenue Pipeline $360,000  
10-inch Douglas Avenue Pipeline $500,000  
8-inch Ivy Avenue Pipeline $350,000  

Intermediate Term Subtotal $1,210,000 
Long Term Projects   
Replace Reservoir No. 1 $1,390,000  
Recoat Reservoir No. 2 $220,000 
6-inch Juniper Ave Pipeline $190,000  
Cast-Iron Pipe Replacement Program $440,000 

Long Term Subtotal $2,240,000 
Total  $3,680,000 
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11. FINANCIAL ASSESSMENT 

Water system improvements may be financed by the City’s water user fees (rates), system development charges 
(SDCs), federal or state loan programs, grants, and bonds. This chapter includes a financial analysis and 
evaluation of rates and SDCs to fund the recommended CIP and water system through the planning period. 

11.1 FUNDING SOURCES 
With SDCs funding the growth-related improvements, the City will need to fund the improvements to meet 
existing needs with a combination of user rate revenue and funding from outside sources. The following is a 
summary of available local, state and federal funding sources for water system improvements. 

11.1.1 Local Funding Sources 
Local funding sources for capital improvements other than SDCs and water user fees include various types of 
loans, bond programs, grants, and ad valorem taxes (property taxes). Local bond funding typically used in Oregon 
includes general obligation bonds, revenue bonds and improvement bonds (typically used for local improvement 
districts). Ad valorem taxes provide a tax on all property within the jurisdiction, whether developed or not, and 
usually are based on assessed value. Connection fees can only include the jurisdiction’s actual cost associated 
with a connection and cannot cover capital improvement costs. 

11.1.2 State and Federal Grant and Loan Programs 
Several state and federal grant and loan programs are available to help municipalities finance water system 
improvements. The following are the primary sources of funding available for water system financing: 

• The Rural Development Administration, a part of the U.S. Department of Agriculture 
• The Oregon Economic and Community Development Department, which administers the Special Public 

Works Fund, the Water/Wastewater Financing Program, the Community Development Block Grant 
program, and the Bond Bank Program 

Under current programs, the City may qualify for grants available under the Rural Development, 
Water/Wastewater, or Community Development Block Grant programs. 

11.2.3 Safe Drinking Water Revolving Loan Fund 
Each federal fiscal year, the U.S. Environmental Protection Agency makes funds (as grants) available to states for 
the Safe Drinking Water Revolving Loan Fund, a low interest loan program designed to finance drinking water 
system improvements needed to maintain compliance with the Safe Drinking Water Act. In Oregon, the fund is 
administered by the Oregon Health Authority. 

Community and nonprofit non-community water systems are eligible for this fund. Oregon’s grant request process 
begins by identifying and collecting information about current Oregon drinking water system project 
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improvement needs. A Letter of Interest from the water system describing drinking water system needs is required 
to be considered for this fund. 

Communities with a Median Household Income below the state average and projected rates above the 
“affordability rate” are eligible for lower interest loans possible forgivable loan amounts. The affordability rate is 
the monthly rate for a single EDU defined as the median household income times 1.25% divided by 12. For 
Gervais, with a median household income of $51,841 (based on 2017 American Community Survey), the 
affordability rate is $54/month. 

11.2 SYSTEM DEVELOPMENT CHARGES 

11.2.1 1. General 
System Development Charges (SDCs) are fees that local governments collect from property developers to offset 
the cost of public improvements associated with new development. SDCs are one-time fees collected at the time 
of building permit issuance. The fees collected may only be used for capital improvements for municipal services. 
Under Oregon law, SDCs can be charged for capital improvements associated with the following: 

• Water supply, treatment and distribution 
• Wastewater collection, transmission, treatment and disposal 
• Drainage and flood control 
• Transportation 
• Parks and recreation. 

SDCs can consist of an “improvement fee” (for costs of capital improvements to be constructed), a 
“reimbursement fee” (to pay back municipalities for capital construction already built that included future 
capacity needs), or a combination of both. The methodology for determining a city’s SDC is not fixed in statute. 
Instead, local municipalities develop the rate structures for any SDCs imposed. Oregon law requires linkages 
between the charges imposed and the current or projected development. There must be a reasonable connection 
between the need for new facilities and the new development paying the SDC. SDCs cannot be used for 
operational costs or for maintenance of existing facilities. SDCs do not require a public vote, but Oregon law 
requires public notice to adopt or amend SDC methodology. 

11.2.2 Current Gervais SDCs 
The City Code currently authorizes improvement SDCs for its water utility. The current water charge is $2,313 
per single-family residence (1 EDU); last updated in 2006. 

11.2.3 SDC Methodology 
Proposed improvements were evaluated for improvement SDC eligibility with those having all or some of the cost 
attributable to future growth noted in Table 11-1. The appropriate SDC rate for these improvements is determined 
by allocating the growth-related portion of the cost among the anticipated number of future connections to be 
served. A description of the methodology used to determine the portion of those improvements required for future 
growth is presented below along with the resulting attributable portion. 
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Table 11-1. Costs Attributable to Growth 

Project Cost 
Portion for Future 

Growth 
Cost for Future 

Growth 
New Fire Hydrants $70,000  0.0% $0  
Medium-Demand and High-Demand Pump Upgrades $210,000  25.9% $28,523  
Connection to Winfield Ranch $90,000  25.9% $23,337  
Reservoir No. 2 Flexible Connections $170,000  25.9% $44,081  
New Distribution System Valves $70,000  25.9% $18,151  
Water Rights Transfer $10,000  25.9% $2,593  
Water Meter Repairs $150,000  0.0% $0  
Grove Avenue Pipe $360,000  25.9% $93,349  
Replace Well No. 1 Pump $17,000 0 0 
Douglas Avenue Pipe $500,000  25.9% $129,651  
Ivy Avenue Pipe $350,000  25.9% $90,756  
Replace Reservoir No. 1 $1,390,000  25.9% $360,429  
Juniper Ave Pipeline $190,000  25.9% $49,267  
Recoat Reservoir No. 2 $220,000 0% $0 
Current SDC Budget Balancea   ($38,359) 
Total SDC Eligible Costs   $801,778 
Cost per Future EDU   $3,746 
a. The current balance shown represents SDC funds previously collected that have yet to be spent. 

11.2.4 Summary of Costs Attributable to Growth 
The capital costs for the recommended improvements are presented in Table 11-1. The costs include construction, 
contingencies, engineering, legal and administrative costs. The appropriate SDC rate for these improvements is 
determined by allocating the growth-related portion of the cost among the anticipated number of future 
connections (or EDUs) to be served. 

Future EDUs are based on a population increase from 2018 to 2040 of 906 persons (see Chapter 2) divided by the 
assumed persons per household. Based on Portland State population figures, currently Gervais has 4.1 persons per 
household. Assuming this number of persons per household will continue, the resulting number of future EDUs is 
221 and the SDC cost per EDU is $3,746. It is recommended that the SDC charge be adjusted annually to account 
for inflation, as determined by the rise in the previous year’s Consumer Price Index (West Region). 

11.2.5 SDCs for Multifamily and Commercial/Industrial Zoning 
For the purposes of determining the SDC rates for multifamily and commercial/industrial zoning, 1 EDU is 
defined at 30 fixture units (per the current Uniform Plumbing Code), the number of fixtures for a typical single-
family house. The number of fixture units per each multifamily and commercial/industrial connections will be 
divided by 30 to determine its EDU total. 

11.3 RATE ANALYSIS 
The rate analyses performed for this facilities plan centers on the required rate revenue to fund the following: 

• New debt service to finance the existing users’ share of the capital improvements 
• Increased administration costs and operation, maintenance and replacement (OM&R) costs associated 

with expanded facilities. 
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11.3.1 Existing and Future Expenses 

Debt Service 
The City currently services two loans, to USDA with a balance of 176,349 and to Business Oregon with a balance 
of $242,958. The USDA loan expires in 2025 and the Business loan expires in 2037. Annual payments are 
approximately $20,000. For this study, it was assumed that the remaining balance on loans will be paid off with 
user fees over the next 18 years. 

Future debt service will be necessary to fund the recommended improvements. For the purposes of the rate 
analysis three loans through the Safe Drinking Water Revolving Loan Fund were assumed in fiscal years 
2020/2021 and 2026/2027, and 2036/2037 to complete funding for the 20-year CIP. The current annual interest 
rate without special discounts due to income level or rates above the affordability rate discussed in Section 8.22. 
For a 20-year term is assumed for each loan. 

Annual Administration, Operation, Maintenance & Replacement Costs 
Annual administration and OM&R costs are recurring costs typically funded through user rates. OM&R includes 
a set-aside into a fund for future replacement of equipment as needed; the City does not currently set aside any 
revenue into a replacement fund. The 2017/2018 fiscal year City annual cost for administration, operations and 
maintenance was $254,604. For this analysis, it was estimated that these costs would increase by 2 percent per 
year over the planning period, including a set-aside into a replacement fund. 

11.3.2 Existing and Future Rate Revenue 

Current User Rates 
Water user rates are monthly fees assessed to all users connected to the water system. The City currently has 637 
residential users, 11 commercial and industrial connections, and 5 school connection for a total of 653 users. The 
City’s current base user rate is $31.36 per EDU per month. According to records provided by the City, 2018 
annual revenue from user fees was $318,696. 2018 expenses (personnel services, material services and debt 
services) totaled 285,848. The schedule of current water rates is summarized in Table 11-2. 

Table 11-2. Current Water Rate Schedule 

Service Class Base Rate Cubic Feet Base Rate/ Month  
Cost per Additional 100 

Cubic Feet 
Residential and Special Residential 700 $ 31.36 $1.74 
Commercial-Business 700 $52.27 $2.62 
Industrial 700 $52.27 $2.62 
Sacred Heart School 2800 $87.12 $2.62 
Gervais Elementary School 5600 $174.25 $2.62 
Gervais Elem School Cafeteria and Gym 3150 $130.69 $2.62 
Gervais High School 5600 $174.25 $2.62 
 

For comparison purposes, the most recent available survey of water user rates was done by the League of Oregon 
Cities in 2014. The average monthly base water rate for 5,000 gallons (approximately 700 cubic feet) for Cities 
Gervais’ size at that time was $34.04. It is probably approaching $40 now. The Cities of Woodburn and Aurora 
currently have rates of $34.04 and $39.02 per month, respectively, for a single connection and 700 cubic feet of 
usage. 



Water Master Plan  Financial Assessment 

 11-5 

Projected User Rate 
As current rates do not meet expenses and with additional funding being needed for the CIP, a rate increase at the 
beginning of the 2019/2020 fiscal year is recommended. Based on estimates of annual expenses, existing and new 
debt service, and revenue through the planning period, the rate schedule for 2020 shown in Table 11-3 is 
recommended, with an annual increase of 2.75% each year through the planning period. 

Table 11-3. 2020 Proposed Water Rate Schedule 

Service Class Base Rate Cubic Feet Base Rate/ Month  
Cost per Additional 100 

Cubic Feet 
Residential and Special Residential 700 $ 35.50 $1.97 
Commercial-Business 700 $59.17 $2.96 
Industrial 700 $59.17 $2.96 
Sacred Heart School 2800 $98.62 $2.96 
Gervais Elementary School 5600 $197.26 $2.96 
Gervais Elem School Cafeteria and Gym 3150 $147.94 $2.96 
Gervais High School 5600 $197.26 $2.96 
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12. ENVIRONMENTAL ASSESSMENT 

12.1 ALTERNATIVES TO PROPOSED ACTION 
The National Environmental Protection Act requires an environmental evaluation of at least two alternatives for 
projects that must prepare an environmental review. The proposed project presented in this facilities plan (the 
Preferred Alternative) consists of the set of recommendations described in Chapter 10, which were developed 
through an extensive planning analysis. The only identified alternative to the proposed project is to make no 
improvements (the No-Action Alternative). 

Under the No-Action Alternative, no water facilities improvements would be constructed. The City’s water 
system would remain at capacity and be increasingly prone to main breaks and seismic events. Future 
development within the city limits and urban growth boundary would be limited by the existing capacity of the 
treatment facility and storage capacity. 

12.2 AFFECTED ENVIRONMENT/ENVIRONMENTAL CONSEQUENCES 

12.2.1 Land Use 

Affected Environment 
The proposed improvements are within the existing property designated for the water plant; no expansion of the 
site is required. 

Environmental Consequences 
The proposed water plant improvements will be at the plant site and will not affect land use. Land use will not be 
affected by the proposed expansion of the reclaimed water use area. 

With the No-Action Alternative, new development in the treatment facility’s service area could be restricted if the 
system has inadequate capacity to serve future growth. 

Mitigation 
The proposed improvements will have no adverse impact on land use, so no mitigation is required. 

12.2.2 Floodplains 

Affected Environment 
There are no designated floodplains within the existing property designated for the water plant. 

Environmental Consequences 
All of the proposed improvements are outside mapped flood zones and therefore will have no impact on flooding. 
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The No-Action Alternative would have no temporary or permanent impact on flooding. 

Mitigation 
The proposed improvements will have no adverse impact on land use, so no mitigation is required. 

12.2.3 Wetlands 

Affected Environment 
All of the proposed improvements are outside mapped wetlands and therefore will have no effect on the wetlands. 

Environmental Consequences 
All of the proposed improvements are outside mapped wetlands and therefore will have no environmental impact. 

The No-Action Alternative would have no temporary or permanent impact on flooding. 

Mitigation 
The proposed improvements will have no adverse impact on Wetlands, so no mitigation is required. 

12.2.4 Wild and Scenic Rivers 

Affected Environment 
There are no rivers classified as a wild and scenic within the project area. 

Environmental Consequences 
Neither the proposed project nor the No-Action Alternative would directly or indirectly any wild or scenic river. 

Mitigation 
No mitigation of any known wild or scenic river is necessary. 

12.2.5 Cultural Resources 

Affected Environment 
The National Register of Historic Places was reviewed and no historic properties within the vicinity of the water 
plant improvements. 

The Digital Archeological Record was reviewed for archaeological sites in the Gervais area and none were found 
the vicinity of the water facilities. 

The improvements at the water plant will all occur within the vicinity of existing water facilities that are 
developed; therefore, any unknown sites are previously disturbed. 

Environmental Consequences 
The proposed project would not directly or indirectly impact known historic or cultural resources. However, 
unknown prehistoric, historic or cultural resources may exist below the surface that are not detectable without 
subsurface probing or excavation. 



Water Master Plan  Environmental Assessment 

 12-3 

The No-Action Alternative would have no temporary or permanent impact on cultural resources. 

Mitigation 
No mitigation of known historic or cultural resources is necessary. If any historical or archaeological artifacts are 
discovered during the course of construction, work must be temporarily halted, and the engineer must be 
contacted. Work may proceed following at the direction of the engineer after consulting with the State Historical 
Preservation Officer. 

12.2.6 Biological Resources 

Affected Environment 
Investigation of potential impacts on threatened and endangered species was performed as part of the wastewater 
system upgrades in 2001. At that time there were no listed or proposed species within the project site. 

The improvements at the existing water plant and distribution system will all occur within the vicinity of existing 
water facilities which are developed; therefore, the sites are previously disturbed. 

Environmental Consequences 
Neither the proposed project nor the No-Action Alternative would directly or indirectly any known threatened or 
endangered species or their habitat. 

Mitigation 
No mitigation for threatened or endangered species or their habitat is necessary. All construction shall comply 
with the Endangered Species Act. If any evidence of threatened or endangered species or their habitat is 
discovered during the course of construction, work must be temporarily halted, and the engineer must be 
contacted. Work may proceed following at the direction of the engineer after consulting with the U.S. Fish and 
Wildlife Services. 

12.2.7 Water Quality 

Affected Environment 
The affected environment for water quality consists of surface water, draining to the Pudding River, and 
groundwater. 

Environmental Consequences 

Proposed Project 
Construction activities associated with the proposed project may impact water quality in the short term. 
Construction activities, including clearing and grading, would lead to increased potential for erosion and 
sedimentation in downstream drainages. Accidental spills of oils, fuels, or solvents during construction could 
impact groundwater. Release of any potentially toxic materials such as hydraulic fluid, gasoline, chlorine, raw 
sewage or oil could harm fish habitat. 

No-Action Alternative 
Under the No-Action Alternative, the water treatment facilities would not be improved and would remain at 
capacity for the current level of development in the service area. 
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Mitigation 
Mitigation measures for water quality issues include the following: 

• A 1200C general NPDES permit will need to be obtained if required for water quality for the construction 
site. 

• Water used to mitigate for dust created during construction activities will be prevented from entering 
drainages and must be collected and disposed of in accordance with Oregon Department of 
Environmental Quality water quality standards and NPDES permit requirements. 

• To reduce the possibility of chemical spills or releases of contaminants, including any non-stormwater 
discharge to drainage channels, the contractor will implement appropriate hazardous material 
management practices. 
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To: Gervais Water Department 
Pat Claxton 
PO Box 329 
Gervais, OR  97026 

 

Date: June 8, 2017 
 

Re: Source Water Assessment update:  PWS # 4100319 – Gervais Water Department 
 
 
 

Dear Pat Claxton 
 

The drinking water protection staff of the Oregon Health Authority (OHA) and the 
Oregon Department of Environmental Quality (DEQ) are pleased to provide you with 
supplemental Source Water Assessment (SWA) data.  Our goal is to provide you and 
your customers the basic information and resources needed to develop strategies that 
reduce drinking water contamination risk.  Advanced mapping tools and databases were 
used to identify current land use practices and potential contaminant sources within your 
mapped Drinking Water Source Area(s).  Additional resources are provided to help you 
identify and implement contamination risk-reduction strategies.  OHA staff assembled 
these materials after a site visit to review potential contaminant sources and obtain 
feedback regarding the potential contaminant sources of greatest concern to the water 
system.  Based on that visit, we believe the higher priority potential contaminant sources 
within your drinking water source area are: 
 

• Chemicals used or stored in close proximity to well 
• Activities associated with Gervais Public Works & drinking water treatment plant 

(vehicle repair, motor pool, chemical/fuel storage) 
• Waste transfer/recycling stations (Gervais High School) 
• Irrigated crops 
• Stormwater runoff associated with large parking lots 
• Activities associated with residential areas 
 

Management Strategies for reducing risks associated with each of these potential 
contaminant sources are listed in the table immediately following this letter.  These 
include strategies that can be put to use right away.  This report also contains: 
 

 

 
Public Health Division 
Drinking Water Program  

 

 Kate Brown, Governor 

444 A St 
Springfield, OR 97477 

Phone:  (541) 726-2587 
Fax:  (541) 726-2596 

 Source Water Assessment Update 
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• A regional map of nearby drinking water source areas that includes other water 
systems which may have similar potential contaminant source concerns. 

• A zoomed in aerial photo basemap of your drinking water source area(s). 
• A map showing land ownership/use and potential contaminant sources within your 

source area(s).  We encourage you to use this map to identify nearby land use 
authorities and associated potential contaminant sources, as few public water 
systems have legal jurisdiction over their entire source area(s). 

• An inventory table listing the potential contaminant sources (PCSs) identified 
inside your drinking water source area(s).  Using this table in conjunction with the 
maps will help identify additional potential contaminant sources for risk-reduction 
strategies. 

 
The appendices include the following drinking water source protection resources: 
 

• Appendix 1, a guide for developing and implementing source water protection 
strategies; 

• Appendix 2, notes and a key to the Maps and PCS Inventory Table; 
• Appendix 3, a resource list for water quality, including links to fact sheets; 
• Appendix 4, funding sources and free or low-cost technical assistance. 

 
This report can be used as a standalone document for drinking water source 
protection or in conjunction with Source Water Assessment reports previously 
completed by OHA and DEQ between 1998 and 2005.  If available, we encourage you 
to use the original Source Water Assessment report which contains additional 
information characterizing well/spring construction, the drinking water source area(s), 
and susceptibility to potential contaminant sources.  Contact OHA at (541) 726-2587 to 
receive the original SWA Report, or to request a new SWA Report if one was not 
previously completed. 
 

To further support protection efforts, a statewide Drinking Water Source Protection 
Resource Guide for groundwater systems is available at:  
http://www.oregon.gov/deq/wq/programs/Pages/DWP-Source.aspx.  For additional assistance 
regarding drinking water source protection, please contact Tom Pattee at OHA (541) 726-
2587 ext.24. 
 

Sincerely, 
 
 
Gregg Baird 
OHA Drinking Water Services 
 
 

cc: Electronic Source Water Assessment file, Springfield 
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Management Strategies for High Priority Potential Sources of Pollutants 
Identified in Gervais Water Department Drinking Water Source Area 

 
Contact Drinking Water Protection Staff with questions or for assistance with any potential sources of contamination not identified in this document. 

 

Potential Pollutant 
Type 

Potential Impact Pollutant Reduction and Outreach Ideas 

Chemicals stored or 
used in close proximity 
to well or spring 

Chemicals, fuels, and 
equipment maintenance 
materials may impact 
groundwater source 
 
(Higher potential risk) 

□ Verify that no fuels, pesticides, fertilizers or other chemicals are used within 100 feet of the well or spring or 
stored near the wellhead or spring, and that all backup fuel supplies have secondary containment. 
□ Consider increased setbacks based on aquifer sensitivity and degree of hazard.  See info on Integrated Pest 
Management (http://npic.orst.edu/pest/ipm.html) for alternative methods.  Alternate methods for vegetation 
management within the well or spring setback may include mechanical removal, mowing, or non-chemical pre-
emergent or post-emergent herbicide. 
□ Correct any outstanding well/spring box construction or casing seal deficiencies. 
□ Create a spill response plan. 
□ Acquire spill response equipment and any regulatory required training. 
□ Ensure all fuels and chemicals have secondary containment. 
 
Fact Sheets/Resources 
*Managing Small Quantity Chemical Use: 
http://www.deq.state.or.us/wq/dwp/docs/EPA/EPASWPPracticesBulletin_ChemUseSmallQ.pdf 
 *Integrated Pest Management: http://npic.orst.edu/pest/ipm.html 

Cropland -- 
   
Irrigated (includes 
orchards, vineyards, 
nurseries, greenhouses)  
 
Non-irrigated (includes 
Christmas trees, grains, 
grass seed, pasture) 

Over-application or 
improper handling of 
pesticides/fertilizers 
may impact drinking 
water.  Excessive 
irrigation may transport 
contaminants or 
sediments to 
groundwater/surface 
water through runoff or 
infiltration.   

□ Encourage farm operator to work with their local SWCD, Oregon State University County Extension Agent, 
or Natural Resources Conservation Service to develop a Farm Plan, if they have not done so already (websites 
below).  Ensure the Farm Plan addresses:  crop production practices, pesticide/fertilizer/petroleum product 
handling and storage, vehicle/equipment maintenance and repair, livestock waste storage and treatment, 
hazardous waste management, wastewater disposal/fill, and wells. 
 
Agency Websites: 
Soil and Water Conservation Districts:  http://oacd.org/conservation-districts/directory 
OSU Extension:  http://extension.oregonstate.edu/find-us 
Natural Resources Conservation Service, Oregon:  http://www.nrcs.usda.gov/wps/portal/nrcs/site/or/home/ 
Oregon Department of Agriculture:  http://www.oregon.gov/ODA/Pages/default.aspx 
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Potential Pollutant 
Type 

Potential Impact Pollutant Reduction and Outreach Ideas 

 
(Higher risk if irrigated 
or high precipitation - 
Moderate risk if drip-
irrigated or non-
irrigated)  

□ Also send relevant fact sheets and information below. 
 
Fact Sheets/Resources 
*Managing Agricultural Fertilizer Application (US EPA source): 
http://www.deq.state.or.us/wq/dwp/docs/EPA/EPASWPPracticesBulletin_AgFertilizer.pdf 
*Managing Large-Scale Application of Pesticides: 
http://www.deq.state.or.us/wq/dwp/docs/EPA/EPASWPPracticesBulletin_PesticidesLargeScale.pdf 
*Irrigation System Maintenance, GW Quality, and Improved Production: 
https://catalog.extension.oregonstate.edu/em8862 
*Guidance for Evaluating Residual Pesticides on Lands Formerly Used for Agricultural Production 
http://www.deq.state.or.us/lq/pubs/docs/cu/GuidanceEvalResidualPesticides.pdf 
□ If this land covers a large percentage of your Drinking Water Source Area, notify your local Soil and Water 
Conservation District (SWCD) of your source area location. 
□ Identify and document any pesticides used to maintain site and areas applied. 
 
Additional recommendations: 
□ Set up or participate in a local material exchange program. 
http://www.oregon.gov/DEQ/mm/Pages/Material-Recovery-and-Recycling.aspx 
□ Participate in Pesticide Stewardship or Integrated Pest Management Programs (or other efforts , such as 
pesticide collection events for unused and legacy pesticides) to reduce use of  products that threaten water 
quality:  
http://www.oregon.gov/DEQ/wq/programs/Pages/Pesticide.aspx 
http://www.deq.state.or.us/wq/pubs/factsheets/community/pesticide.pdf 
□ See DEQ factsheet “Pesticide use in the vicinity of drinking water sources” for additional regulations and 
recommendations:  http://www.deq.state.or.us/wq/dwp/docs/pesticideUse.pdf 

Stormwater run-off --   
focusing on 
high density housing 
(> 1 House/0.5 acre) 

Improper use, storage, 
and disposal of 
household chemicals 
may impact the 
drinking water supply; 
stormwater run-off or 
infiltration may carry 
contaminants to 
drinking water supply 
 

□ Identify underground injection wells and dry wells for stormwater disposal.  Verify permit status. 
□ Education program on stormwater issues. 
□ Ongoing public education program on pesticide and fertilizer use, household hazardous waste, pet waste, and 
household pharmaceutical waste disposal 
□ Host or facilitate ongoing household hazardous waste, collections 
□ Work with your municipality to increase emphasis on pre-treatment for stormwater runoff and best 
management practices for stormwater. 
□ Develop best management practices and maintenance plan for drywells and injection wells. 
http://www.deq.state.or.us/wq/uic/docs/guidelines.pdf 
□ Review Portland’s Stormwater Management Manual and the Oregon's Water Quality Model Code and 
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Potential Pollutant 
Type 

Potential Impact Pollutant Reduction and Outreach Ideas 

(Moderate potential 
risk) 

Guidebook (or other stormwater management document), and develop program to address stormwater issues. 
□ Consider municipal code to address stormwater - see DLCD Water Quality Model Code and Guidebook 
□ Send applicable information from list below: 
 
Fact Sheets/Resources 
*Use of Injection Control Systems and Groundwater Protection: 
http://www.deq.state.or.us/wq/pubs/factsheets/uic/shallowinjwell.pdf 
*Managing Stormwater to Prevent Contamination of Drinking Water:   
http://www.deq.state.or.us/wq/dwp/docs/EPA/EPASWPPracticesBulletin_StormWater.pdf 
*Water Quality Model Code and Guidebook:  http://www.oregon.gov/LCD/waterqualitygb.shtml 
*Portland's Stormwater Management Manual:  http://www.portlandonline.com/bes/index.cfm?c=dfbbh 
*Best Management Practices (BMPs) for Washing:  
http://www.deq.state.or.us/wq/pubs/bmps/washactivities.pdf and  
*Managing Pet and Wildlife Waste to Prevent Contamination of Drinking Water: 
http://www.deq.state.or.us/wq/dwp/docs/EPA/EPASWPPracticesBulletin_PetWaste.pdf 
*Disposal of Chlorinated Water from Swimming Pools and Hot Tubs: 
http://www.oregondeq.com/WQ/pubs/bmps/swimpooldisp.pdf 
*Household Hazardous Waste Program:  http://www.oregon.gov/DEQ/Hazards-and-
Cleanup/hw/Pages/hhw.aspx 
*Underground Injection Control (UIC) Program:  http://www.oregon.gov/DEQ/wq/wqpermits/Pages/UIC.aspx 
*Healthy Lawn, Healthy Environment:  https://www.epa.gov/sites/production/files/2014-
04/documents/healthy_lawn_healthy_environment.pdf 

Commercial 
or industrial sites – 
 
includes businesses that 
1) do not require permits 
or  
2) regulated facilities like 
dry cleaners, cleanup 
sites, hazardous 
waste/materials sites, 
underground storage 
tanks, wastewater and 
solid waste disposal 

Spills, leaks, or 
improper handling of 
solvents, petroleum 
products, wastewater, 
or other chemicals and 
materials associated 
with commercial or 
industrial activities may 
impact the drinking 
water supply 
 

 
(Higher potential risk) 

□ Review "Drinking Water Protection Strategies for Commercial and Industrial Lane Uses" and consider other 
general or business sector specific strategies for pollution risk 
reduction.http://www.deq.state.or.us/wq/dwp/docs/DWPStrategiesCommercialIndustrial.pdf 
□ Notify the owner or manager of their location within your drinking water source area and send the following 
general fact sheets: 
*Basic Tips for Keeping Drinking Water Clean and Safe 
http://www.deq.state.or.us/wq/pubs/factsheets/drinkingwater/BasicTips12WQ005.pdf  
*Groundwater Basics 
http://www.deq.state.or.us/wq/pubs/factsheets/drinkingwater/GroundwaterBasics.pdf 
*Business and Industry tips for reducing water quality impacts (DEQ) 
http://www.deq.state.or.us/wq/pubs/factsheets/drinkingwater/busindtips.pdf 
*Pollution Prevention for Industry and the Environment: 
http://www.deq.state.or.us/pubs/general/IndustryandEnvironmentPollutionPrevention.pdf 
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Potential Pollutant 
Type 

Potential Impact Pollutant Reduction and Outreach Ideas 

□ Contact owner/operator to verify that any chemical or petroleum product storage (if present) cannot impact 
groundwater.  For example, chemicals could be stored and used inside, or have secondary containment.  
Encourage business to receive technical assistance from DEQ’s non-regulatory Toxics Use/Waste Reduction 
Technical Assistance Program:   
http://www.oregon.gov/DEQ/Hazards-and-Cleanup/hw/Pages/Technical-Assistance.aspx 
□ Implement relevant best management practices (BMPs) from "Best Management Practices for Storm Water 
Discharges Associated with Industrial Activities" fact sheets.  
www.deq.state.or.us/wq/stormwater/docs/nwr/indbmps.pdf 
□ Work with Drinking Water Protection staff or permitting program staff to ensure permitted facilities are in 
compliance.  

Residential lands  
 
– private urban or private 
rural homes 

Spills, leaks, or 
improper handling of 
chemicals, fuels, 
wastewater, and other 
materials may impact 
drinking water; 
infiltration containing 
pesticides or fertilizers 
may impact drinking 
water 

 
(Moderate potential 
risk) 

□ Contact residents (see DEQ drinking water website for example letter) and provide information on their 
location within your drinking water source area. Outreach can be done through local media or via utility bills. 
Send (or refer to) relevant fact sheets and web resources from list below. 
 
Fact Sheets/Resources 
*DEQ DWP website for Residential/Rural Land Uses (under Management Strategies by Land Use):  
http://www.oregon.gov/DEQ/wq/programs/Pages/DWP-Source.aspx 
*Groundwater Basics:  http://www.deq.state.or.us/wq/pubs/factsheets/drinkingwater/GroundwaterBasics.pdf 
*Healthy Lawn, Healthy Environment:  https://www.epa.gov/sites/production/files/2014-
04/documents/healthy_lawn_healthy_environment.pdf 
*What is Household Hazardous Waste?:  http://www.deq.state.or.us/lq/pubs/docs/sw/hhw/WhatisHHW.pdf 
*Household Hazardous Waste Program:  http://www.oregon.gov/DEQ/Hazards-and-
Cleanup/hw/Pages/hhw.aspx 
*Household Pharmaceutical Waste Disposal: 
http://www.deq.state.or.us/lq/pubs/factsheets/sw/HouseholdPharmaceuticalWasteDisposal.pdf 
*Groundwater Friendly Gardening Tips:  http://wellwater.engr.oregonstate.edu/groundwater-friendly-
gardening 
 
Additional measures may include: 
□ Establish ongoing educational program on household hazardous waste and proper disposal of 
pharmaceuticals, lawn and landscaping, septic system maintenance. 
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Potential Pollutant 
Type 

Potential Impact Pollutant Reduction and Outreach Ideas 

Landfills, composting 
facility, historic waste 
dumps, waste transfer, 
waste recycling stations 

Water percolating 
through or coming into 
contact with waste 
material may transport 
contaminants to 
groundwater supply 
 
(Higher potential risk)  

□ Notify the landowner or manager of their location within your drinking water source area 
□ Work with DEQ Drinking Water Protection staff or permitting program staff to review permits and ensure 
permitted facilities are in compliance.  http://www.oregon.gov/DEQ/mm/swpermits/Pages/default.aspx 
□ For historic landfills, check with the DEQ Site Assessment program to verify status of site: 
http://www.oregon.gov/DEQ/Hazards-and-Cleanup/env-cleanup/Pages/Site-Assessment.aspx 
□ Ensure DEQ cleanup program staff are aware of the drinking water source area location, and are working 
towards “No Further Action” status. For more information, go to: http://www.oregon.gov/DEQ/Hazards-and-
Cleanup/env-cleanup/Pages/default.aspx 
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Figures List: 
 

Key to Figures1 

 
Figure 1:  Drinking Water Source Area and Vicinity Map2 

 
Figure 2:  Drinking Water Source Area Map3 

 
Figure 3:  Drinking Water Source Area with Land Ownership/Use and Potential Sources of 
Contaminants Map4 

 
--------------------------------------------------------------------------------------------------------------- 
 
1 The Key provides legend symbols for the accompanying Figures.  More detailed 
information regarding the Key is also provided in Appendix 2. 
 
2 The purpose of Figure 1, the Drinking Water Source Area and Vicinity Map, is to show 
other nearby water systems that may be addressing similar concerns with potential 
contaminant sources.  It is often advantageous for water systems with similar concerns to 
work together when addressing those concerns. 
 
3 The purpose of Figure 2, the Drinking Water Source Area Map, is to show an up close map 
of the drinking water source area for the water system overlain on an aerial photo.  The 
aerial photo can be used to help identify general land use practices such as agriculture, 
forestry, residential, and/or commercial/industrial areas. 

 
4The purpose of Figure 3, Drinking Water Source Area with Land Ownership/Use and 
Potential Sources of Contaminants Map, is to show the location of potential contaminant 
sources and land ownership/use within the drinking water source area.  Many water systems 
do not own or have management authority over large portions of their mapped drinking 
water source area.  Therefore, when considering effective drinking water protection 
measures, it is advantageous to work with private land owners and/or agencies that are 
responsible for managing land use practices within the drinking water source area. 
 
 
Additional Drinking Water Source Area Maps with more detail or other mapped features are 
also available upon request by contacting OHA (541) 726-2587.  Detailed or expanded maps 
may be especially useful in areas where a high density of potential contaminant sources are 
present. 
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Key to Figures 
Source Water Assessment Update 

for public water systems using groundwater 

 

 

 
  
General Legend: 

Land Ownership/Use: 
 

Potential Sources of Pollutants identified in 
State and Federal Regulatory Databases: 
 

Transportation: 
 Interstate

U.S. Routes

Oregon Routes

Roads (BLM)

Railways (USGS - 2009)

Potential sources of pollution:  The inventory of potential sources of pollution is based on readily-available state and federal regulatory databases.  The primary intent 
is to identify and locate significant potential sources of contaminants of concern.  Non-regulated and non-point sources such as areas with agricultural, septic systems, 
or managed forests are generally not identified in the regulated databases but are presented in the figures as a factor of land ownership/use.  It is important to remember 
that the sites and areas identified are only potential sources of contamination to the drinking water.  Water quality impacts are not likely to occur when contaminants 
are used and managed properly and land use activities occur in such a way as to minimize contaminant releases.  It is highly recommended that the community 
“enhance” or refine the delineation of the sensitive areas and the identification of the potential contamination sources through further research and local input.  If there 
were no potential sources of contamination identified during the review of regulatory databases or community’s enhanced inventory, the water system and community 
should consider the potential for future development to impact the source water. 

Groundwater 2-yr TOT (Zone 1 for

Groundwater Drinking Water Source

City limits (ODOT,

County Boundary

Springs) 

2013) 

Confined Animal Feeding Operations (ODA as of

Dry Cleaner, Active (DEQ as of

Dry Cleaner, Dry Store (DEQ as of 2015)

Dry Cleaner, Closed (DEQ as of 2015)

Dry Cleaner, Inactive (DEQ as of 2015)

Dry Cleaner, Solvent Supplier (DEQ as of 2015)

Environmental cleanup site with known contamination (DEQ
as of 01/2016)

Environmental cleanup site No Further Action required or
otherwise lower risk (DEQ as of 01/2016)

Hazardous Material Large Quantity Generator (DEQ - HW as
of 1/02/2016)

Hazardous Material Small Quantity or Conditionally Exempt
Generator  (DEQ - HW as of 1/02/2016)

Hazardous Material Transport, Storage, and Disposal sites
(DEQ - HW as of 1/2016)

Hazardous Substance Information System (OSFM as of
2009)

Hazardous Substance Information System - AST (OSFM as
of 2009)

Leaking underground storage tank - Confirmed (DEQ as of
9/2012) (Locaton will likely need verification.)

Leaking underground storage tank with No Further Action
required or otherwise lower risk (DEQ as of 9/2015) (Location
will likely need verification.)

Mining permits (DOGAMI as of 1/16/2014)

Oil and Gas wells (permitted only) (DOGAMI as of 7/2016)

Original Source Water Assessment Potential Contaminant
Source - Area-wide source (DEQ as of 2005)

Original Source Water Assessment Potential Contaminant
Source - Point source (DEQ as of 2005)

)
Other Source Water Assessment Potential Contaminant
Source - SWA Update (OHA/DEQ as of 2016)

School Locations OR (DHS as of 2015)

Solid Waste sites (DEQ - SW as of 1/25/2016)

&R
Underground Injection Control - Stormwater (UIC - DEQ as of
91/12/2016)

#
Underground Injection Control - Non-stormwater (UIC - DEQ
as of 91/12/2016)

Underground Storage Tanks (DEQ as of 1/25/2016) (Location
will likely need verificaton.)

Water Quality domestic wastewater treatment sites (DEQ -
SIS  as of 1/25/2016)

Water Quality permits (DEQ - SIS as of 1/25/2016)

2016) 

2015) 

Private Urban Lands (within city limits)

Private Rural Lands (private non-industrial
outside city limits)

Agriculture (Ag Zoning (BLM) and NASS
2013)

Private Industrial Forests (ODF data); Lands
Managed by Private Industry (BLM)

Local Government

State Dept. of Forestry

State - Other

Bureau of Land Management

U.S. Forest Service

Federal - Other

Bonneville Power

Bureau of Indian

Undetermined

Water
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Figure 1 
Gervais Water Department, (PWS #4100319) 

Drinking Water Source Area and Vicinity 
 

  

This map is provided to assist public water systems and their 
communities identify other local water systems that may have 
common concerns.  It may be beneficial for communities with similar 
risks or concerns to develop place-based planning with collaborative 
partnerships to implement priority actions for risk reduction. 

This product is for informational purposes and may not have be prepared for, or be suitable 
for legal, engineering or surveying purposes.  Users of this information should review of 
consult the primary data and information sources to ascertain the usability of the information. 

Prepared by: Gregg Baird – 6/8/2017 

Legend

Groundwater 2-yr TOT (Zone 1 for Springs)

Groundwater Drinking Water Source Area

Surface Water Drinking Water Source Area

City limits (ODOT, 2013)

County Boundary

) 
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Figure 2 

Gervais Water Department, (PWS #4100319) 
Drinking Water Source Area 

 
 

  

See original Source Water Assessment for information 
on delineation method and aquifer/well parameters.  If 
a copy of the Source Water Assessment is needed 
contact Oregon Health Authority Drinking Water 
Services at (541) 726-2587. 

This product is for informational purposes and may not have be prepared for, or be suitable 
for legal, engineering or surveying purposes.  Users of this information should review of 
consult the primary data and information sources to ascertain the usability of the information. 

Prepared by: Gregg Baird – 6/8/2017 

Legend

Groundwater 2-yr TOT (Zone 1 for Springs)

Groundwater Drinking Water Source Area

City limits (ODOT, 2013)

Streams

Waterbodies

) 
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Figure 3 
Gervais Water Department, (PWS #4100319) 

Drinking Water Source Area with Land Ownership/Use 
and Potential Sources of Contamination 

 
 
 
 
 
 
 
 
 
 
 
  

Groundwater drinking water source area 2-year
time-of-travel (Zone 1 for springs)

Groundwater drinking water source area

City limits (ODOT, 2016)

County Boundary

Interstate

U.S. Routes

Oregon Routes

Roads (BLM)

Railways (USGS - 2009)

Private Urban Lands (within city limits)

Private Rural Lands (private non-industrial
outside city limits)

Agriculture (Ag Zoning (BLM) and NASS
2013)

Private Industrial Forests (ODF data); Lands
Managed by Private Industry (BLM)

Local Government

State Dept. of Forestry

State - Other

Bureau of Land Management

U.S. Forest Service

Federal - Other

Bonneville Power

Bureau of Indian

Undetermined

Water

Legend: Notes: 
See Key for Figures for symbol key to 
potential sources of pollution identified on 
regulatory databases.  Additional information 
also provided in Appendix 2. 

Due to limitations for locational data, some 
mapped locations will need further research to 
verify presence and location. 

Additional detailed maps can be provided for 
areas where a high density of potential 
contaminant sources are present. 

This product is for informational purposes and 
may not have be prepared for, or be suitable 
for legal, engineering or surveying purposes. 
Users of this information should review of 
consult the primary data and information 
sources to ascertain the usability of the 
information. 

 
 

Prepared by: Gregg Baird – 6/8/2017 

Key to land ownership/use.  Not all may 
be present in mapped area: 
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Appendix B. Well Logs 
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Appendix C. Oregon Health Authority Water 
Quality Records 
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Appendix D. Water Rights Correspondence 

 

 





































 

 

Water Master Plan 

Appendix E. Detailed Cost Estimates 

 

 





CITY OF GERVAIS

WATER FACILITIES MASTER PLAN UPDATE

Estimated Costs

WATER SUPPLY

Water Rights Transfer

Item Qty Unit Unit Cost Total Cost

Hire Consultant or Certified Water Rights 
Examiner 1 LS $10,000 $10,000

Construction Subtotal $10,000

Construction Contingencies (% of total) 30% $3,000

Engr, Arch, Admin, Legal Fees (% of Total Constr. & Contingency) 0% $0

Total Project Cost $13,000

Replace Well Pump No. 1 

Item Qty Unit Unit Cost Total Cost

Remove and Replace Pump 1 LS $13,000 $13,000

Construction Subtotal $13,000

Construction Contingencies (% of total) 30% $4,000

Engr, Arch, Admin, Legal Fees (% of Total Constr. & Contingency) 0% $0

Total Project Cost $17,000



CITY OF GERVAIS

WATER FACILITIES MASTER PLAN UPDATE

Estimated Costs

WATER STORAGE IMPROVEMENTS

Option 1 - Replace Reservoir No. 1 with 500,000 Gallon Reservoir in Existibng Location

Item Quantity Unit Unit Cost Total Cost

Mobilization 1 LS $52,258 $52,258

Demo Existing Reservoir 1 LS $20,000 $20,000

80 ft dia reservoir 1 Gal $460,000 $460,000

Excavation & Foundation Pad Prep 0 CY $70 $0

Relocate8" Backwash 130 LF $85 $11,050

14" DI Piping 95 LF $170 $16,150

8" Piping 105 LF $85 $8,925

Relocate 10" Raw Water 150 LF $115 $17,250

Relocate Valve Nest 1 LS $0

14" Tie in 1 EA $12,000 $12,000

14" Butterfly Valve 3 EA $5,500 $16,500

14" Tee 1 EA $3,000 $3,000

14" Fittings 1 LS $50,000 $50,000

10" Fittings 1 LS $25,000 $25,000

8" Gate Valve 3 EA $2,000 $6,000

8" Tee 1 EA $850 $850

8" 45 Degree Bend 3 EA $1,000 $3,000

Relocated Electrical and Telemetry 100 LF $20 $2,000

Erosion Control 1 LS $1,500 $1,500

Construction Subtotal $706,000

Construction Contingencies (% of total) 30% $212,000

Engr, Arch, Admin, Legal Fees (% of Total Constr. & Contingency) 25% $230,000
Total Project Cost $1,150,000

Option 2 - Replace Reservoir No. 1 with 500,000 Gallon Reservoir to West 

Item Quantity Unit Unit Cost Total Cost

Mobilization 1 LS $63,117 $63,117

Demo Existing Reservoir 1 LS $20,000 $20,000

Demo E. Garage & BW Sump 1 LS $15,000 $15,000

80 ft dia reservoir 1 Gal $460,000 $460,000

Excavation & Foundation Pad Prep 631 CY $70 $44,197

 8" Backwash Piping & Fittings 220 LF $85 $18,700

14" DI Piping 210 LF $170 $35,700

8" Piping 160 LF $85 $13,600

Relocate 10" Raw Water 120 LF $115 $13,800

New Prefab Steel Garage 2500 SF $30 $75,000

Garage Floor Slab 2500 SF $8 $20,000

Garage Foundation 185 CY $70 $12,963

Backwash Foundation 42.2 CY $80 $3,378

Concrete (New Backwash Sump) 30.8 CY $750 $23,121

Relocated Electrical and Telemetry 100 LF $20 $2,000

Temporary Facilities (Backwash) 1 LS $30,000 $30,000

Erosion Control 1 LS $1,500 $1,500

Construction Subtotal $853,000

Construction Contingencies (% of total) 30% $256,000

Engr, Arch, Admin, Legal Fees (% of Total Constr. & Contingency) 25% $277,000
Total Project Cost $1,390,000



CITY OF GERVAIS

WATER FACILITIES MASTER PLAN UPDATE

Estimated Costs

Install Siesmic Connection at Reservoir No.2 

Item Qty Unit Unit Cost Total Cost

Mobilization (percentage of total) 8% LS $15,000 $15,000

Install 8" Fill Pipe Flexible Fittings 3 EA $15,000 $45,000

Install 14" Flexible Connection 1 EA $30,000 $30,000

Main Reconnections 4 EA $3,000 $12,000

Construction Subtotal $102,000

Construction Contingencies (% of total) 30% $31,000

Engr, Arch, Admin, Legal Fees (% of Total Constr. & Contingency) 25% $33,000

Total Project Cost $170,000



CITY OF GERVAIS

WATER FACILITIES MASTER PLAN UPDATE

Estimated Costs

DISTRIBUTION SYSTEM IMPROVEMENTS

New Fire Hydrants

Item Qty Unit Unit Cost Total Cost

Mobilization (percentage of total) 8% LS $2,200 $2,200

Fire Hydrant Assembly 5 EA $5,500 $27,500

Surface Restoration 5 EA $1,500 $7,500

Construction Subtotal $38,000

Construction Contingencies (% of total) 30% $11,000

Engr, Arch, Admin, Legal Fees (% of Total Constr. & Contingency) 25% $12,000

Total Project Cost $70,000

Douglas Ave Pipeline Replacement

Item Qty Unit Unit Cost Total Cost

Mobilization (percentage of total) 8% LS $22,000 $22,000

10" PVC C900 Water Main (w/Fittings) 1,060 EA $109 $115,540

Bore 18" Stl Casing at UPRR Crossing 150 LF $550 $82,500

Surface Restoration 427 SY $50 $21,333

Service Reconnections 16 EA $300 $4,800

Main Reconnections 6 EA $3,000 $18,000

6-inch Gate Valve Assembly 2 EA $2,000 $4,000

10-inch Gate Valve Assembly 4 EA $4,800 $19,200

Traffic Control 1 LS $10,000 $10,000

Erosion Control 1 LS $5,000 $5,000

Construction Subtotal $303,000

Construction Contingencies (% of total) 30% $91,000

Engr, Arch, Admin, Legal Fees (% of Total Constr. & Contingency) 25% $99,000

Total Project Cost $500,000



CITY OF GERVAIS

WATER FACILITIES MASTER PLAN UPDATE

Estimated Costs

Ivy Ave Pipeline Replacement

Item Qty Unit Unit Cost Total Cost

Mobilization (percentage of total) 8% LS $16,000 $16,000

8" PVC C900 Water Main (w/Fittings) 610 EA $85 $51,850

Bore 16" Stl Casing at UPRR Crossing 150 LF $520 $78,000

Surface Restoration 227 SY $50 $11,333

Service Reconnections 16 EA $300 $4,800

Main Reconnections 6 EA $3,000 $18,000

6-inch Gate Valve Assembly 2 EA $2,000 $4,000

8-inch Gate Valve Assembly 4 EA $3,000 $12,000

Traffic Control 1 LS $10,000 $10,000

Erosion Control 1 LS $5,000 $5,000

Construction Subtotal $211,000

Construction Contingencies (% of total) 30% $63,000

Engr, Arch, Admin, Legal Fees (% of Total Constr. & Contingency) 25% $69,000

Total Project Cost $350,000

Grove Ave. Pipeline

Item Qty Unit Unit Cost Total Cost

Mobilization (percentage of total) 8% LS $16,000 $16,000

8" PVC C900 Water Main (w/Fittings) 790 EA $85 $67,150

Bore 16" Stl Casing at UPRR Crossing 150 LF $520 $78,000

Surface Restoration 307 SY $50 $15,333

Service Reconnections 10 EA $300 $3,000

Main Reconnections 3 EA $3,000 $9,000

6-inch Gate Valve Assembly 2 EA $2,000 $4,000

8-inch Gate Valve Assembly 4 EA $3,000 $12,000

Traffic Control 1 LS $10,000 $10,000

Erosion Control 1 LS $5,000 $5,000

Construction Subtotal $220,000

Construction Contingencies (% of total) 30% $66,000

Engr, Arch, Admin, Legal Fees (% of Total Constr. & Contingency) 25% $72,000

Total Project Cost $360,000



CITY OF GERVAIS

WATER FACILITIES MASTER PLAN UPDATE

Estimated Costs

Connection to Winfield Estates

Item Qty Unit Unit Cost Total Cost

Mobilization (percentage of total) 8% LS $15,000 $15,000

8" PVC C900 Water Main (w/Fittings) 210 EA $85 $17,850

Surface Restoration 20 SY $50 $1,000

Service Reconnections 0 EA $300 $0

Main Reconnections 2 EA $3,000 $6,000

6-inch Gate Valve Assembly 3 EA $2,000 $6,000

Traffic Control 0 LS $10,000 $0

Erosion Control 1 LS $5,000 $5,000

Construction Subtotal $51,000

Construction Contingencies (% of total) 30% $15,000

Engr, Arch, Admin, Legal Fees (% of Total Constr. & Contingency) 25% $17,000

Total Project Cost $90,000

Medium and High Demand Pump Upgrades

Item Qty Unit Unit Cost Total Cost

Mobilization (percentage of total) 8% LS $15,000 $15,000

Piping modfications 1 LS $8,000 $8,000

New High Demand 75 Hp Pump and Motor 1 LS $50,000 $50,000

Replace 15 Hp Pump with 25 Hp, Motor and VFD 1 LS $20,000 $20,000

Pump Installation 1 LS $15,000 $15,000

Electrical 1 LS $10,000 $10,000

Soft Start 1 LS $10,000 $10,000

Construction Subtotal $128,000

Construction Contingencies (% of total) 30% $38,000

Engr, Arch, Admin, Legal Fees (% of Total Constr. & Contingency) 25% $42,000

Total Project Cost $210,000



CITY OF GERVAIS

WATER FACILITIES MASTER PLAN UPDATE

Estimated Costs

Juniper Avenue Pipeline

Item Qty Unit Unit Cost Total Cost

Mobilization (percentage of total) 8% LS $15,000 $15,000

8" PVC C900 Water Main (w/Fittings) 550 EA $85 $46,750

Surface Restoration 200 SY $50 $10,000

Service Reconnections 2 EA $300 $600

Main Reconnections 4 EA $3,000 $12,000

6-inch Gate Valve Assembly 8 EA $2,000 $16,000

Traffic Control 1 LS $10,000 $10,000

Erosion Control 1 LS $5,000 $5,000

Construction Subtotal $116,000

Construction Contingencies (% of total) 30% $35,000

Engr, Arch, Admin, Legal Fees (% of Total Constr. & Contingency) 25% $38,000

Total Project Cost $190,000

New Distribution Valves for Siesmic Resiliency 

Item Qty Unit Unit Cost Total Cost

Mobilization (percentage of total) 8% LS $2,200 $2,200

Install 6-inch Gate Valves 5 EA $5,500 $27,500

Surface Restoration 5 EA $1,500 $7,500

Erosion Control 1 LS $4,000 $4,000

Construction Subtotal $42,000

Construction Contingencies (% of total) 30% $13,000

Engr, Arch, Admin, Legal Fees (% of Total Constr. & Contingency) 25% $14,000

Total Project Cost $70,000
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Drinking Water Security for 
Small Systems Serving 3,300 
or Fewer Persons 

One of the Simple Tools for Effective 
Performance (STEP) Guide Series 



Disclaimer 

will be made based on the applicable statutes and regulations. Therefore, interested parties are free to raise 
questions and objections about the appropriateness of the application of this guide to a particular situation, and 

revised this guide or to obtain additional copies, contact the Safe Drinking Water Hotline at (800) 426-4791. 

The U.S. Environmental Protection Agency (EPA) prepared this guide to help you enhance the security of your 
water system. This document does not impose legally binding requirements on EPA, states, tribes, or the 
regulated community, and it may or may not be applicable to a particular situation depending on the 
circumstances. EPA and state decision makers retain the discretion to adopt approaches on a case-by-case basis 
that may differ from this guidance where appropriate. Any decisions regarding a particular community water system 

EPA will consider whether the recommendations or interpretations in this guide are appropriate in that situation 
based on the law and regulations. EPA may change this guidance in the future. To determine whether EPA has 
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Is This Guide for Me?

This guide is designed for community water systems (CWSs) serving 3,300 or fewer persons. CWSs include all publicly and privately owned systems 
providing drinking water to at least 25 year-round residential customers or 15 year-round service connections. This guide may be useful for: 

z Small town systems z Homeowners’ associations 
z Rural water districts z Small private systems 
z Tribal systems z Public Service Districts (PSDs) 
z Manufactured home communities 

This guide presents basic information and steps you can take to improve security and emergency preparedness at your water system. It explains why 
security improvements are important and discusses Vulnerability Assessments (VAs) and Emergency Response Plans (ERPs) – tools that you can 
use to improve security at your system. 

Additional copies of this guide may be obtained by calling the Safe Drinking Water Hotline at (800) 426-4791. You may also download the guide from 
EPA’s Water Security Web site at http://epa.gov/safewater/watersecurity. 

Your state (see box below) can provide additional security-related material and help you implement appropriate security measures at your water 
system. State contact information can be found in Appendix A. Drinking water industry associations and technical assistance providers also are 
actively involved with water security issues. See “Where Can I Find Additional Help?” on page 34 for their contact information. 

1 

Please note that the term “state” is used in this guide to refer to your Drinking Water Primacy Agency. The Primacy 
Agency for most systems is the State Drinking Water Agency. However, the Primacy Agency for systems located in the 
Navajo Nation is the tribal office. The Primacy Agency for systems located on other tribal lands, in the State of 
Wyoming, or in the District of Columbia is the EPA regional office. 



What Will I Learn?

Part of providing safe drinking water is protecting your system from various threats and preparing for emergencies. Everyone involved in water system 
ownership, management, and operation – owners, operators, board members, and local officials – has a responsibility for water system security. If you 
are part of any of these groups, this guide will help you by: 

z Explaining what Vulnerability Assessments (VA) and Emergency Response Plans (ERP) are 

z Describing the main activities and steps involved in completing VAs and ERPs 

z Identifying user-friendly tools, templates, software, and checklists that can help you work through your VA and ERP 

In this guide, you will learn about drinking water security initiatives and how to take practical actions to improve security at your system. You will also 
learn how to help ensure that your system is prepared to handle an emergency. 

2 

preparedness and response capabilities. 

improving security and emergency preparedness at your water system. 

What Are Systems Serving More than 3,300 Persons Doing? 

In response to the 2001 terrorist attacks, Congress passed the Public Health Security and Bioterrorism Preparedness and Response Act (Public 
Law 107-188) in 2002. This law requires that a CWS serving more than 3,300 persons conduct a VA. A copy of the VA must be sent to EPA 
according to a schedule specified in the law. CWSs serving more than 3,300 persons must also prepare or revise an ERP and certify to the EPA 
Administrator that the plan has been completed within 6 months of completing the VA. The ERP should incorporate the results of the VA and 
provide details on the actions a system will take to respond to an emergency. 

Although the Act’s requirements do not apply to systems serving 3,300 or fewer persons, it is important for systems of all sizes to understand their 
vulnerabilities and plan for emergencies. Systems serving 3,300 or fewer persons should consider completing a VA and an ERP to improve their 

It is important to note that some states have their own VA  and ERP requirements. Be sure to check with your state to determine if there are 
requirements you must consider. 

Building a Team 

You will need the help of everyone involved with your water system’s ownership, management, and operations to improve security and emergency 
preparedness at your system. Build a team made up of water system operators, board members, and owners and make a team commitment to 



Why Is It Important to Improve Security and Prepare for 
Emergencies? 
There are many threats that may put at risk your ability to provide a reliable and safe supply of water to your customers. Your system may face various 
man-made threats, both intentional and accidental, such as: 

z Accidents (e.g., construction, traffic) z Hazardous material releases

z Backflow z Terrorism

z Fire/arson z Vandalism


The idea that your system could be the target of terrorism may seem far-fetched to you. Man-
made threats, however, are only some of many potential causes of emergencies at water 
systems. Natural disasters that might cause an emergency at your system include: 

z Earthquakes z Severe cold weather/ice storms

z Floods z Tornadoes

z Forest and brush fires z Waterborne disease outbreaks

z Hurricanes


Your responsibility is to protect your customers from the negative outcomes of these threats. 
These outcomes could include: 

z A shortage of drinking water

z Illnesses or deaths

z Public panic and fear of drinking the water from your system

z Costs of rehabilitating, rebuilding, or decontaminating your water system

z Long-term contamination of your water supply

z Interruption of firefighting capability

z Interruption of sanitary services


To deliver safe drinking water to your customers, you should have appropriate security measures in place, and you should know how to 
respond to an emergency. If your system is vulnerable to any threat, the health of your customers is at risk. If you are not prepared to 
respond to a crisis, the negative effects of the emergency will be magnified. Ignoring vulnerabilities and failing to properly plan for 
emergencies jeopardizes the safety of the water you deliver and the health of the people who depend on it. On the other hand, if you act 
now, you and your customers will have more confidence and peace of mind knowing that you are improving your system’s security and 
emergency-response capability. 
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critical information for you and your system. 
You will see this key throughout the guide. Pay special attention to these “key points,” which highlight 



What Is a Vulnerability Assessment?

A VA is a step-by-step evaluation of your system and its operations that assesses your ability to reduce the risk of different threats. A VA identifies 
weaknesses in your system’s security and focuses on the types of possible threats that could keep you from providing a safe and reliable supply of 
water to your customers. Once your VA is completed, you should know which of your system’s components might be vulnerable, and you will have 
begun to identify and prioritize the security upgrades and operational changes that will reduce risks to your system. 

HOW DO I CONDUCT A VULNERABILITY ASSESSMENT? 

Identifying potential security threats and completing a VA might seem like an overwhelming challenge. You might think that you need an expert to 
properly evaluate your system’s security. This section, however, outlines a few basic steps that will allow YOU to examine the risks facing your system. 
Using this approach, along with available tools, you can evaluate your system’s security and begin to address any problems or needed improvements – 
without the help of outside consultants or security experts.  Build a team made up of the water system operator, board members, and owners. This team 
will help you develop a complete VA. 

It is important to note that some states have their own VA requirements. Be sure to check with your state to determine if there are requirements you 
must consider. Your state can also be a good source of assistance if you have questions about VAs. 

How you perform your VA is completely up to you and should reflect the needs and characteristics of your system. That said, there are six basic steps 
that everyone should follow when conducting a VA of their system (see the figure below).1 The steps described in this section offer a general overview 
that will help you understand the activities necessary for an effective VA. Completing these steps will help you take a thorough look at the security risks 
your system faces. 

steps; these tools are listed in “Where Can I Find Additional Help?” on page 34. 

1: Evaluate System 3: Consider Consequences 6: Plan Action4: Assess Likelihood 

To complete your VA, follow the six steps on the following pages. The graphic below will help you track the steps as you move from 
page to page. There are a number of worksheets, checklists, and other aids that can help you conduct a VA and accomplish these six basic 

2: Identify Threats 5: Evaluate Measures 

1 These six steps are based on the six basic elements listed in Vulnerability Assessment Factsheet, EPA Office of Water (EPA 816-F-02-005); November 
2002. 
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VA Step 1


YOUR SYSTEM AND ITS COMPONENTS – KNOWING AND EVALUATING CRITICAL RELATIONSHIPS 
In this step you should think about your entire water system, including your primary goals, the customers you serve, and your system’s components. To 
tackle this step, you should: 
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1: Evaluate System 3: Consider Consequences 6: Plan Action4: Assess Likelihood2: Identify Threats 5: Evaluate Measures 

Although you may feel that you already are familiar with your system and how it works, evaluating each system component (including 
system personnel and water source) both independently and as part of overall system operations is the key to identifying its possible 
weaknesses. It is important to identify “single points of failure” in the system, or system components or processes that, if they failed, 
would interrupt the system’s ability to supply reliable, safe water. It is also especially important for you to identify your critical customers 
(e.g., hospitals, fire departments), services, and components to help you prioritize your activities. It is important to provide yourself with an 
accurate picture of your system in this step. The rest of the VA process relies on this information! 



VA Step 2


IDENTIFY POSSIBLE THREATS TO YOUR SYSTEM 
The second step of your VA gives you the chance to identify the types of threats that could disrupt your system’s ability to provide a reliable and safe 
supply of water. To complete this step, you should: 
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Take the time necessary to think through all of the potential threats that could affect your system. Work with law enforcement officials to 
get a better idea of the threats you may face. By coming up with the most complete list you can, you will ensure that your VA considers 
as many risks as possible. Making sure you really understand where and how your system is vulnerable will help you tackle VA Step 3. 

2: Identify Threats 4: Assess Likelihood 6: Plan Action3: Consider Consequences 5: Evaluate Measures 1: Evaluate System
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VA Step 3


CONSIDER POSSIBLE CONSEQUENCES 
There are numerous negative outcomes that can result from threats against your system, and it’s important for you to understand the possibilities. To 
complete this step, you should: 
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1: Evaluate System 3: Consider Consequences 6: Plan Action4: Assess Likelihood 

will aim to prevent or reduce the likelihood of these consequences. The more thorough you are, the better your plan will be. 

2: Identify Threats 5: Evaluate Measures 

Focus on the threats that would most harm your system’s ability to provide a reliable and safe supply of water. You should be as 
thorough as possible in thinking about the possible consequences of any threat. The plans that you make to reduce risk in VA Step 6 



VA Step 4


ASSESS THE LIKELIHOOD OF NEGATIVE CONSEQUENCES 
This task can be very difficult because often there is too little information to make a good assessment. To help you do the best job you can, you should: 

dmw

w 
nonm

m 

lac ol ,etat s r u o y t cat n o C 
n a ,eci f f o t neecr of n e al 

ot slaici f f o ht la e h ci l b u p 
y e ht r e hte h e nimrete d 
e ht oi tar of ni eva h 
er a ta ht st aer ht f o s e p yt 
.aera r u o y ni yl eki l ts o

+ w 
w 

r et a y brae n t cat n o C 
f o s e p yt t a h ees ot sei t i l i t u 

e va h t h gim y e ht st a er ht 
. decaf + nwow 

wm 
dnu 

sm 
.m 

t n e di c ni r u oy ei v e R 
ef t s a p e ht or f st r o p er 

n at sr e d r et t e b ot sraey 
t a el b or p yt i r uces tsa p 

et s y s r u oy 

on page 34. 

Assessing the likelihood of specific intentional acts (as opposed to natural or accidental events) and their consequences will be 
challenging, but remember that figuring out which threats are most likely will determine how your system will reduce risk and plan for 
emergencies. Take advantage of all of the information you have and make sure you continuously re-evaluate the likelihood of specific 
acts and their consequences. Additional tools for gathering information are discussed in “Where Can I Find Additional Help?” beginning 

6: Plan Action1: Evaluate System 2: Identify Threats 3: Consider Consequences 4: Assess Likelihood 5: Evaluate Measures 
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VA Step 5


EVALUATE EXISTING MEASURES 
Before you can decide what additional measures need to be taken, you should evaluate the effectiveness of what you already do to protect your system. 
To complete this step, you should answer the following questions: 
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In answering these questions, you probably found that some system components are already adequately protected, while others are 

are properly executed and well maintained and those that provide little or no protection because they are poorly executed or 

existing policies and procedures. 

1: Evaluate System 6: Plan Action4: Assess Likelihood 

not. This information will help you prioritize the steps you take to protect your system. Be sure to distinguish between measures that 

maintained. It is important that you do not overlook vulnerabilities caused by inadequate security measures or lack of knowledge about 

2: Identify Threats 3: Consider Consequences 5: Evaluate Measures 



lllVA Step 6 
PLAN TO REDUCE RISKS 
Based on the assessment you’ve worked through in VA Steps 1 through 5, you can now develop a plan to reduce the risks facing your system. The 
analysis that you’ve done should allow you to identify your most urgent security needs and develop a plan that addresses these needs first. To develop 
your plan you should: 
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weaknesses and vulnerabilities. One final word of caution: keep it 
secure, and keep a second copy in a safe offsite location. 

Take the time to review the work you did in VA Steps 1 through 5. This will help to ensure that your plan considers all possible 
your VA contains a lot of important and sensitive information —

4: Assess Likelihood1: Evaluate System 2: Identify Threats 3: Consider Consequences 5: Evaluate Measures 
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6: Plan Action 



What’s Next?

Your VA has identified a number of system vulnerabilities, and you have begun to address those vulnerabilities with a plan to reduce risk. The 
next two sections of this guide provide more details on the two methods you can use to reduce risk: 

1.	 You can enhance your system’s security by taking direct measures that improve your ability to detect, deter, or delay threats to your 
system. The next section briefly describes these concepts and offers basic security improvements that can address vulnerabilities. 

2.	 The results of a VA should be included in your system’s ERP so that you can respond effectively should vulnerable parts of your system 
be threatened. “What Is an Emergency Response Plan?” on page 16 describes an ERP and takes you through a step-by-step process for 
preparing one. 

11 



What Security Improvements Can I Make Immediately?

This section will help you develop a prioritized list of improvements that will reduce your system’s vulnerability to threats. Although security 
improvements vary in complexity and cost, you will see in this section relatively inexpensive, practical changes that can be implemented immediately. 
You may not have to hire consultants or invest in top-of-the-line technology to act right now and increase the protection of your customers at a very 
reasonable cost. 

The basic security measures described in this section will help improve your ability to DETECT, DETER, and DELAY security threats (see circles below). 

Because many water systems share common vulnerabilities, 
there are a number of solutions that most systems should 
consider. Several common security actions are described on 
the pages that follow. These security actions tend to focus on 
intentional threats or acts, but some improvements can 
produce several benefits and make your system more secure 
against other threats (e.g., accidents, natural disasters) as 
well. 

Detect 

Know your water system and 
keep an eye on your facilities so you 
know when your security has been 
breached (e.g., patrol your water 

other points of entry for signs of 
tampering, establish a 

neighborhood 
watch program). 

Deter 

Make it very clear that your 
facilities are secure and closely 
watched and that the penalty for 

trespass is severe (e.g., require staff 
to display photo IDs at all times, post 
signs restricting entry to authorized 

personnel). 

Delay 

Have multiple security measures 
in place to slow down anyone who is 
trying to harm your system (e.g., lock 

“Jersey barriers,” install security 
fences around facilities). Delaying an 

intruder gives you more time to 
detect a problem and more 

time to respond. 

system perimeter, check locks and 

and alarm all points of entry, install 

Remember that some of the measures 
suggested on the following pages may 
not be needed at your system. Some 
might be more complex than you need; 
others might address vulnerabilities 
that you’ve already remedied. Look at 

remedy your system’s highest priority 
security needs. 

your VA and choose the actions that 
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and will protect the health of your customers. By detecting, deterring, and delaying threats, you are reducing your system’s 

discussed in the next section. 

Don’t be intimidated by the length of these lists. Any security improvements you make will decrease the risks your system faces 

vulnerabilities. Any risks you can’t minimize through security measures should be addressed as part of your ERP, which is 



What Is an Emergency Response Plan?

An ERP is a written, well-thought-out series of planned actions that help you respond to emergencies of all 
types. An effective ERP for a small drinking water system makes use of the system’s VA (see “What Is a 
Vulnerability Assessment?” on page 4) by addressing possible consequences of vulnerabilities identified 
in the VA. An ERP presents clear and logical steps to take in response to possible emergencies, 
designates persons responsible for specific actions, provides for training and planned practice exercises, 
and ensures effective coordination with first responders, law enforcement, and health officials. 

If your water system does not have an ERP, you should prepare one. An ERP will help you organize your 
response to emergencies before they happen. An emergency can happen at any time, and any problem 
with the drinking water supply will become a top priority for you and the affected members of your 
community. An emergency could generate tremendous and immediate pressures on system operators, 
emergency response professionals, law enforcement, local health officials, and the public. A system that 
has an ERP and has practiced organized emergency response exercises will have a much better chance of 
minimizing the effects of emergencies. Therefore, having a well-planned system response to foreseeable 
emergencies makes good sense. 

Preparing an ERP can take some effort. You should build an internal team of water system operators, board 
members, and owners to develop a complete ERP. The steps below can help you prepare a new ERP (or 
update your existing ERP). Keep in mind that the most effective ERP for your system will build on the 
findings of your VA. And remember that your state can be a good source of assistance should you have 
questions or need help in developing your ERP. Finally, because every system is different, you may need to 
modify the ERP development process described below to make it work for you. 

It is important to note that some states may have their own ERP requirements. Make sure you check with 
your state to see whether it has established specific requirements that you must address. 

Keep in mind that the steps that follow offer only a general overview of the activities you should undertake to 
complete an ERP. There are a number of resources that offer detailed worksheets or other tools to help you. 
They are listed in “Where Can I Find Additional Help?” on page 34. 
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move from page to page. 

3: Putting it Together 

To complete your ERP, follow the five steps listed on the following pages. The graphic below will help you track the steps as you 



ERP Step 1


ERP PREPARATION 
In developing an ERP, you should identify and form partnerships with the people and organizations whose help your system will need in an emergency, 
including: 

z Local police and fire departments z Nearby water utilities (for developing interconnections and 
z Public health officials mutual aid agreements) 
z Local Emergency Planning Committees z Health care providers 
z Local government/city managers z Equipment suppliers 
z State and federal agencies z News media 

Forming effective partnerships with these organizations and individuals will help you better develop the core elements of your ERP and better coordinate 
emergency activities when the ERP is put into action. The partnerships also will help everyone become better prepared for emergency response. 

Many communities have Local Emergency Planning Committees (LEPCs). A typical LEPC is made up of representatives of the municipal government, 
fire department, hospitals, environmental organizations, citizen groups, law enforcement and other emergency response officials, industry, and other 
interested parties. EPA maintains a database of over 3,000 LEPCs and their contact information. Visit http://www.epa.gov/ceppo/lepclist.htm to see 
whether your community has an LEPC. If it does, you should work especially closely with the LEPC when developing your ERP. Doing so will help 
ensure that your response to any emergency is coordinated as efficiently as possible. 

partners understand your goals and including your partners in the development of your ERP will improve your plan and help you develop 
more effective relationships with your partners. 

Reach out to potential partners, describe your plans and objectives to them, and solicit their input and assistance. Helping your 
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ERP Step 2


THE EMERGENCY RESPONSE PLAN – CORE ELEMENTS 
A number of core elements should be included in any ERP, including yours. These elements will help ensure that your ERP and emergency response 
capabilities enable you to respond to any kind of emergency or threat. At the same time, the elements are flexible enough to ensure that your ERP 
meets the specific needs of your system. The core elements are discussed below. 

Core Element 1: System-Specific Information 

In an emergency, you should be able to provide basic technical information to personnel who will provide emergency assistance. In most cases, the 
organizations providing assistance will be those with which you formed partnerships under ERP Step 1. To ensure that you can provide the necessary 
system-specific information quickly and accurately, it is important that you include it as an easily accessible part of your ERP. 

The basic information that you should include in this section of your ERP is: 

z 

z Population served and number of service connections 
z 

distribution system) 
z How to isolate parts of your system when the need arises 

Owner name, operator name(s), and Public Water System Identification (PWSID) number, which identifies your system to 
your state and to EPA 

Key information about critical system components (e.g., source water, treatment plant, water and chemical storage, and 
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ERP Step 2 (Continued)


Core Element 2: Roles and Responsibilities 

You should specify roles and responsibilities for yourself and for your partners from outside of your system. First, you should designate an Emergency 
Response Leader (and a back-up) who will be the main point of contact and the primary decision maker during an emergency. Other system personnel 
and your partners also should understand their roles, responsibilities, and place in the chain of command. While it is important not to get bogged down 
in terminology and titles, it is also important that you and your Emergency Response Leader make sure all parties are clear about their roles. 

Everyone also should be familiar with what is known as “command structure language.” The Federal Emergency Management Agency (FEMA) and other 
federal agencies are using the National Incident Management System (NIMS) to coordinate emergency efforts. Your state and local government may 
also have adopted NIMS. The NIMS Incident Command System (ICS) is the standard organizational structure for all major domestic incidents. It helps to 
coordinate the efforts of many emergency responders. NIMS will enable responders at all levels to work together more effectively to manage domestic 
incidents no matter what the cause, size, or complexity. You can obtain more information on NIMS and the NIMS ICS from FEMA at http:// 
www.fema.gov/nims. 

At a minimum, your ERP should include the following basic information for your Emergency Response Leader and one back-up 
point of contact: 

command. Remember to communicate this information to your partners verbally and in writing. 

z Home telephone number 
z Address 

z Name 
z Cell phone number (if applicable) 

z Work telephone number 
z Pager number (if applicable) 

You should also identify other key individuals and partners and describe their roles, responsibilities, and places in the chain of 
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ERP Step 2 (Continued)


Core Element 3: Communication Procedures - Who, What, and When 

Timely communication with a variety of audiences is an essential component of your ERP. You should plan to notify three groups of people:  system 
personnel, emergency response partners, and the public/news media. 

z System personnel – Your Emergency Response Leader or backup should be the first person notified of an emergency. Other appropriate 
personnel should then be contacted. 

z Emergency partners – These are the partners you identified in ERP Step 1. They should be contacted as necessary depending on the type of 
emergency. 

z Public and news media – You should designate in advance a spokesperson who will handle public and media communications during an 
emergency. This spokesperson should not be the Emergency Response Leader. You should also develop a plan that your spokesperson can 
follow in communicating with the media and the public. This plan will help your spokesperson maintain a message that is clear, accurate, and 
easily understood by your audience. For more information about communicating with your water consumers, see “How Should I Communicate 
with My Customers?” on page 30. 

sample contact list templates you can use. 

Your ERP should include contact information for all individuals and organizations that fall into the groups discussed above. The list 
should include contact names, addresses, and all phone numbers for each contact. Update this list regularly to ensure that information 
is current and organize it to ensure that the highest priority calls are made first. States and technical assistance providers may have 
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ERP Step 2 (Continued)


Core Element 4: Personnel Safety 

Protecting the health and safety of your personnel is an important part of your ERP. In your ERP, you should write out basic safety precautions, 
identify the location of first aid supplies, and identify locations where personnel should meet in the event of an emergency. You should also 
make sure that your personnel are regularly trained in all of your safety procedures. 

The personnel safety section of your ERP should, at a minimum, include the following: 

z Directions for proper first aid and medical treatment 
z Procedures for using and maintaining emergency response equipment 
z Identification of evacuation routes and evacuation procedures 
z Identification of assembly areas and procedures for locating all personnel 
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ERP Step 2 (Continued)


Core Element 5: Identification of Alternate Sources of Water 

Your ERP should identify alternate sources of water that can address short-term (hours to days) and long-term (weeks to months) outages. There are a 
number of different options for short-term and long-term water supplies. Short-term options include bottled water from outside sources or retailers and 
bulk water from a variety of sources. Long-term options may include connecting your distribution system to a neighboring system. These alternate 
sources should be clearly identified in your ERP, and the agreements or arrangements for accessing the alternate sources should be clearly spelled out. 
Your source list and the agreements with these sources should be kept up to date. 

You should also plan for the impact of various public health notifications, including “boil water,” “do not drink,” and “do not use” notices. The different 
steps you may need to take to deal with each of these notifications should be addressed clearly in your ERP. See “How Should I Communicate with 
My Customers?” on page 30 for guidance on notifying your customers and providing them with instructions on how to protect themselves. 

The important thing to remember is to identify short-term and long-term alternate water sources in your ERP and to establish 
agreements with these partners before an emergency occurs. Your ERP should list your alternate water sources, along with the 
relevant contact information. You should also file copies of your agreements with your ERP. 

Core Element 6: Equipment and Chemical Supplies 

Using the results of your system’s VA, you should identify in your ERP where to find the equipment, repair parts, and chemicals needed in the event of 
an emergency. 

This section of your ERP should include an updated list of: 

z Current equipment 
z Repair parts 
z Chemical supplies 
z Agreements with nearby systems to share portable generators and spare parts 
z Contact information for any partners who can assist you with equipment and chemical supplies 
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ERP Step 2 (Continued)


Core Element 7: Property Protection 

Protecting your facilities, equipment, and records is very important for getting your system running again after an emergency. Your ERP should clearly 
describe procedures to secure and protect important assets. 

facilities, and the steps you will take to protect other crucial property and records. 
In this section of your ERP, you should consider describing how you will lock down your facilities, how you will control access to your 

Core Element 8: Water Sampling 

Sampling is critical to determining whether the water your system produces is safe for your customers to drink and use. In your ERP, you should 
address water sampling and monitoring issues that could arise during an emergency. Water sampling and analysis is critical during the detection of an 
incident and during recovery from an incident. When developing your ERP, you should consult with your state on water sampling and monitoring 
requirements, including responsibility for water quality monitoring, during an emergency.  Make sure you know what to do in an emergency before an 
emergency occurs. 

z Proper sampling procedures 
z The location and number of required samples 
z Who is responsible for taking samples 
z Contact information for laboratories or partners who will help analyze the samples and explain the results 

You should include the following information in this section of your ERP: 

1: Preparation
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ERP Step 3


PUTTING YOUR ERP TOGETHER AND KNOWING WHEN TO PUT IT INTO ACTION 
Now that you’ve addressed the core elements of your ERP, you should organize and document that information in a useful way. If you have an 
existing ERP or other emergency management documents, now is the time to update all of them with the work you’ve done in ERP Steps 1 and 
2. The goal, of course, is to produce a single, complete ERP that is accessible and easy to use. How you organize and document your ERP is 
up to you and should reflect the specific needs of your system; however, you should check with your state to see whether it has any 
requirements that might affect your finished ERP. 

During this step you should also develop procedures for deciding when to put your ERP into action. Knowing when to use your ERP is as 
important as preparing and documenting it. In a natural emergency such as a tornado, earthquake, or flood, the decision to put your ERP into 
action is obvious. This type of emergency is easy to confirm. 

It is more difficult to decide when to put your ERP into action when it comes to intentional acts. Here, the decision is critically important. While 
it is essential that you pay attention to any threat, you need to carefully think through and document a process to screen out hoaxes and avoid 
false alarms. During each threat incident, it is critical that you or your Emergency Response Leader consider three key questions: 

z Is the threat possible? 
z Is the threat credible? 
z Has the incident been confirmed? 

respond to a specific threat. More information about assessing threats is offered in some of the tools listed in “Where Can I Find 
Additional Help?” on page 34. 

Remember, the answers to these questions will most likely differ with each incident and will probably determine what parts of your 
ERP need to be implemented. You or your Emergency Response Leader should exercise judgment when determining how to 
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ERP Step 4


ACTION PLANS – RESPONDING TO DIFFERENT TYPES OF EMERGENCIES 
An Action Plan provides your system with quick approaches for responding to specific types of emergencies. The Action Plans that you develop should 
complement the general activities outlined in the core elements of your ERP and should be tailored to specific events (e.g., floods, tornadoes). Action 
Plans should be short and concise “rip and run” documents that can be detached from your ERP and taken into the field by emergency responders. The 
activities listed in the Action Plans should complement actions already initiated under your ERP. You should develop Action Plans for intentional acts 
and for natural disasters and other significant events. 

Intentional Acts 

Action Plans should cover the following incidents and threats of such incidents (e.g., hoaxes): 

z Contamination z Intentional hazardous chemical release

z Structural damage/physical attack z SCADA, computer, or cyber attack


Natural Disasters and Other Significant Events 

You may want to incorporate or modify existing plans to deal with a variety of natural disasters and other significant events. If you don’t have existing 
plans, it makes sense to develop new plans to cover such events that may affect your system, including: 

z Fire z Earthquake z Accidental hazardous spill/release 
z Flood z Electrical power outage z Construction accidents 
z Hurricane and tornado z Mechanical failure z Personnel problems (loss of operator, 
z Severe weather (snow, ice, z Water supply interruption medical emergencies) 

temperature, lightning, drought) z Contaminated water treatment chemicals 

z 
z 

specific type of emergency 

z Recovery actions to bring your system 
back into operation 

z Remediation actions needed to make 
sure your system is fully restored 

Remember, your Action Plans should be clear, concise, and accessible. They should be well organized to make sure that the proper 
Action Plan can be found quickly by the staff members who need it. Your Action Plans should include the following basic information: 

Special notification requirements 
Special response steps necessary for the 
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ERP Step 5


NEXT STEPS 
Completing your written ERP is only the first step in making sure that your system is prepared to deal with an emergency. Your ERP should be a “living” 
document that you review and update regularly to make sure that all of your information is correct and up to date. Training in how to use your ERP is 
just as important as developing and updating it; even the best ERP will be difficult to implement during an emergency if people do not know their 
responsibilities. You should regularly practice implementing your ERP. Orientation exercises, table-top workshops, functional exercises, and full-scale 
drills are all ways in which you can help to make sure that your well-planned ERP is executed properly and efficiently when a real emergency arises. 
You can find more information about these training exercises in the tools listed in “Where Can I Find Additional Help?” on page 34. 

1: Preparation 2: Core Elements 3: Putting it Together 4: Action Plans
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How Do I Maintain and Upgrade Security in the Long Run?

Completing your VA and ERP does not mean you have reached the finish line; a lapse in security and preparedness can be disastrous. You should 
continually assess your weaknesses, upgrade your system’s security, and plan for unforeseen events. You should regularly reassess your vulnerabilities 
and revise your ERP as threats and personnel change. Remember to regularly practice implementing your ERP, especially if you make changes to it. 

Re-examine Your Vulnerabilities 
Part of your long-term security strategy should be to re-evaluate your vulnerabilities. Ask your state if it has changed any of its security requirements. 
Your state is also a great resource for finding the latest information available on system vulnerability and security. Perhaps a new threat has emerged in 
your area, a new security measure is available, or new funding programs have been created. In addition, you should continue to train staff members so 
they understand the system’s vulnerabilities and their roles in keeping the system secure. 

From “BexarMet Recruits Customers for Community Watch Program,” Wilson County News, February 12, 2003: 

like to help.” 

Neighborhood Watch Program 

In February 2003, The Bexar Metropolitan Water District (BexarMet) in Texas began asking customers who live near water facilities to 
keep a watchful eye on any unusual activity. Participants were asked to call BexarMet any time of the day or night if they observed 
suspicious activity around a water facility. 

Customers of BexarMet who live near water facilities received a letter requesting their assistance. The letters outlined the program and 
identified situations when residents should call 911 or BexarMet dispatchers. In addition, volunteers were given magnets with the phone 
number of BexarMet dispatchers.  Pablo and Angelita Gallegos were the first volunteers. They live near a water storage tank and see 
the program as a good step forward. “We’re here all the time,” said Pablo Gallegos, “and whenever I see something, I’ll call because we 
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Upgrade Your Security 
Besides keeping your understanding of your system’s vulnerabilities 
current, you might continue to reduce risks by implementing security 
upgrades that are more costly or take more time to put in place. As your 
vulnerabilities change, you might need new security upgrades. The table 
below lists some long-run security measures that can detect, deter, and 
delay threats. 

Remember that upgrading your security may also benefit other areas of 
your system operation. For example, properly sealed wells provide source 
water protection, backflow prevention programs improve the quality of water 
you deliver to your customers, and increased knowledge of your system 
can lead to improved technical, financial, and managerial capacity. 
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Update Your ERP 
In addition to minimizing the risks posed to your customers, you should continue to prepare for emergencies. You should re-examine your ERP, 
especially as your system and its vulnerabilities change, so that you can respond to a crisis. Make sure that you do not let the relationships and 
communication channels that you’ve built deteriorate over time. If possible, you should conduct drills regularly to make certain that your system is as 
prepared as it can be for an emergency. 
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Threat Response 

, November 23, 2003: 

In September 2003, system managers at Las Cruces Water Utilities (TX) emptied a city water tank after an alarm 
signaled a break-in. Lacking a means to quickly determine if the water was contaminated, operators elected to drain the 
entire storage tank. 

backup tanks to supply users. 

respond more quickly in the future.” The system was able to isolate the problem to the tank, and its customers were not 
at risk. 

From Daniel Borunda, “Utilities Take Steps to Protect Water Supplies,” El Paso Times

The system flushed and refilled the tank, returning it to service the following day. In the meantime, the system used 

“Our system worked very well,” Water Resources Administrator Gilbert Morales said. “There were a couple of areas that 
we found where our system could have been better, but this helped us identify those shortcomings and will help us 

Remember that your VA and ERP contain sensitive information and should be stored in a safe place. In addition, copies should be 
kept in a secure off-site location. Access to your security information should be limited to staff members and to local and state 
officials on a need-to-know basis only. 



How Should I Communicate with My Customers?

Good communication with your customers is an important part of your emergency response efforts. The people who depend on you for drinking water will 
need immediate, clear, and honest information during an emergency. Without this information, your customers may erroneously assume your water is 
unsafe and stop drinking it. Even worse, your customers may continue to drink contaminated tap water because they have not received the message 
that it is unsafe. 

This section will help you develop a plan for communicating with your customers during an emergency or other crisis. There are several steps. The first 
step is to identify your critical customers, the customers who could be most affected by a problem with their water supply. The second step is to 
establish relationships with different groups in your community that could help you get your message out when you need to. The third step is to prepare 
a plan for notifying your customers during an emergency. The relationships you built during the second step will help you do so quickly and efficiently. 

CRITICAL CUSTOMERS 

In the event of an emergency, your critical customers will need to be alerted quickly and may require an alternate supply of water. Critical customers are 
those most vulnerable to poor-quality water and insufficient quantities of water. Among them are children, the elderly, and the sick, as well as important 
institutions such as fire departments, hospitals, and power plants.  You should establish communication channels with these customers now so they 
can be alerted at the first sign of an emergency. 
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BUILDING RELATIONSHIPS FOR EFFECTIVE COMMUNICATION


Once you better understand whom you need to notify, you should build relationships and 
plan how you will distribute critical public health information during an emergency or other 
crisis. These decisions can and should be made long before you face an emergency so that 
you are prepared to act quickly and effectively. Your emergency communication will only be 
as strong as the relationships you build before a crisis. 

You should build relationships with local media outlets, including radio stations, television 
stations, and newspapers. Your local media are important because they may be the easiest 
and quickest way for your system to notify the public. They are also less likely to exaggerate 
or misreport an event if they understand the issues ahead of time. You should designate a 
spokesperson in advance who will handle media relations during an emergency. This 
spokesperson should NOT be the Emergency Response Leader. Even before an emergency 
arises the system spokesperson should meet with local media representatives to determine 
exactly what information they will need, how best to get it to them, and when they will need it 
to meet their deadlines. Using this input, you should develop a plan for communicating with 
the media that your spokesperson can follow during an emergency. 

Existing community networks, such as homeowners’ associations, can also help you 
efficiently notify your customers during an emergency. It is important that you identify and 
test these networks before a threat or other emergency occurs. You might want to consider 
developing an e-mail distribution list or a calling chain so that you can notify the lead contact 
in each network as quickly as possible. 

the Media 

z At the top of the press release, write 
“PRESS RELEASE FOR PUBLIC 
SAFETY” to emphasize its importance. 

z Answer questions as well as you can, and 
don’t be defensive or afraid to say that you 
need to check on something if there is a 

z Be sensitive to the fact that media 
representatives may have tight deadlines 
and other pressing needs. 

z Monitor local media to check whether 
they are reporting the information 

z Don’t be upset if media coverage is not 
exactly as you would want. Politely inform 
the media outlet if important information is 
wrong or missing. 

z If a media outlet will not publish or air your 
warning, you might need to buy ad space. 

Helpful Tips for Working with 

question you cannot answer. 

accurately. 
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Drinking Water Hotline at (800) 426-4791. 

The information in this section is taken from EPA’s “Public Notification Handbook” (EPA 816-R-00-010-2000). You can find more 
information on public notification in the handbook, available for downloading at http://www.epa.gov/safewater/pn.html or from the Safe 



PLAN FOR EMERGENCY NOTIFICATION 

All of the preparation and relationships discussed to this point are important because they allow you to communicate quickly and effectively with your 
customers during an emergency. Don’t forget that you might be communicating with your customers to minimize overreaction by reassuring them that 
their water is safe to drink despite the crisis. Here are some practical rules you should keep in mind when communicating with your customers: 

z Be truthful and up-front 
z Use simple language that everyone can understand 
z Make notifications “short and sweet” 
z Translate alerts for non-English speakers 
z Clearly identify the name of your system and your service area, especially if your community is served by more than one water system 
z Explain the exact nature of the emergency, the population at risk, actions that consumers should take, and alternative sources of water (if 

necessary)

z Provide a telephone number for more information

z Limit written warnings to one page designed to catch your customers’ attention (bright colors and large text)


There are many ways you can communicate with your customers. The method you choose depends on which of your customers you are trying to reach, 
your available resources, and the urgency of the threat. Keep in mind that you will probably need to use a mixture of communication tools, since you 
may not reach all of your customers using only one method (e.g., some customers may not listen to the radio, watch TV, or read a newspaper). The 
options available to you make it that much more important that you plan ahead so that you are not overwhelmed during an emergency. A partial list of 
the communication outlets that you might use is found on page 33. 

WARNING: When communicating with customers, keep in mind that you want to provide enough information 

not need to be informed of that facility’s particular vulnerabilities.! !to enable them to act appropriately, but not so much that you increase the system’s vulnerability to a threat. 
For instance, most customers will know if they live down the street from a water treatment facility, but they do 
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COMMUNICATION OUTLETS


BROADCAST MEDIA – Television and radio, if available in your community, may be the quickest way to inform the most customers. Check with 
your state to determine whether you can broadcast an alert over the federal Weather Radio alert system. See the box on page 31 for more tips on 
dealing with the media. 

NEWSPAPERS – Depending on the urgency of the situation, you might want to work with the local paper. This outlet can be especially helpful 
when you need to keep customers updated during a prolonged crisis. 

POSTINGS – Signs can be delivered to each business and residence or posted in public places. For instance, a campground may post signs in 
restrooms and at park entrances. If you have the time and staff, you can combine postings with word of mouth by trying to talk to customers as 
you post the alert. Remember to make the notices from materials that will hold up against wind and rain. 

PERSONAL NOTIFICATION – Word of mouth is the oldest and potentially most time-consuming method. You may call, e-mail, and go door-to-
door to notify customers. E-mail might be particularly effective in a university or office park, while calling may be the quickest method to notify a 
homeowners’ association. Some systems may use an automatic dialing service to systematically call every customer and play a recorded 
message. Though more time-consuming, going door-to-door might be the best way to make sure that all your customers receive the alert. 

In addition, you should use any other methods of communicating with your customers that you think will work well for your system. For example, 
broadcasting a public health warning from moving vehicles (such as a police vehicle) can be effective if your customers are at home or in a concentrated 
area, such as a beach. You should use whatever means you need to communicate with all your customers as quickly as possible. 
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Where Can I Find Additional Help?

While improving the security and preparedness of your system takes a lot of work, it’s an important step in protecting your system and your customers. 
Fortunately, many resources are available to help you accomplish the activities outlined in this STEP Guide. This section provides an overview of some 
of these sources of assistance. They include your state, EPA, drinking water associations, and technical assistance providers. 

The first place you should look for help is your state (see Appendix A for contact information). States and EPA have been working together to identify 
ways to help systems address their security vulnerabilities and implement ERPs. Many state efforts, such as sanitary surveys, optimization programs, 
source water protection activities, and capacity development, enable the state to provide you with security technical assistance and possibly even 
funding. For instance, the state inspector conducting a sanitary survey of your system might be able to help you identify some of your system’s 
vulnerabilities. Since many states consider security an essential part of technical and managerial capacity, you might also be able to take advantage of 
state financial and technical assistance programs. 

EPA can also be a source of information and assistance. The Agency has established a water system security page on its Web site 
(http://epa.gov/safewater/watersecurity). EPA provides an updated, comprehensive list of publications, information, and other resources for small and 
large drinking water systems. In addition, the Web site includes security resources geared specifically towards small system security, public 
involvement in water system security, and information sharing between water systems and public and private sector organizations. 

Drinking water industry associations and technical assistance providers can be very important partners in efforts to improve system security and 
emergency preparedness. Several organizations have produced valuable security tools, ranging from simple how-to books to sophisticated software. In 
addition, these organizations are valuable sources of information on the experiences (both positive and negative) of other water systems, and they may 
be able to provide information on and evaluations of various security technologies. These organizations also offer training opportunities, as well as 
meetings, conferences, and forums where you can find the latest information on water system security. 

Maj v or P r o sr e di a c i n h c eT f o s sA l o t e c n a t s i r D g n i k n i W e t s y S r e t a ms
n o it a icoss A W skr or e t aW nac ir emA /gro . awwa. www/ /: pt t h 

7337-629 )008( 

n o ita ic oss A r e t aW lar uR lan o it aN /gr o . awr n . www/ /: pt t h 
9260-252 )085( 

pihs r en t ra P ecn a t s iss A y t inummoCla r uR lmt h. tca t n oc /gro . pa c r . www/ /: pt t h 
7227-123 )888( 

r e t ne Cs ec iv r e S la t nemn o r ivn E lan o it aN _csen /csen /ude . uvw. csen . www/ /: pt t h mt h. tu o b a 
1038-426 )008( 

The “Helpful Links” and “Alerts and Bulletins” sections that follow are good starting points for identifying the resources available to help you understand 
your security vulnerabilities, reduce your risks, and prepare for an emergency. You may also find it useful to hire a consultant to evaluate your system, 
help you address your vulnerabilities, or assist you in developing an ERP. Contact your state or technical assistance provider for a referral to someone 
who can help. 
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HELPFUL HINTS 

EPA’s Security Web site provides links to a number of security tools, training opportunities, outreach materials, and other information. Visit http:// 
epa.gov/safewater/watersecurity and click on the appropriate links for a list of all materials available. The following paragraphs list some of the materials 
you can find through the Web site: 

VA Tools (click on “Vulnerability Assessments”) 

z	zzzz Self-Assessment Guide for Very Small (Serving Fewer than 3,300 Persons) Systems. Developed by the Association of State Drinking Water 
Administrators (ASDWA) and NRWA in consultation with EPA, this document is available from ASDWA’s Web site (www.asdwa.org). Scroll down 
to the middle of the page to view this document. 

z	zzzz Video: Security Vulnerability Assessment for Water Systems. EPA’s Drinking Water Academy and the National Environmental, Safety, and 
Health Training Association (NESHTA) have produced a video for water systems serving fewer than 3,300 persons to aid in assessment of their 
vulnerability. You can obtain the video using the order form available at http://www.neshta.org/PDFs/orderform.pdf. 

z	zzzz New England Water Works Association (NEWWA) Automated Security Survey and Evaluation Tool (ASSET). The ASSET VA software is 
available from NEWWA by visiting http://www.newwa.org/asset_software/index.php. 

z	zzzz Security and Emergency Management System (SEMS). Contact an NRWA affiliate in your area for more information on this combination VA 
and ERP software package. 

ERP Tools (click on “Emergency/Incident Planning”) 

z	zzzz Video: Emergency Response Plan for Water Systems Serving 3,301 – 10,000 persons. NESHTA has developed a video for small water 
systems serving populations between 3,301 and 10,000 persons, although smaller systems may also find the video helpful. The video highlights 
the relationship between VA results and ERP development. You can download an order form at http://neshta.org/Publications/Security.htm or call 
(602) 956-6399 to place your order. 

z	zzzz Emergency Response Tabletop CD-ROM Exercises for Drinking Water and Wastewater Systems (EPA-817-C-05-001). This CD-based tool 
contains tabletop exercises to help train water and wastewater utility workers in preparing and carrying out ERPs. The exercises provided on the 
CD can help strengthen relationships between a water supplier and its emergency response team. 

Items with EPA document numbers can be ordered through the Safe Drinking Water Hotline, (800) 426-4791. 
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Outreach Products (click on “Publications” and then on “Outreach Materials”) 

z	zzzz Water Watchers: We’re All in This Together (EPA 810-F-03-006). This brochure for residents describes how they can help local 
authorities protect the water utilities in their communities. 

z	zzzz Top Ten List: Water Supply Emergency Preparedness and Security for Law Enforcement (EPA 901-H-03-002). This list is also 
available as a poster (11" x 17") for display in local municipal facilities to help in coordinating the efforts of law enforcement, the water 
supply industry, and public health officials. 

z	zzzz Water Security Posters. EPA has developed a number of posters to help alert and educate communities about water security. In 
addition to the Top Ten List poster, “Report Suspicious Activity at Reservoirs, at Utilities, and at Water Mains” (EPA 810-F-03-001) and 
“Report Suspicious Activity - Watch Out! Help Out! Report It!” (EPA 810-F-03-002, 003, or 004), are available. 

ALERTS AND BULLETINS 

Many states have begun implementing alert or bulletin systems to provide water systems with critical security information. Regular alerts and 
bulletins can be provided via e-mail or fax. Contact your state to see whether an alert or bulletin is available and to find out how you can join the 
system. 

On a national level, the Water Security Channel (WaterSC) provides alerts and vital security information to key personnel at drinking water 
systems and states. WaterSC is a free e-mail notification system that can send notices to mobile devices configured to receive e-mail. 
WaterSC maintains a secure Web site that contains an archive of federal alerts, advisories, and bulletins. The service is free and systems can 
register at www.watersc.org or by calling 1-888-H2O-SC4U. 

NRWA has developed a new free Rural Water Alert System (RWAS) to share security information with rural water systems. NRWA expects to 
launch RWAS by the end of 2005. The system will provide security information to rural water systems who may not subscribe to the WaterSC. 
RWAS will be comparable to the WaterSC in the type of information provided and will be accessible via the Internet. However, RWAS is not a 
rapid alert system. More information on RWAS is available through state NRWA affiliates. 
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Appendix A: Safe Drinking Water Act Primacy Agencies


n o i tamr of n I t c a t n o Ce t a t S e t i s W b e r e bmuNe n o h P 

ama b a lA 
hcna r B y lW p pu S r e t a: t n emM e g an ala t n emn o r ivn E fo t n eD mt r a p e 

mt h. o f n n I i aMW D/gn ikn ir D/no i s i v iW Dr e t a/su . l a. e ta t s.meda . www 0077-172 )433( 

a k s a lA 
mW a r g o r P re t agn ikn ir D : n o it av resn o Cla t n emn o r ivn E fo t n eD mt r a p e 

wd/h e /ced/su . k a . e t a t s. www 7467-962 )709( 

a oma S nac i r emA 
ycn e g A n o i tc e t o r P la t n emn o r ivn E 

mt h. gs a . ape /s e icnega /moc . v o g-gsa . www 4032-336 )486( 

a n o z i rA 
mW a rgo r P r e t agn ikn ir D e f a S : y t i lauQ la t n emn o r ivn E fo t n eD mt r a p e 

lmt h. x edn i /wd/r e t aw/n o r ivn e /v o g . q e dza . www 0032-177 )206( 

sas nakrA 
gn ireen ign E f o n o i s i v iD : ht laeH fo t n eD mt r a p e 

/gn e /moc . s asna kr ayht la eh. www 3262-166 )105( 

a i nr of i l a C 
mno r ivn E W dn a r e t agn ikn ir D f o no i s i v iD : sec iv r e S ht laeH fo t n eD mt r a p e 

tn emM e g ana
n e la t mt h. x e dn ipw d/pw d/ lac inhc e t /mew d d/sp /vog. ac . shd. www 7 7 55-944 )619( 

C o d ar o l o 
mW a r g o r P r e t agn ikn ir D : t n emno r ivn E dn a ht la eH c i lbu P fo t n eD mt r a p e 

_r e t aw _gn ikn ir d/r e t aw _gn ikn ir d/qw/su . o c . e t a t s. eh p dc . www 
mt h. emoh_ma rg o rp 

0053-296 )303( 

C t uc i tc e n n o 
n o i s i v iDW re t agn ikn ir D : ht la eH c i lbu P fo t n eD mt r a p e 

mt h. dw d/r e t aw/SR B/su . t c. e ta t s. hpd. www 3337-905 )068( 

er a w a l e D 
ht la eH c i lbu P f o no i s i v iD : s ec iv r e S l a ico S dn a ht la eH 

lmt h. tu o b a /h p d/ssh d/su . e d. e t a t s. www 0 0 74-447 )203( 
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noi tamr of nI t c at n o C et at S et i s b eW r e bmu N e n o h P 

ai bmul o C f o tci r t si D 
3n o ig eR ycne g A no i tc e tor P la t n emn o r ivn E 

re tawgn ikn ir d/3 ger dpaw /v o g. a p e . www 0032-41 8 )5 1 2( 

a di r ol F 
margor P r e t aW gn ikn ir D : n o i tce t o r P la t n emn or ivn E fo t n eD mt r a p e 

mt h. xedn i /r e t aw gn ikn ir d/r e taw/su . l f. e ta t s. p e d. www 533 8-54 2 )0 5 8( 

ai gr o eG 
hcnar B s ec r u os eR W re t a:sec r u os eR la r u taN fo t n eD mt r a p e 

/gr o . d p e a g. www 749 5-7 5 6 )4 0 4( 

mauG 
no i s i v iDsmargor P r e taW : ycn e g A no i tc e tor P la t n emn o r ivn E 

r e t aw/smarg orp/t en .mau gvog. a p emau g. www 8561-57 4 )1 7 6( 

i i a wa H 
n o i s i v iDht la eH la t n emn o r ivn E : ht laeH fo t n eD mt r a p e 

. x e dn i /ds bw /r e t aw/ la t nemn o r ivn e /ht la eh/v o g. i iaw ah. www mt h l 852 4-6 8 5 )8 0 8( 

o ha dI 
n o i s i v iDy t i lauQ r e taW : y t i lauQ la t n emn or ivn E fo t n eD mt r a p e 

/re taw/su . d i. e ta t s. q e d. www 49 1 0-3 7 3 ) 8 0 2( 

si o ni l l I 
r e t aW f o uaer u B : ycn e g A no i tc e tor P la t n emn o r ivn E 

lmt h. sw p-xe dn i /r e taw/su . l i. e ta t s. a p e . www 356 8-58 7 )71 2( 

a n ai d nI 
hcn a r B r e taW gn ikn ir D : t nemM e g an ala t n emn or ivn E fo t n eD mt r a p e 

/d bw/re t aw/me d i /v o g. n i. www 306 8-2 3 2 )71 3( 

awoI 
margor P y lW p pu S r e t a:sec r u os eR la r u taN fo t n eD mt r a p e 

lmt h. xedn i /gn ikn ir d/r e taw/moc .r ndaw o i. www 572 0-52 7 )51 5( 

s a s n a K 
r e taW f o u a e r u B : t nemn o r ivn E dn a ht laeH fo t n eD mt r a p e 

/swp/su . sk . e t a t s. eh dk . www 30 5 5-6 9 2 )587( 

ykc ut n e K 
re taW f o n o i s i v iD : n o i tc e t o r P la t n emn o r ivn E r o f t n eD mt r a p e 

wd/v o g. yk .re taw. www 014 3-4 6 5 ) 2 0 5( 

a n ai si u o L 
ma r g o r P W re t agn ikn ir D e fa S : ht la eH c i lbu P fo ec if fO 

/re t awe fas /ec iv r es r e en ign e /v o g. an a i s iu o l. hh d. h p o . www 83 0 5-5 6 7 )522( 

eniaM 
ma r g o r P r e t aW gn ikn ir D : s ec iv r e S n amuH dn a ht la eH f o t n eD mt rape en iaM 

/r e taw/gn e /shd/su . em. e t a t s. www 07 0 2-7 8 2 )70 2( 
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n o i t aC mr of n I t c a t n o e t a t S e t i s W b e r e bmuNe n o h P 

M d na lyra
margor P y lp pu S r e t aW : t nemn o r ivn E eht f o t n eD mt r a p e 

_W re t a/smargor Pr e taW/sma r g o r p/su . dm. e ta t s. e dm. www 
psa . x e dn i /y lppu S 

0 0 0 3-7 3 5 )0 1 4( 

M s t t es u h c a s sa
margor P r e t aW gn ikn ir D : n o i tce t o r P la t n emnor ivn E f o t n eD mt r a p e 

mt h. emd ohsw /sw d/prb/ped/vog. ss am. www 0 7 7 5-2 9 2 ) 7 1 6( 

na gi h c iM 
u aer u B r e t aW : y t i lauQ la t n emnor ivn E f o t n eD mt r a p e 

q e d/v o g. n ag ih c im. www 7 1 9 7-3 7 3 ) 7 1 5( 

a t ose n n iM 
n o i tce S no i tc e t o r P r e t aW gn ikn ir D : ht laeH f o t n eD mt r a p e 

lmt h. x e dn i /re t aw/h e /sv i d/su . nm. e t a t s. ht la eh. www 0 7 7 0-5 1 2 ) 1 5 6( 

i p pi s s i s s iM 
n o i s i v iDy lppu S r e taW : ht laeH f o t n eD mt r a p e 

lmt h, 67, 0, 4 4/mf c. xedn i /e t ish dsm/su . sm. e t a t s. h dsm. www 8 1 5 7-6 7 5 ) 1 0 6( 

ir u o s s iM 
n o it av re sn o Cl io S dn a n o i tc e t o r P W re t a:s ec r u os eR la r u taN f o t n eD mt r a p e 

n o i s i v iD 
lmt h. x e dn i /pc pw/dcs pw/su . om. e t a t s .r n d. www 0 0 3 1-1 5 7 ) 3 7 5( 

M a na t n o
margor P y lp pu S W re t ac i lbu P : y t i lauQ la t n emnor ivn E f o t n eD mt r a p e 

psa . x e dn i /swp/o f n iqw/su .tm. e ta t s. q e d. www 1 7 0 4-4 4 4 ) 6 0 4( 

aksar b e N 
ma r g o r P y lppu S r e taW c i lbu P : sec iv r e S n amuH dna ht laeH f o t n eD mt r a p e 

mt h. x e dn isw p/hne /su . en . e t a t s. shh. www 1 2 5 0-1 7 4 ) 2 0 4( 

a d a v e N 
ma r g o r P re taW gn ikn ir D e fa S : no i s i v iDht laeH e ta tS 

mt h. xedn i /wd s b/v o g. vn . p e dn / /: pt t h 3 5 3 6-7 8 6 ) 5 7 7( 

er i hs pma H we N 
no i s i v iDr e taW :s ec iv r e S la t n emnor ivn E f o t n eD mt r a p e 

/b e sw/su . hn . e ta t s. s e d. www 3 5 1 2-1 7 2 ) 3 0 6( 

y e sr e J we N 
no it a r t s i n imd A y lppu S r e taW :n o i tce t o r P la t n emnor ivn E f o t n eD mt r a p e 

/y lppu s r e t aw/p e d/su . jn. e t a t s. www 0 5 5 5-2 9 2 ) 9 0 6( 

M oc ixewe N 
u a e r u B r e t aW gn ikn ir D : t n eD t mt rap e nemn o r ivn E 

lmt hd . p o t bw/d bw/su .mn. e t a t s. vn emn. www 0 0 4 1-7 2 8 ) 5 0 5( 
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n oi t amC r of nI tc at n o et at S et is b eW r e bmuNe n o h P 

kr oY weN 
n o i tc e t o r P y lppu S re taW f o u a e r u B : ht la eH f o t neD mt r a p e e ta tS kr oY weN 

mt h. n i am/r e taw/h o dsyn /su . yn . e t a t s. ht laeh. www 0 5 6 7-2 0 4 ) 8 1 5( 

C a ni l or a ht r o N 
y lp pu S r e t aW c i lbu P : s ec r u os eR la r u taN dna t n emnor ivn E f o t neD mt r a p e 

n o i tc e S 
/swp/su . cn . e t a t s .r n e . h e d. www 1 2 3 2-3 3 7 ) 9 1 9( 

D at o k a ht r o N 
y t i lauQ r e t aW fo n o i s i v iD : ht la eH f o t neD mt r a p e 

/fm/su . dn . e t a t s. ht laeh. www 11 2 5-8 2 3 )1 0 7( 

oi hO 
r e t aW dnu o rG dna gn ikn ir D f o no i s i v iD : ycneg A no i tc e t o r P la t nemn o r ivn E 

/wgadd/su . h o . e t a t s. a p e . www 25 7 2-4 4 6 ) 4 1 6( 

amo h a l kO 
no i s i v iDy t i lauQ r e t aW : y t i lauQ la t n emnor ivn E f o t neD mt r a p e 

mt h. x e dn i /wen DQW/su . k o . e t a t s. q e d. www 0 0 1 8-2 0 7 ) 5 0 4( 

n o gerO 
ma r g o r P r e t aW gn ikn ir D : s ec iv r e S n amuH f o t neD mt r a p e 

lmt hs . x e dn i /d pw /h p/SH D/vog. n o g e r o / /: pt t h 5 0 4 0-3 7 6 ) 1 7 9( 

P a i n a v l y s n n e 
tn emM e g anaW re t af o ec if fO : n o i tce tor P la t n emnor ivn E f o t neD mt r a p e 

/msw/tgmre t aw/e t a t uped/p e d/su . a p. e t a t s. p e d. www 
mt h.M SW 

8 1 0 4-2 7 7 ) 7 1 7( 

o c i R ot r e u P 
ma r g o r P n o i s iv r e pu S y lppu S W re t ac i lbu P : ht la eH f o t neD mt r a p e 

mt h. kn i lrp/d p ec /2 0no ig e r /vog. a p e . www 0 7 8 5-7 7 9 ) 7 8 7( 

d n a lsI e d o h R 
y t i lauQ r e taW gn ikn ir D f o ec if fO : ht la eH f o t neD mt r a p e 

php. x e dn i /d qw/ tn emn o r ivne /vog. ir . ht laeh. www 7 6 8 6-2 2 2 ) 1 0 4( 

C a ni l or a S ht u o 
ma r g o r P r e taW gn ikn ir D : lor t n o Cla t n emn or ivn E dna ht la eH f o t neD mt r a p e 

lmt h.r e t aw d/ lmt h/re taw/c q e /t en . c eh dcs . www 0 0 3 4-8 9 8 ) 3 0 8( 

D at o k a S ht u o 
margor P r e t aW gn ikn ir D : s ec r u os eR la r u taN dna t n emnor ivn E f o t neD mt r a p e 

mt hd . gr pw/gn ikn ir d/s e d/r n e d/su . d s . e t a t s. www 4 5 7 3-3 7 7 ) 5 0 6( 
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noi tamr of nI t c at n o C et at S et is b eW re bmu N e n o h P 

e e s s e n n eT 
y lp pu S r e t aW fo n o i s i v iD : no it av resn o Cdn a t n emn o r ivn E fo t n eD mt r a p e 

lmt h. x e dn i /swd/ tn emn o r ivne /su . n t . e t a t s. www 1 9 1 0-2 35 ) 5 16( 

sa x eT 
y t i lauQ la t nemn o r ivn E n o n o iss immoCs axeT 

/r e t aw _ l i t u /van /su . x t . e ta t s. q ec t . www 1 9 6 4-9 32 ) 2 15( 

hat U 
r e t aW gn ikn ir D f o n o i s i v iD : y t i lauQ la t n emn o r ivn E fo t n eD mt r a p e vog. h a t u .r e t aw gn ikn ir d. www 

0 0 2 4-6 3 5 ) 1 0 8( 

t n omr eV 
sec r u oseR la r u t aN fo ycneg A t n omr eV 

mt h. d sw/pus re taw/c e d/su . t v. e ta t s .r na . www 0 0 4 3-1 4 2 ) 2 0 8( 

s d nalsI ni gr i V 
la t n emnor ivn E f o no i s i v iD : s ec r u os eR la r u taN dna gn inn a lP fo t n eD mt r a p e 

no i tc e t o r P 
mt h. emoh/ped/ i v. v o g.r n p d/ /: pt t h 2 8 0 1-3 7 7 ) 0 4 3( 

ai ni gr i V 
W re t agn ikn ir D fo ec if fO : ht laeH fo t n eD mt r a p e 

psa . x e dn i /wd/su . av . e t a t s. h dv . www 0 0 5 7-4 6 8 ) 4 0 8( 

not g ni h s aW 
re taW gn ikn ir D f o ec if fO : ht laeH la t n emn o r ivn E f o n o i s i v iD 

/wd/phe /vog. aw. ho d. www 0 0 1 3-6 3 2 ) 0 6 3( 

ai ni gr i V t s eW 
sec r u os eR n amuH dna ht la eH f o t neD : ht mt r a p e la eH c i lbu P ro f u a e r u B 

/dee /sheo /gro .r hhdvw. www 5 1 7 6-8 5 5 ) 4 0 3( 

ni s n o c siW 
dnu o rG dn a r e t aW gn ikn ir D f o u a e r u B : sec r u os eR la r u taN fo t n eD mt r a p e 

W re t a
/d gw/re t aw/gr o /su . iw. e ta t s .r n d. www 1 2 8 0-6 62 ) 8 0 6( 

gnim o yW 
ma r g o r P W re tagn ikn ir D gn imoyW : 8 no ig eR AP E 

lmt h. n ocyw/n ocyw/emd ohw /r e taw/80n o ig e r /vog. ap e . www 2 1 8 6-2 1 3 ) 3 0 3( 
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Appendix B: EPA Regional Contacts

To determine which region your state is in, visit http://cfpub.epa.gov/watersecurity/stateinfo.cfm. 

s t c a t n o C l a n o i g e R AP E S U 

1n o ig eR AP E lmt h t . y ir uces -w d /r e t awkn ir d /o c e /EN/v o g . a p e . www/ /: p t t h 496 1-8 1 9 )71 6( 

2n o ig eR AP E  /r e t aw/2no ige r /v o g . a p e . www/ /: p t t h 9 783-7 3 6 )21 2( 

3n o ig eR AP E  /d p aw 3 ge r /v o g . a p e . www/ /: p t t h 866 5-4 1 8 )51 2( 

4n o ig eR AP E  /r e t aw/4no ige r /v o g . a p e . www/ /: p t t h 644 9-2 6 5 )40 4( 
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Appendix C: Other STEP Documents

This guide is one in a series of Simple Tools for Effective Performance (STEP) documents for small drinking water systems. The STEP 
documents can be obtained from EPA by calling the Safe Drinking Water Hotline at (800) 426-4791 and requesting the document by its 
publication number. The documents can also be found at www.epa.gov/safewater/smallsys/ssinfo.htm. Other titles in the series are: 

z	 Small Systems Guide to the Total Coliform Rule (TCR) z Asset Management Workbook 
Publication number: EPA 816-R-01-017A Publication number: EPA 816-R-03-016

Published: June 2001 Published: September 2003


z	 Safe Drinking Water Act (SDWA) Regulation Overview

Brochure for Small Systems

Publication number: EPA 816-R-03-017

Published: September 2003


z	 Strategic Planning Workbook 
Publication number: EPA 816-R-03-015 
Published: September 2003 

z	 Complying With the Revised Drinking Water Standard for

Arsenic: Small Entity Compliance Guide

Publication number: EPA 816-R-02-008A

Published: August 2002


z	 Taking Stock of your Water System: A Simple Asset Inventory for Very 
Small Systems 
Publication number: EPA 816-K-03-002 
Published: October 2004 
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Kraushaar, Steven

From: Byram, Holly <HByram@mwvcog.org>

Sent: Monday, April 15, 2019 3:41 PM

To: Kraushaar, Steven

Cc: Susie Marston (SMarston@cityofgervais.com)

Subject: RE: City of Gervais Water Tank

Attachments: Hubbard Water Tank Info.pdf

Good afternoon Steve and Susie, 

So it appears that the City owns two contiguous properties just east of Douglas at 1st. The smaller vacant one is zoned P-
Public, and the larger one with the tanks and pump utility buildings on it is split-zoned P-Public and R1-Low Density 
Residential. The split zoning resulted from the City’s 2012 Property Line Adjustment with the neighboring property 
owner (file# PLA 2012-01). I found a note on file from the previous planner explaining that when the City opted to 
undergo a Conditional Use Permit for the newest water tank in the R1 Zone portion with the 2012 Site Development 
Review (file# CUP/ SDR 2012-01), rather than taking the extra time/effort/expense of doing a Comprehensive [General] 
Plan Amendment and Zone Change for that portion of property. It should be redesignated/rezoned to Public in the 
future so that everything is squared away. This can be wrapped into a future effort (City-initiated UGB expansion or 
similar).  
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Chapter 17.32 - PUBLIC FACILITY (PF) 
17.32.020 - Permitted uses. 
The following uses are permitted in the PF district and subject to a site development review: 
C. Public utility structures and buildings, such as pump stations, communication or transmission towers, 
reservoirs, electric substations, water and sewage treatment facilities and necessary right-of-way for identified 
public utilities; including office or administrative buildings; 

The PF- Public Facility Zone lists a maximum building height of 45 feet. All setbacks (front, rear, side) adjacent to 
a residential district are 20 feet.  

17.32.060 - Development standards. 
All development in the public facility district shall comply with the applicable provisions of 
Chapters 17.120 through 17.128. In addition, the following specific standards shall apply: 
A. Off-street parking. Off-street parking shall conform to the standards of Chapter 17.56. 
B. Signs. Signs shall conform to the provisions of Chapter 17.68. 
C. Development review. All new development or expansion of existing structure or use shall be subject to the site 
development review procedures of Chapter 17.144. 
D. Subdivisions and partitions. All land divisions shall be reviewed in accordance with the provisions of 
Chapters 17.160—17.164. 
E. Landscaping. Landscaping improvements shall be installed and maintained in all yard areas accordance 
with Chapter 17.72. 

The way I read the Gervais Development Code is that a water tower [elevated storage tank] would be an outright 
permitted use in the Public Zone. The tank would be required to undergo Site Development Review, just like in 2012. 20-
foot setbacks would apply adjacent to the residential district. The catch is that this zone has a 45-foot height limit. There 
may be two possible options to enable a 120-foot tower at this location:  

1) GDC Chpt. 17.124 General Exceptions provides a list of exceptions to building height limits of an underlying 
zone. Included within that list is the word “tower.” I don’t believe that an elevated water tank is truly the intent 
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of this word, but the GDC does not define it, so the City could apply for a Code Interpretation/Similar Use 
determination from the City Council as to whether or not they believe that a water tower fits with the intention 
of this height exception category. If they believe yes it does, then the 120-foot height could be permitted 
through a SDR land use review.  

Chapter 17.124 - GENERAL EXCEPTIONS 
17.124.010 - General exception to building height. 
Projections such as chimneys, spires, domes, elevator shaft housing, towers, aerials, flagpoles, and other similar 
objects not used for human occupancy are not subject to the building height limitations of the underlying zone. 

2) When the City applies for Site Development Review for the storage tank, the City could apply for a Major 
Variance to allow this facility to exceed the 45-foot height limit.  

I believe the important question is whether the neighborhood / community would support a facility of this scale at this 
very visible location, adjacent to the residential area. I understand that there was at least one concerned citizen on 
record during the 2012 approval of the newest at-grade tank. I also don’t know if such a facility could impact nearby 
home-owners insurance coverage in the event of a leak or failure? If it becomes a controversial issue, the City Council 
could take a lot of heat for this. I would defer to Susie for a read on the political favorability of this. Some communities 
integrate art and community/school pride into their towers. That might soften the impact? Just to help myself 
understand the scale, I referenced the City of Hubbard’s water tower (scanned page attached). I believe they are also 
undergoing a water master plan update.  

Thank you,  

Holly C. Byram  

Associate Planner, 
Mid-Willamette Valley Council of Governments (MWVCOG) 

Direct (503) 540-1617 
100 High Street SE, Ste. 200 
Salem, OR 97301 
hbyram@mwvcog.org
www.mwvcog.org

From: Kraushaar, Steven <Steven.Kraushaar@tetratech.com>  
Sent: Thursday, April 11, 2019 3:09 PM 
To: Byram, Holly <HByram@mwvcog.org> 
Cc: Susie Marston (SMarston@cityofgervais.com) <SMarston@cityofgervais.com> 
Subject: City of Gervais Water Tank 

Hi Holly, 

One of the things we’re looking at with the water master plan is a new elevated storage tank. This would probably at the 
treatment plant site on Douglas, just east of 1st St. The tank would be about 120 feet high, about 30 to 40 feet in 
diameter. Would this meet zoning conditions with the residential development adjacent to the plant? If so, 
neighborhood acceptance of it might be a problem. At this stage I’m trying to determine if this is a viable option.  

Any thoughts on this would be appreciated. 
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Steve   

Steven L. Kraushaar | Civil Engineer, Project Manager
Direct (503) 598-2525 | Office (503) 684-9097 | Fax (503) 598-0583 | steven.kraushaar@tetratech.com

Tetra Tech | Complex World, Clear Solutions™ 
15350 SW Sequoia Parkway, Suite 220 | Portland, OR 97224 | tetratech.com 

This message, including any attachments, may include privileged, confidential and/or inside information. Any distribution or use of this 
communication by anyone other than the intended recipient is strictly prohibited and may be unlawful. If you are not the intended recipient, 
please notify the sender by replying to this message and then delete it from your system.

CONFIDENTIALITY NOTICE: This message is intended solely for the use of the individual and entity to whom it is 
addressed, and may contain information that is privileged, confidential, and exempt from disclosure under applicable 
state and federal laws. If you are not the addressee, or are not authorized to receive information for the intended 
addressee, you are hereby notified that you may not use, copy, distribute, or disclose to anyone this message or the 
information contained herein. If you have received this message in error, please advise the sender immediately by reply 
email and delete this message. Thank you  
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15350 SW Sequoia Parkway, Suite, Portland, Oregon 97224
Tel 503-684-9097 Fax 503-598-0583 tetratech.com

Gervais 2019 Water Master Plan Update – Modeling Summary 

A water distribution model for the City of Gervais was created from the ground up using InfoWater 
software.  The pipe network was built based on a recent water distribution map update that is current as of 
May 2019. The City of Gervais uses three pumps to maintain system pressure between 55-70 psi.  The two 
smaller pumps, a 7.5 HP and a 15HP pump, are designed to meet average day and most peak day demands.  
The largest pump, a 50 HP pump, is provides for fire flow scenarios or when pressures drop below 55 psi.  
Pump operating levels and head vs. flow curves were taken from the pump curves submitted at the time of 
installation. 

The following lists the assumptions made in producing the model.  

All PVC pipes were modeled with the same roughness coefficient regardless of age, same for steel 
and cast iron pipes.  
Pipe lengths were calculated in InfoWater based on the North American 1983 HARN Geographic 
Coordinate System.  
All scenarios were modeled under steady-state conditions  
Except as noted, scenarios were modeled under the assumption Winfield Ranch would be serviced 
via the existing 6” PVC line along Ivy and a new 8” PVC line connecting Winfield St to Grove Ave. as 
shown in Figure 1-1 below. 

The pressure tank at the water treatment plant that dictates pump operation was not included in 
the analysis.  

Figure 1: New  8" PVC shown in red 
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The groundwater production well was not included in the analysis.  

The distribution system was modeled using average and peak day demands based on population 
projections for the year 2040.  The data used to determine demand came from a mix of projections in the 
Water Master Plan and total consumption data in 2018.  The cumulative average daily demand was 
uniformly distributed among all nodes in the model.  Table 1-1 summarizes the demand used in the model.  

Table 1. Demand Data 
Demand Data  

ADD (MGD) 0.280 

Peak Day (MGD 0.615 

Peak Hour (MGD) 0.978 

Peak Day Factor 2.2 

Peak Hour Factor 3.5 

The model was calibrated using hydrant tests performed by AKS Engineering in 2018.  The model was 
calibrated by first matching the static pressure reported in each test.  Residual pressures were used to 
adjust pipe roughness until the model sufficiently reflected hydrant test results.  Only pipe roughness by 
pipe type was adjusted to approximate existing conditions.  Minor losses from bends, fittings and valves 
were not included in the model. All hydraulic modeling was performed under steady-state conditions.  

The Oregon Fire Code(OFC) section B105, fire flow requirements for buildings,  served as the minimum 
requirement to determine system deficiencies and assess performance.  The code requires 1,000 GPM 
sustained over an hour for all buildings without an automatic sprinkler system under 3,600 SF.  For all 
modeling scenarios a minimum flow of 1500 GPM was assessed at 3 critical hydrants to determine system 
performance.  The hydrants included in Table 2 below were either selected due because they were the 
most hydraulically distant hydrants from the Water Treatment Plant or due to its high public safety 
priority.   

Table 2. Critical Hydrants 

Hydrant 
ID Hydrant Location 

Current available Flow at 20 PSI* 

(GPM) 

J101 Northern most hydrant in Winfield Ranch  618 

J100 Western most hydrant in Winfield Ranch 650 

J26 Main hydrant servicing Gervais High School 1,552 

*current available flow does not reflect the addition of and 8” line shown in figure 1.  
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Modeling scenarios were based around possible improvements to increase fire flows around Winfield 
Ranch.  Results are summarized in Table 3 shown below.  The proposed pump curve is attached. 

Scenario Description Hydrant ID 

Available Flow at 20 PSI

(GPM) 

FF-EX8 

Fire Flow: 1500 GPM 

Existing Pumps 

w/ addition of 8” PVC in Figure 1  

J101 930 

J100 1,050 

J26 1,550 

FF-PR 

Fire Flow: 1500 GPM 

Proposed pump upgrade 

w/ addition of 8” PVC in Figure 1 

J101 1,280 

J100 1,500 

J26 2,730 

FF-EX-G 

Fire Flow: 1500 GPM 

Existing Pumps 

8” Pipe installed along Grove Ave. 7th St to 4th St 

J101 1,020 

J100 1,200 

J26 1,550 

FF-PR-G 

Fire Flow: 1500 GPM 

Proposed pump upgrade 

8” Pipe installed along Grove Ave. 7th St to 4th St 

J101 1,440 

J100 1,800 

J26 2,730 

FF-EX-ID 

Fire Flow: 1500 GPM 

Existing Pumps 

Ivy Ave 6th to 4th upsized to 10” 

Douglas Ave 5th to 1st upsized to 10” 

J101 970 

J100 1,120 

J26 1,550 

FF-PR-ID 

Fire Flow: 1500 GPM 

Proposed pump upgrade 

Ivy Ave 6th to 4th upsized to 10” 

Douglas Ave 5th to 1st upsized to 10” 

J101 1,350 

J100 1,630 

J26 2,730 

The proposed pump was selected to based on its ability to satisfy minimum fire flow requirements while 
still maintaining an acceptable service pressure.  Figure 2 shown below illustrates the pressure effect of the 
proposed pump under fire flow conditions.  



 P
ag

e 
1 

of
 2

G
ru

nd
fo

s 
Q

uo
ta

tio
n 

Sy
st

em
 1

9.
1.

4

P
um

pT
ec

h,
 In

c.
 · 

12
02

0 
S

E
 3

2n
d 

S
tre

et
 · 

 S
ui

te
 2

 · 
 B

el
le

vu
e,

 W
A

 9
80

05
ph

on
e:

 4
25

-6
44

-8
50

1 
· f

ax
: 4

25
-5

62
-9

21
3 

 · 
w

w
w

.p
um

pt
ec

hn
w

.c
om

Pu
m

p 
Pe

rf
or

m
an

ce
 C

ur
ve

P
ro

je
ct

 n
am

e
: t

et
ra

 te
ch

C
on

su
lti

ng
 e

ng
in

ee
r

:
C

us
to

m
er

:
C

us
to

m
er

 re
f. 

/ P
O

:
Q

uo
te

 N
um

be
r /

 ID
: 9

82
20

4 
 

D
at

e 
la

st
 s

av
ed

: 0
5/

21
/2

01
9 

12
:4

6 
P

M

Ta
g 

N
um

be
r

: 0
01

S
er

vi
ce

:
M

od
el

: 5
01

57
 L

C
Q

ua
nt

ity
: 1

Q
uo

te
d 

B
y 

(S
al

es
 O

ffi
ce

)
: P

U
M

P
TE

C
H

 IN
C

Q
uo

te
d 

B
y 

(S
al

es
 E

ng
in

ee
r)

: F
ra

nk
 B

ak
er

S
ta

ge
s

: 1

S
pe

ed
, r

at
ed

: 1
78

0 
rp

m
Fl

ow
, r

at
ed

: 1
,5

00
.0

 U
S

gp
m

D
iff

er
en

tia
l h

ea
d 

/ p
re

ss
ur

e,
 ra

te
d

: 1
40

.0
 ft

R
at

ed
 p

ow
er

 (b
as

ed
 o

n 
du

ty
 p

oi
nt

)
: 6

3.
59

 h
p

M
ax

 p
ow

er
 (n

on
-o

ve
rlo

ad
in

g)
: 6

8.
25

 h
p

E
ffi

ci
en

cy
: 8

3.
35

 %
B

as
ed

 o
n 

cu
rv

e 
nu

m
be

r
: R

C
21

13
 R

ev
 1



 P
ag

e 
2 

of
 2

G
en

er
al

A
rr

an
ge

m
en

t
P

ro
je

ct
na

m
e

:t
et

ra
te

ch
Ta

g
N

um
be

r
:0

01

C
on

su
lti

ng
en

gi
ne

er
:

S
er

vi
ce

:

C
us

to
m

er
:P

U
M

P
TE

C
H

IN
C

M
od

el
:5

01
57

LC

C
us

to
m

er
re

f.
/P

O
:

Q
ua

nt
ity

of
pu

m
ps

:1

Q
uo

te
N

um
be

r/
ID

:9
82

20
4

Q
uo

te
d

B
y

(S
al

es
O

ffi
ce

)
:P

U
M

P
TE

C
H

IN
C

D
at

e
la

st
sa

ve
d

:0
5/

21
/2

01
9

12
:4

6
P

M
Q

uo
te

d
B

y
(S

al
es

E
ng

in
ee

r)
:F

ra
nk

B
ak

er

N
O

T
FO

R
C

O
N

S
TR

U
C

TI
O

N
,U

nl
es

s
ce

rti
fie

d
an

d
re

fe
re

nc
ed

on
or

de
r

U
ni

ts
Fr

am
e

S
uc

t(i
n)

D
is

ch
(in

)
C

P
D

D
D

E
F

G
H

H
Q

T
X

Y
Z

W
ei

gh
te

a

in
ch

es
36

5T
C

Z
6

5
45

.0
0

9.
00

11
.0

0
7.

00
12

.2
5

1.
00

0.
66

16
.6

3
18

.2
5

10
.0

0
5.

75
9.

88
1,

17
5.

0
C

on
di

tio
ns

of
Se

rv
ic

e
M

ot
or

D
at

a
Fl

ow
:

1,
50

0.
0

U
S

gp
m

Fl
ui

d:
C

ol
d

W
at

er
H

P
:7

5
E

nc
l:

O
D

P
P

ha
se

:
3

E
ffi

ci
en

cy
:

P
re

m
iu

m

TD
H

:
14

0.
0

ft
Te

m
p.

:
68

.0
0

de
g

F
R

P
M

:
17

80
rp

m
H

z:
60

V
ol

ta
ge

:
23

0/
46

0
S

.F
.:

1.
15

G
ru

nd
fo

s
Q

uo
ta

tio
n

Sy
st

em
19

.1
.4

P
um

pT
ec

h,
In

c.
·1

20
20

S
E

32
nd

S
tre

et
·

S
ui

te
2

·
B

el
le

vu
e,

W
A

98
00

5
ph

on
e:

42
5-

64
4-

85
01

·
fa

x:
42

5-
56

2-
92

13
·w

w
w

.p
um

pt
ec

hn
w

.c
om





 

 

Water Master Plan 

Appendix I. Reservoir No. 2 Seismic Analysis 

 

 

 

 





Portland/Metro

Bend

Salem/Keizer

Eugene/Springfield

Medford

Corvallis
Albany

Klamath Falls

Coos Bay

Roseburg

Redmond

Warrenton

Lebanon

Grants Pass

Florence

Ashland

McMinnville

Dallas

Prineville

Canby

Lincoln City

WilsonvilleNewberg

The Dalles

Astoria

Newport

Sutherlin

Stayton

MadrasNewport

Woodburn

Toledo

Brookings

Bandon

Port Orford

Sandy

Rainier

Tangent

Sweet Home

Seaside

North Bend

Silverton

Coquille

Gold Beach

Millersburg

Winston

Reedsport

Estacada

Myrtle Creek

Philomath

Molalla

Veneta

Central Point

Forest Grove/Cornelius

Scappoose

St. Helens/Columbia City

Hood River

Waldport

Dunes City

Cottage Grove

Talent

Monmouth

Sheridan

Eagle Point

Junction City

Oakridge

Lakeside

Tillamook

Rogue River

Gearhart

Maupin

Creswell

Cave Junction

Phoenix

Shady Cove

Clatskanie

Vernonia

Harrisburg

Depoe Bay

Myrtle Point

Cascade LocksRockaway Beach

Cannon Beach

5

84

205405

205

97

101

30

20

26

197

199

26

199

101

26

30

97

97

20

26

101

97

20

30

97

31

58

22

140

138

36

6

99

126

242

214

200

223

99E

380

216

202

238

211

230

35

38

18

228

255

34

226

66

221

219

62

99W

42

46

213

47

370

224

42S

180

229

206

27

234

39

542

53

273

281

260

361

240

227

43

69

540

501

130

218

212

164

217

233

70

241

293

250

18B

141

222

99EB

173

282

422

120

225

429

182

99

99

18

47

42

224

126

99

99

126

140

99

22

6

138

219

138

99

221

42

164

22

140

22

22

126

62

22

99W

140

99

200

99

229

242

121°W

121°W

122°W

122°W

123°W

123°W

124°W

124°W125°W

46°N

46°N

45°N

45°N

44°N

44°N

43°N

43°N

42°N

42°N

WASHINGTON

CALIFORNIA

STATE OF OREGON
DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES
www.OregonGeology.org
W. Lawrence Givens, Governing Board Chair
Vicki S. McConnell, Director and State Geologist
Andree V. Pollock, Assistant Director, Geologic Survey and Services
Rachel L. Smith, Project Operations Manager
Ian P. Madin, Chief Scientist

2013

Map of Earthquake and Tsunami Damage Potential for a
Simulated Magnitude 9 Cascadia Earthquake

BACKGROUND

This map was prepared by The Oregon Department of Geology and Mineral Industries
(DOGAMI) for the use of the Oregon Seismic Safety Policy Advisory Commission in
completing the Oregon Resilience Plan for Cascadia Subduction Zone earthquakes. The
map displays an estimate of the total potential damage due to ground shaking, ground
failure (liquefaction and landslide), and tsunami inundation from a magnitude 9.0
Cascadia earthquake. This map is intended to provide nontechnical users with an
estimate of the geographic distribution of damage. The damage categories are taken
from the Modified Mercalli Intensity scale, which is based on observed effects on people,
objects, and buildings. The damage potential categories are derived from the peak
ground velocity map and tsunami inundation maps developed by DOGAMI for the
Oregon Resilience Plan. Damage potential categories were assigned following the model
of the U.S. Geological Survey ShakeMap program, and the tsunami inundation zone was
assigned to the Very Heavy damage category, consistent with observations from recent
great subduction earthquake tsunamis. See accompanying pamphlet for details.

OPEN-FILE REPORT O-13-06
Ground Motion and Ground Deformation Data and Maps

for the 2012 Oregon Resilience Plan for Cascadia
Subduction Zone Earthquakes

by Ian P. Madin and William J. Burns
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Transportation, 2008. Urban growth boundaries: Oregon Department of Land
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Nature of the Northwest Information Center
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Very Light: felt outdoors, sleepers wakened; liquids disturbed or spilled;
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GERVAIS WATER IMPROVEMENTS 
WATER TANK RELOCATION 
SEISMIC HAZARD STUDY 

GERVAIS, OREGON 
 

INTRODUCTION 

The seismic hazard study was completed to identify potential geologic and seismic 
hazards and evaluate the effect these hazards may have on the proposed project.  
The study fulfills the requirements presented in the 2010 Oregon Structural 
Specialty Code (OSSC), Section 1803.7, for site-specific seismic hazard reports for 
essential and hazardous facilities and major and special-occupancy structures. 

LITERATURE REVIEW 

Available geologic and seismic publications and maps were reviewed to characterize 
the local and regional geology and evaluate relative seismic hazards at the site.  We 
also reviewed local water well logs, available from the Oregon Department of Water 
Resources website, and nearby geotechnical and seismic investigations to establish 
an estimate of the subsurface conditions prior to our site investigation. 

SEISMIC CONSIDERATIONS 

Regional Geologic and Tectonic Setting   

The project site lies within the northern Willamette Valley, a broad, gently 
deformed, north-south-trending basin separating the Coast Range to the west from 
the Cascade Range to the east.  In the early Eocene (±50 to 58 million years ago), 
the Willamette Valley was part of a broad continental shelf extending from the 
Western Cascades west beyond the present coastline.  Basement rock underlying 
most of the Valley includes the Siletz River Volcanics, which erupted as part of a 
submarine oceanic island-arc.  The thickness of the basement volcanic rock is 
unknown; however, it is estimated that the thickness may be ±3 to 4 miles (Yeats 
et al., 1996).  The island-arc collided with and was accreted to the western margin 
of the converging North American plate near the end of the early Eocene.  
Volcanism subsided and a fore arc basin was created and infilled with marine 
sediments throughout the late Eocene and Oligocene and continental Little Butte 
Volcanics of the Oligocene (Orr and Orr, 1999).  These marine sediments typically 
overlie but are also interbedded with the basalt and volcanics of both the Siletz 
Volcanics and younger Tertiary volcanics.   

After emerging from a gradually-shallowing ocean, the marine and volcanic 
formations were covered by the terrestrial Columbia River Basalt, which poured 
through the Columbia Gorge from northeastern Oregon and southwestern 
Washington, spreading as far south as Salem (±17 to 10 million years ago) (Tolan 
et al., 2000), and some flows reaching west to the Pacific Ocean (Orr and Orr, 
1999).  Uplift and tilting of the Coast Range and the Western Cascades during the 
late Miocene formed the trough-like configuration of the Willamette Valley.  Thick 
layers of Pleistocene and Holocene fluvial and floodplain deposits blanket the 
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Columbia River Basalt and older Tertiary deposits (Crenna and Yeats, 1994; Orr and 
Orr, 1999; Tolan et al., 2000).  

Catastrophic flood deposits later appeared during the Pleistocene (over 
12,700 years ago) and now mantle the Valley floor as far south as Eugene 
(Hampton, 1972; Yeats et al., 1996; Burns et al., 1997).  These deposits 
originated from a series of glacial-outburst floods that periodically drained Glacial 
Lake Missoula in western Montana.  The older deposits, typically found within the 
Portland Basin, usually consist of layers of cobbles/boulders, gravel and sand during 
a period of time when the river(s) had sufficiently high flow to move large boulders 
(erratics).  However, in the Southern Willamette Valley, turbid floodwater eventually 
settled, depositing a relatively thick layer (50 to 100 feet) of silt and clay (Orr and 
Orr, 1999).   

The northern Willamette Valley lies ±130 miles inland from the surface expression 
of the Cascadia Subduction Zone (CSZ) (Goldfinger et al., 1992), a converging, 
oblique plate boundary where the Juan de Fuca plate is being subducted beneath 
the western edge of the North American continent (Geomatrix Consultants, 1995).  
The CSZ extends from central Vancouver Island in British Columbia, Canada, through 
Washington and Oregon to Northern California.  Available information indicates the 
CSZ is capable of generating earthquakes within the descending Juan de Fuca plate 
(intraplate), along the inclined interface between the two plates (interface or 
subduction zone), or within the overriding North American Plate (crustal) (Weaver 
and Shedlock, 1996).  Therefore, western Oregon is located in an area of 
potentially high seismic activity due to its proximity to the CSZ. 

Local and Regional Faults 

A review of nearby faults was completed to investigate the seismic setting and 
mapped potential seismic sources.  Numerous concealed and inferred crustal faults 
are mapped within ±10 miles of the site (Bela, 1981; Yeats et al., 1996).  
However, none of these faults show any evidence of movement in the last 
±1.6 million years (Geomatrix Consultants, 1995; USGS, 2006).  Sixteen 
potentially active Quaternary (<1.6 million years or less) crustal fault zones have 
been mapped within ±40 miles of the site (Geomatrix Consultants, 1995; 
Personius et al., 2003; USGS, 2006) and are listed in Table 1.   

The approximate locations of the mapped Northern Willamette Valley faults 
summarized in Table 1 are shown on Figure 1D (attached), and additional fault 
information is available in the literature (Personius et al., 2003; USGS, 2006).   
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Table 1.  Potentially Active Quaternary Crustal Faults within 
± 40 miles of Gervais Water Improvments/Water Tank Relocation 

Fault Name Length 
(miles) 

Distance from 
Site (miles) 

Last Known Activity Slip Rate 
(mm/yr) 

Mount Angel (#873) ±19 ±3 NE <15,000 years 0.067* 

Newberg (#717) ±3 ±13 N-NW <1.6 million years 0.016* 

Waldo Hills (#872) ±8 ±13 S-SW <1.6 million years <0.2 

Canby – Mollala (#716) ±31 ±15 NE <15,000 years <0.2 

Mill Creek (#871) ±11 ±19 S-SW <1.6 million years <0.2 

Gales Creek (#718) ±45 ±21 NW <1.6 million years 0.016* 

Bolton (#874) ±6 ±24 NE <1.6 million years 0.013* 

Beaverton (#715) ±9 ±25 N <750,000 years <0.2 

Portland Hills (#877) ±31 ±25 NE <1.6 million years 0.1* 

Oatfield (#875) ±18 ±27 NE <1.6 million years <0.2 

Damascus – Tickle Creek (#879) ±11 ±28-36 NE <750,000 years <0.2 

East Bank (#876) ±18 ±30 NE <15,000 years <0.2 

Grant Butte (#878) ±6 ±31 NE <750,000 years 0.11* 

Helvetia (#714) ±4 ±30 N-NW <1.6 million years 0.014* 

Corvallis (#869) ±25 ±33 SW <1.6 million years <0.20 

Owl Creek (#870) ±9 ±38 SW <750,000 years <0.20 

Note:  Fault data based on USGS (2006).  * From Table H-1 (Petersen et al., 2008). 

All but the Bolton and Corvallis faults are considered USGS Class A faults.  Class A 
faults have geologic evidence supporting tectonic movement in the Quaternary, 
known or presumed to be associated with large-magnitude earthquakes.    

The USGS (2002) interactive deaggregation indicates the primary seismic sources 
affecting the site are the CSZ, Mount Angel fault, and other potential unknown 
crustal faults (Western US shallow gridded) located nearby.  

Historic Earthquakes 

No significant interface (subduction zone) earthquakes have occurred on the CSZ in 
historic times; however, several large-magnitude (>M ~8.0, M = unspecified 
magnitude) subduction zone earthquakes are thought to have occurred in the past 
few thousand years.  This is evidenced by recently discovered tsunami inundation 
deposits, combined with evidence for episodic subsidence along the Oregon and 
Washington coasts (Peterson et al., 1993; Atwater et al., 1995).  The Oregon 
Department of Geology and Mineral Industries (DOGAMI) estimates the maximum 
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magnitude of an interface subduction zone earthquake ranges from moment 
magnitude (Mw) 8.5 to Mw 9.0 (Wang and Leonard, 1996; Wang et al., 1998; 
Wang et al., 2001), and the rupture may potentially occur along the entire length of 
the CSZ (Weaver and Shedlock, 1996).  Interface earthquakes are believed to have 
an average return period of ±400 to 700 years (Nelson and Personius, 1996), with 
the last event occurring ±300 years ago (Nelson et al., 1995).   

Intraplate (subduction zone) earthquakes occur within the Juan de Fuca Plate at 
depths of ±28 to 37 miles (Weaver and Shedlock, 1996).  The maximum 
estimated magnitude of an intraplate earthquake is about Mw 7.5 (Wang et al., 
2001).  No intraplate earthquakes have been recorded in Oregon in modern times.  
However, the Puget Sound region of Washington State has experienced three 
intraplate events in the last ±57 years including a surface wave magnitude 
(Ms) 7.1 event in 1949 (Olympia), a Ms 6.5 event in 1965 (Seattle/Tacoma) (Wong 
and Silva, 1998), and a Mw 6.8 event in 2001 (Nisqually) (USGS, 2001). 

Crustal earthquakes dominate Oregon's seismic history.  Crustal earthquakes occur 
within the North American Plate, typically at depths of ±6 to 12 miles.  The 
estimated maximum magnitude of a crustal earthquake is about Mw 6.5 (Wang and 
Leonard, 1996; Wang et al., 1998; Wang et al., 2001).  Only two major crustal 
events in Oregon have reached Richter local magnitude (ML) 6 (the 
1936 Milton-Freewater ML 6.1 earthquake and the 1993 Klamath Falls ML 
6.0 earthquake) (Wong and Bott, 1995).  The majority of Oregon’s larger crustal 
earthquakes are in the ML 4 to 5 range (Wong and Bott, 1995).   

Locally, the 1993 Scotts Mills earthquake, with a moment magnitude (MW) of 5.6 
and a local Modified Mercalli intensity (MM) of VII, is the largest recent earthquake 
felt in the Gervais area (Black, 1996).  This quake caused damage in Salem, Mount 
Angel, Woodburn, Newberg, Molalla, and Canby, and had a local MM intensity of 
VI-VII (Madin et al., 1993).   

Table 2 summarizes earthquakes with a M of 3.5 or greater that have occurred 
within a ±50-mile radius of Gervais in the last 180 years (Johnson et al., 1994; 
ANSS, 2013).  Note that the March 25, 1993, ML 5.6 Scotts Mills Earthquake 
(Modified Mercalli Intensity V-VI) is listed (Wong and Bott, 1995).   
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Table 2.  Historic Earthquakes within 50-mile Radius of Gervais 

Year Month Day Hour Minute Latitude Longitude Depth (miles) Magnitude 

1960 03 05 00 00 45.6 -122.7 unknown M = 3.5 

1961 08 19 04 56 44.7 -122.5 unknown ML = 4.5 

1961 11 7 01 29 45.7 122.4 unknown M = 5.0 

1962 09 05 05 37 44.5 -122.9 unknown M = 3.5 

1963 03 07 23 53 44.9 -123.5 29.2 Mb = 4.6 

1963 12 27 02 36 45.7 -123.4 20.5 Mb = 4.5 

1964 10 01 12 31 45.7 -122.8 20.5 Mb = 5.3 

1964 10 12 04 31 45.7 122.8 unknown M = 4.3 

1968 01 27 08 28 45.6 -122.6 23.0 M = 3.7 

1968 05 13 18 52 45.6 -122.6 unknown M = 3.8 

1969 03 05 11 43 45.6 122.8 unknown M = 3.5 

1970 06 25 07 48 45.5 -122.8 unknown M = 3.6 

1989 08 01 23 25 45.6 -122.5 8.9 Mc = 3.7 

1989 09 15 10 28 45.4 -121.7 3.2 Mc = 3.5 

1991 07 22 09 04 45.6 -122.9 12.3 Mc = 3.5 

1993 03 25 13 34 45.0 -122.6 12.8 ML = 5.6 

1993 06 08 00 01 45.0 -122.6 12.6 Mc = 3.7 

1995 02 08 09 10 45.1 -122.7 19.7 Mc = 3.6 

2003 04 24 19 26 45.6 -122.7 10.8 Mc = 3.9 

2006 08 03 08 39 45.8 -122.6 9.1 Mc = 3.8 

2007 09 24 06 20 45.1 -123.0 14.6 Mc = 3.6 

 Note: M = unspecified magnitude, Mb = compressional body wave magnitude, Mc = primary coda 
magnitude, and ML = local Richter magnitude 

It should be noted that seismic events in Oregon were not comprehensively 
documented until the 1840's (Wong and Bott, 1995).  According to Wong and 
Bott (1995), seismograph stations sensitive to smaller earthquakes (ML ≤4 to 5) 
were not implemented in northwestern Oregon until 1979 when the University of 
Washington expanded their seismograph network to Oregon.  Prior to 1979, few 
seismograph stations were installed in Oregon.  Oregon State University (Corvallis) 
likely had the first station installed in 1946 (Wong and Bott, 1995).  The local 
Richter magnitude (ML) of events occurring prior to the establishment of 
seismograph stations have been estimated based on correlations between 
magnitude and Modified Mercalli (MM) intensities.  Some discrepancy exists in the 
correlations. 

A sample of distant, strong earthquakes felt in the Gervais area include the 
following (Modified Mercalli Intensities (MM) in parentheses): the 2001 Nisqually, 
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Washington, earthquake (II-IV); the 1993 Scotts Mills earthquake (VI-VII); the 1981 
Elk Lake, Washington earthquake (II-IV); the 1965 Seattle-Tacoma earthquake 
(I-IV); the 1962 Portland earthquake (V); the 1961 Lebanon/Albany earthquake (IV); 
the 1961 Cougar, Washingon earthquake (I-III); the 1961 NW Oregon earthquake 
(III-IV); the 1957 NW Salem earthquake (I-IV); the 1953 Portland earthquake (I-IV); 
the 1949 Olympia, Washington earthquake (VI); the 1877 Cascades, Washington 
earthquake (III); and the 1873 Crescent City earthquake (IV) (Noson et al., 1988; 
Bott and Wong, 1993; Stover and Coffman, 1993; Wiley et al., 1993; Wong and 
Bott, 1995; Black, 1996; USGS, 2001).  None of these events caused significant 
damage in Gervais or northern Marion County. 

Seismic Hazards  

Section 1803.7 of the 2010 OSSC requires the evaluation of risks from a range of 
seismic hazards.  Geologic and seismic hazard studies by DOGAMI have been 
completed and include the project site (Wang and Leonard, 1996; Burns et al., 
2008).  We have also developed conclusions regarding seismic hazards based on 
previous geotechnical and seismic studies performed within the project vicinity, our 
knowledge of the site geology, and the soil profile encountered in the explorations.  

Ground Motion Amplification.  Ground motion amplification is the influence of a soil 
deposit on the earthquake motion.  As seismic energy propagates up through the 
soil strata, the energy is typically increased (i.e., amplified) or decreased 
(i.e., attenuated) to some extent.   

Willamette Silt from the ground surface to the bottom of the exploration at 
±66.5 feet.  Soft, low to medium plasticity silt was encountered from the ground 
surface to ±8 feet, followed by medium stiff silt.  The silt becomes interbedded 
with non-plastic silt with trace sand at ±12 feet to the limits of the exploration.  
The relative density of the silt varies with depth from medium stiff to very stiff, 
with the exception of the sample obtained at ±40 feet where an N-value of 1 was 
recorded.  The exploration was terminated in very stiff silt.   

The site is underlain by alluvial deposits including soft to medium stiff, low to 
medium plasticity silt interbedded with non-plastic silt and silty sand.  It is our 
opinion that the potential for ground amplification in these soils is moderate to high.  
This conclusion is consistent with DOGAMI’s ground motion amplification maps.  
The ground motion amplification map of Marion County (Burns et al., 2008) 
classifies amplification hazard using a scale of Very Low (A, NEHRP site 
classification, lowest amplification susceptibility) to Very High (E and F NEHRP site 
classification, highest amplification susceptibility).  The project site is mapped as 
High (site class D).   

Ground Rupture.  We anticipate the potential for ground rupture at the site is 
relatively low due to the lack of known faulting beneath the site.  However, hidden 
and/or deep-seated active faults could remain undetected.  Additionally, recent 
crustal seismic activity cannot always be tied to observable faults.  In the event of 
a catastrophic earthquake with a large seismic moment, inactive faults could 
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potentially be reactivated.  It is noted that the site is relatively close to the 
potentially-active Mount Angel fault, located ±3 miles northeast of the site. 

Landslides and Earthquake-Induced Landslides.  General slope instability and instability 
induced by earthquake shaking are significant hazards for many parts of western 
and eastern Marion County.  The proposed site is located on flat terrain.  Based on 
our observations of surface features, results of subsurface explorations, and the 
anticipated site grading, it is our opinion that the risk of landslides or 
earthquake-induced landslides is negligible.  This conclusion is consistent with the 
landslide susceptibility maps, which indicate the project site is mapped within a low 
landslide susceptibility zone with no identified landslide areas in Gervais (Burns et al., 
2008).   

Liquefaction, Lateral Spreading and Settlement.  Liquefiable soils typically consist of 
saturated, loose sand and non-plastic or low plasticity silt.  It is our opinion that the 
risk of liquefaction and liquefaction-induced settlement is moderate due to the 
proximity of the site to potential seismic sources, the presence of relatively high 
ground water and loose to medium dense silty sand and soft to medium stiff 
non-plastic silt.  The risk of lateral spreading is considered low due to the flat terrain.   

DOGAMI's liquefaction susceptibility map for the Marion County area classifies the 
liquefaction hazard using a scale of rare (no liquefaction susceptibility) to very high 
liquefaction susceptibility.  The site is located within an area mapped with moderate 
susceptibility of liquefaction (Burns et al., 2008).  

The liquefaction hazard is discussed in greater detail in the main report.  The report 
includes an evaluation of the liquefaction risk and estimated liquefaction-induced 
settlement.  A discussion of options to reduce the potential impacts of the 
liquefaction hazard is also provided.   

Tsunami/Seiche.  Tsunami inundation is not applicable to this site since it is not on 
the Oregon Coast.  Seiche (the back and forth oscillations of a water body during a 
seismic event) is also not a concern due to the absence of large bodies of water 
near the site. 

SEISMIC DESIGN 

Design Earthquakes 

The 2010 OSSC, Section 1803.3.2.1, requires that the design of structures 
classified as essential or hazardous facilities and major and special-occupancy 
structures address, at a minimum, the following earthquakes: 

Crustal: A shallow crustal earthquake on a real or assumed fault near the 
site with a minimum moment magnitude (MW) of 6.0 or the design 
earthquake ground motion acceleration determined in accordance 
with OSSC Section 1613. 

Intraplate: A deep subduction earthquake with a moment magnitude (MW) of 
7.0 or greater on the seismogenic part of the subducting plate 
(Juan de Fuca) of the Cascadia Subduction Zone (CSZ).  
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Interface: A subduction earthquake with a minimum moment magnitude 
(MW) of 8.5 on the seismogenic part of the interface between the 
Juan de Fuca and the North American Plates on the CSZ.  

The design maximum considered earthquake ground motion maps provided in 
OSSC 2010 are based on the 2002 maps prepared by USGS for an earthquake with 
a 2% probability of exceedence in 50 years (i.e., a ±2,475-year return period).  
USGS released updated maps in 2008. These maps are used in the 2012 IBC and 
will presumably be adopted into the next edition of the OSSC.   

The 2002 and 2008 USGS maps were established based on probabilistic studies and 
include aggregate hazards from a variety of seismic sources.  Information obtained 
from the USGS National Earthquake Hazard Mapping website indicates the following 
earthquake magnitudes and source-to-site distances were used for the 2002 USGS 
maps (USGS, 2002): 

Crustal: MW 6.0 to 6.8 earthquake located ±3 miles from the site on the 
Mount Angel Fault. 

Subduction: MW 8.3 earthquake located ±54 to 55 miles from the site.  

Subduction: MW 9.0 earthquake located ±53 to 55 miles from the site.  

The following earthquake magnitudes and source-to-site distances were used for 
the 2008 USGS maps (USGS, 2008): 

Crustal: MW 6.0 to 6.8 earthquake located ±2.8 to 5.5 miles from the site 
on the Mount Angel Fault. 

Subduction: MW 8.3 to 8.7 earthquake located ±46 to 52 miles from the site.  

Subduction: MW 9.0 to 9.2 earthquake located ±46 to 52 miles from the site.  

The earthquake magnitudes and source-to-site distances used to generate the 
2002 and 2008 USGS maps satisfy the requirements of OSSC 2010.  Refer to the 
Seismic Design section of the main report for a discussion of the peak bedrock 
acceleration and parameters for constructing the site response spectrum 
(Figure 3A, Appendix A). 

CONCLUSION 

Based on the findings presented herein, it is our opinion there is a potential 
liquefaction hazard at the proposed Gervais Water Improvments/Water Tank 
Relocation site.  Site-specific foundation design recommendations and mitigation 
options are discussed in the Geotechnical Investigation Memorandum. 

This site-specific seismic hazard investigation for the Gervais Water 
Improvments/Water Tank Relocation in Gervais, Oregon, was prepared by Brooke 
Running, R.G., C.E.G. 
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Notes:
1.  The Design Response Spectrum is based on OSSC 2010 Section 1613 using the
      following parameters: 

Site Class= D Damping = 5%
SS = 0.86 Fa = 1.16 SMS = 0.99 SDS = 0.66
S1 = 0.33 Fv = 1.74 SM1 = 0.58 SD1 = 0.39

2.  SS and S1 values for 5% damping are based on the USGS 2002 mapped maximum
      considered earthquake spectral acclerations for 2% probability of exceedence in 50 years.
      The corresponding peak ground acceleration on rock is 0.36g.

3.  Fa and Fv were established based on OSSC, Tables 1613.5.3(1) and 1613.5.3(2) 
     using the selected SS and S1 values.  SDS and SD1 values include a 2/3 reduction on
     SMS and SM1 as discussed in OSSC 2010 Section 1613.5.4.

4.  Site location is: Latitude 45.106, Longitude -122.895. 

FEI Project 2132005

FIGURE 3A

Gervais Water Improvements/Tank Relocation
Gervais, Oregon

OSSC 2010 SITE RESPONSE SPECTRUM

0 0.5 1 1.5 2 2.5 3
Period  (seconds)




	Executive Summary
	Existing Facilities
	Water Sources
	Water Rights
	Supply Wells

	Water Treatment
	Water Storage
	System Pressure and Pumping Operation
	Distribution System

	Summary of Existing System Deficiencies
	Seismic Evaluation
	Future Population and Water Demand
	System Improvement Recommendations
	Financial Plan
	System Development Charges
	Water Use Rates


	1. Introduction
	1.1 Purpose and Scope
	1.2 Planning Background
	1.3 Study Area Characterization
	1.3.1  Study Area Boundaries
	1.3.2 Physical Environment
	Climate
	Floodplains
	Topography and Soils

	1.3.3 Zoning and Land Use
	1.3.4 Population
	Historical Population
	Population Projections

	1.3.5 Socioeconomic Environment


	2. Existing Water System
	2.1 Water Sources
	2.1.1 Water Rights/Beneficial Use Permits
	2.1.2 Supply Wells
	Well No. 1
	Well No. 2
	Elm Avenue Well (not in use)
	Well Head Equipment

	2.1.3 Surface Water Sources

	2.2 Water Treatment
	2.3 Water Storage
	2.4 Water Plant Site
	2.5 Distribution System
	2.5.1 Pipes, Valves and Meters
	2.5.2 System Pressure and Pumping Operation

	2.6 Emergency Equipment
	2.7 Summary of Known System Deficiencies

	3. Evaluation Criteria
	3.1 Water Use and Demand
	3.1.1 2018 Water Data
	3.1.2 Projected Water Demand

	3.2 Fire Flow Requirements
	3.3 Storage
	3.4 System Pressure

	4. Water Quality Requirements
	4.1 Regulatory Requirements
	4.1.1 Federal Regulations
	4.1.2 State Regulations
	MCLs and Action Levels
	Treatment Requirements and Performance Standards
	Treatment Requirements for Corrosion Control

	4.1.3 Water Resources Department Integrated Strategy

	4.2 General Water Quality
	4.2.1 Turbidity Removal
	4.2.2 Pathogen Removal
	4.2.3  Lead and Copper Levels
	4.2.4 Other Water Quality Issues


	5. Water Source Evaluation
	5.1 Water Source Facilities Assessment
	5.1.1 Water Source
	5.1.2  Well Transmission Lines
	5.1.3  Water Production
	Water Production Evaluation
	Water Loss and Leaks

	5.1.4 Beneficial Use Permits and Water Rights

	5.2 Water Source Improvement Alternatives
	5.3 Recommendation

	6. Water Treatment Evaluation
	6.1 Water Treatment Facilities Assessment
	6.1.1 Condition and Capacity
	6.1.2 Monitoring Requirements
	6.1.3 Safety Equipment
	6.1.4 Security Threats

	6.2 Water Treatment Improvements

	7. Water Storage Evaluation
	7.1 Water Storage Facilities Assessment
	7.1.1 Reservoir Condition
	7.1.2 Structural Considerations
	7.1.3 Service Elevations
	7.1.4 Storage Requirements
	Emergency Storage
	Fire Flow Reserve
	Attenuation of Fluctuations
	Total Storage Requirements


	7.2 Water Storage Improvement Alternatives
	7.2.1 Alternative 1—Replace Reservoir No. 1 with a New Ground Level Tank
	7.2.2 Alternative 2—Replace Reservoir No. 1 with a New Elevated Tank
	7.2.3 Evaluation of Alternatives
	Cost
	Maintenance
	Expandability
	Public Acceptance


	7.3 Recommendation

	8. Distribution System Evaluation
	8.1 Water Distribution System Assessment
	8.1.1 Piping
	8.1.2 Water Meters
	8.1.3 Fire Hydrants
	8.1.4 Hydropneumatic Tank, Pumps and Emergency Equipment
	8.1.5 System Hydraulic Analysis
	System Pressures
	Fire Flow Requirements


	8.2 Water Distribution Improvement Alternatives
	8.2.1 Required Improvements
	8.2.2 Optional Distribution System Alternatives
	Alternative 1—Repair Distribution System Piping as Needed
	Alternative 2—Replace/Install Additional Distribution System Piping Over the Next 10 Years; Establish Cast-Iron Pipe Replacement Program.
	Alternative Evaluation


	8.3 Recommendation

	9. Seismic Risk Assessment
	9.1 Identification of Vulnerable Water Infrastructure
	9.1.1 Treatment Facility Building
	9.1.2 Storage Reservoirs
	9.1.3 Distribution System
	9.1.4 Fire Protection
	9.1.5 Summary

	9.2 Identification of Critical Water Infrastructure
	9.3 Recommendation

	10. System Improvement Recommendations Summary
	10.1 Priority Rating of Projects
	10.2 Cost Estimate Approach
	10.3 Capital Improvement Plan

	11. Financial Assessment
	11.1 Funding Sources
	11.1.1 Local Funding Sources
	11.1.2 State and Federal Grant and Loan Programs
	11.2.3 Safe Drinking Water Revolving Loan Fund


	11.2 System Development Charges
	11.2.1 1. General
	11.2.2 Current Gervais SDCs
	11.2.3 SDC Methodology
	11.2.4 Summary of Costs Attributable to Growth
	11.2.5 SDCs for Multifamily and Commercial/Industrial Zoning

	11.3 Rate analysis
	11.3.1 Existing and Future Expenses
	Debt Service
	Annual Administration, Operation, Maintenance & Replacement Costs

	11.3.2 Existing and Future Rate Revenue
	Current User Rates
	Projected User Rate



	12. Environmental Assessment
	12.1 Alternatives to Proposed Action
	12.2 Affected Environment/Environmental Consequences
	12.2.1 Land Use
	Affected Environment
	Environmental Consequences
	Mitigation

	12.2.2 Floodplains
	Affected Environment
	Environmental Consequences
	Mitigation

	12.2.3 Wetlands
	Affected Environment
	Environmental Consequences
	Mitigation

	12.2.4 Wild and Scenic Rivers
	Affected Environment
	Environmental Consequences
	Mitigation

	12.2.5 Cultural Resources
	Affected Environment
	Environmental Consequences
	Mitigation

	12.2.6 Biological Resources
	Affected Environment
	Environmental Consequences
	Mitigation

	12.2.7 Water Quality
	Affected Environment
	Environmental Consequences
	Proposed Project
	No-Action Alternative

	Mitigation



	Appendix A. Well Source Water Assessment Report
	Appendix B. Well Logs
	Appendix C. Oregon Health Authority Water Quality Records
	Appendix D. Water Rights Correspondence
	Appendix E. Detailed Cost Estimates
	Appendix F. Drinking Water Security Guidance
	Appendix G. Correspondence on Potential Tank Site Restrictions
	Appendix H. Distribution System Hydraulic Model Information
	Appendix I. Reservoir No. 2 Seismic Analysis
	Blank Page
	Blank Page
	Blank Page
	Appendix I Seismic Map and Assessment Report.pdf
	Insert from: "Appendix  Seismic Hazard Study.pdf"
	Gervais Report DRAFT _TJP 6-21-13_.pdf
	APPEND_A figures.pdf
	Figure 1A.pdf
	Figure 2A.pdf
	Figure 3A.pdf
	APPEND_B boring and test pits.pdf
	Logkeyb.pdf
	Soildesb.pdf
	bh-1 (6-3-2013).pdf
	tp-1 & tp-2 (5-23-13).pdf
	tp-3 (5-23-13).pdf
	APPEND_C Lab Results.pdf
	20130621114011970.pdf
	APPEND_D.pdf
	SHS Gervais Tank - DRAFT (6-20-13).pdf
	Fault Map Figure 1D-Layout2.pdf


	Blank Page
	Blank Page



