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Memorandum 

Date: January 23, 2019 

Project: Task Order No. 34, Facility Structural Assessments 

To: Mr. Jason Canady 

City of Grants Pass 

From: Mr. Matthew L. Hickey, PE 

Mr. Michael L McKillip, PE 

Mr. Thomas W. Bloomer, PE (CA) 

Murraysmith 

Re: Water Infrastructure Capital Maintenance Plan 

Section 1 Introduction 

This memorandum presents a Water Infrastructure Capital Maintenance Plan to support 

planning associated with capital improvements and maintenance of the City of Grants Pass (City) 

water system reservoirs and pump stations. This memorandum also summarizes the Structural 

Assessment of Reservoirs & Pump Stations conducted by Murraysmith’s team member Peterson 

Structural Engineering (PSE) and presents a prioritized schedule of improvements that considers 

facility criticality, operational relationships between facilities, and system improvements planned 

in the City’s Water Distribution System Master Plan (WDSMP). The WDSMP focused on 

identifying existing and future capacity related improvements while assessment and 

prioritization work conducted under this study focuses on identifying and resolving structural 

and seismic facility deficiencies not typically identified in a master planning effort. 

Project Goals and Approach 

The project goals developed with City staff are outlined below: 

1. Inspect and analyze the water system reservoirs and pump stations to identify structural 

condition, evaluate seismic performance, estimate remaining service life and develop 

improvement recommendations. 

2. Prepare capital costs for identified facility improvements (rehabilitation or replacement) 

to support subsequent financial planning. 

3. Prioritize the identified capital improvements considering criteria developed with the City 

and develop a schedule of improvements. The schedule will outline when dollars need to 



 

17-2113 Page 2 of 31 TO No. 34 (Facility Assessment) 

January 2019  City of Grants Pass 
G:\PDX_Projects\17\2113 - Grants Pass Reservoir and Pump Station\Report\Water Infrastructure Capital Maint Plan 2019-1-21.doc 

be spent to complete improvements, and present average annual costs estimated in 

present worth dollars to allow the City to determine annual budgeting to rehabilitate or 

replace existing facilities. 

4. Provide a plan to better inform facility capital improvement needs and define which type 

of projects are associated with maintenance and which projects are capital upgrades. 

5. Provide structural analysis for reservoirs and pump stations to support a subsequent 

resiliency study and planning efforts. 

Relationship to Other Planning Documents 

Water system improvements planning for the City comes from multiple planning studies. This 

Water Infrastructure Improvements Plan is intended to work in conjunction with the WDSMP, 

Water Treatment Plant Facilities Plan (WTP FP), and future seismic resiliency study to help 

identify and coordinate a comprehensive list of long-range capital improvements to assist the 

City in managing its water system assets. To avoid double-counting projects, those in the existing 

Capital Improvements Plan (CIP) will be discussed relative to how these relate to the projects 

developed under this study but maintained in a separate list from new projects identified in this 

plan. An overview of the various plans is provided below: 

Water Infrastructure Capital Maintenance Plan: 

 Seismic focused improvements. 

 Concerned with facility seismic performance and service life. 

 Planning to provide adequate budgeting for long range facility maintenance and capital 

improvements and replacements. 

 Projects involve pump station and reservoir structures over the service life of each 

facility. 

Water Distribution System Master Plan & Water Treatment Plant Facility Plan: 

 Growth focused improvements. 

 Concerned with existing and future capacity issues. 

 Planning to provide day to day water service and fire protection. 

 Projects are based on deficiencies for all water facilities over a 20-year planning cycle. 

(Future) Resiliency Plan: 

 Water system backbone focused improvements. 

 Concerned with resiliency, redundancy issues. 

 Planning to provide water to critical facilities (hospitals, fire stations, etc) and reduced 

water service under emergency conditions. 

 Projects are focused over 50-year window. 
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Plan Outline 

This report is structured as follows: 

1. Introduction 

2. Facility structural inspection and assessment and identification of deficiencies 

3. Resiliency 

4. Seismic Improvements 

5. Recommendations and Improvements 

6. Project prioritization 

7. Cost estimating information 

8. Appendices (Improvement project tables; project plates; structural assessment) 

Section 2 Facility Structural Inspection and Assessment and 

Identification of Deficiencies 

Facilities Considered 

The existing and planned future reservoir facilities, along with the status relative to facility 

evaluation, are listed in Table 1. The existing and planned future pump station facilities, along 

with the status relative to facility evaluation, are listed in Table 2. Planned facilities identified in 

the 2015 City’s WDSMP Capital Improvements Plan (CIP) are included in the improvements 

schedule in this plan. 

Table 1 

Reservoir Facilities Considered 

Facility Level of Status Relative to Evaluation 

Reservoir No.3 New, meets current codes; no structural analysis or visual inspection. 

Reservoir No.4 Replacement assumed; no structural analysis or visual inspection 

Reservoir No.5 Assessed 

Reservoir No.6 Assessed 

Reservoir No.8 Assessed 

Reservoir No.11 Assessed 

Reservoir No.13 Planned to be replaced; no structural analysis or visual inspection 

Reservoir No.14 Planned reservoir in CIP 

Reservoir No.15 Assessed 

Reservoir No.16 Planned reservoir in CIP 

Reservoir No.17 Planned reservoir in CIP 

Reservoir No.18 Planned reservoir (not in CIP) 

Reservoir No.19 Planned reservoir in CIP 
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Table 2 

Pump Station Facilities Considered 

Facility Level of Status Relative to Evaluation 

Lawnridge Pump Station Assessed 

Madrone Pump Station Assessed 

Harbeck Pump Station Visual inspection. No structural analysis 

Hilltop Pump Station Visual inspection. No structural analysis 

New Hope Pump Station Assessed 

Meadow Wood 
Visual inspection. No structural analysis; includes planned capacity 

upgrades in CIP 

Champion Pump Station Visual inspection. No structural analysis 

Starlite Pump Station Visual inspection. No structural analysis 

Laurel Ridge Pump Station Visual inspection. No structural analysis 

Williams Crossing Pump Station Visual inspection. No structural analysis 

Panoramic Loop Pump Station 
Visual inspection. No structural analysis, includes planned capacity 

upgrades in CIP 

Hefley Pump Station Visual inspection. No structural analysis 

North Valley Pump Station 
Visual inspection. No structural analysis, includes planned pump 

station replacement in CIP 

Ausland Pump Station Planned facility in CIP 

Zone 4N Pump Station Planned facility in CIP 

Results of Facility Assessments 

The results of the facility assessments, in support of the project goals, are as follows: 

 List of deficiencies associated with capital improvement projects or replacement 

recommendations. 

 Identification of facilities needing capacity expansion or abandonment as identified in 

other planning documents. 

 Project costs for improvement and replacement projects. 

 Estimated remaining service life of pump station and reservoir facilities (for budgeting 

purposes).  

Capital Improvements, Capital Maintenance and Routine Maintenance  

The City has historically approached non-capacity related facility improvements such as pump 

replacement and electrical upgrades as routine maintenance. As part of this study, the team 

worked with the City to better define projects considered routine maintenance related and 

those projects considered capital maintenance or capital improvements. Table 3 shows upgrades 

and improvements organized into routine maintenance or capital project categories. The facility 
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evaluations included in this study focused on identifying capital maintenance and capital 

improvement needs. As such, routine maintenance improvements are addressed outside of the 

improvements plan in this effort. 

Table 3 

Routine Maintenance vs. Capital Projects Criteria 

Criteria for Routine Maintenance Criteria for Capital Projects 

RESERVOIRS 

Facility appurtenances (ladders, vents, hatches, 

lights, etc.) replacement 

Reservoir foundation modifications such as base 

restraint seismic cables and interior wall-curbs 

Repair spalled shotcrete on reservoirs Additional reservoir circumferential wrapping and 

shotcreting 

 Piping and flexible pipe connections upgrades, 

mixing improvements 

PUMP STATIONS 

Pump station roofing repair or replacement Pump station vault or structure replacement 

Pump station piecewise MCC, soft-start, VFD 

replacement 

Pump station electrical overhaul (would coincide 

with other improvements) 

Pump Replacement due to age and use Pump replacement due to capacity or operational 

needs 

Mechanical or electrical equipment seismic 

anchorage improvements. 

 

Mechanical piping and valving piecewise 

replacement 

Comprehensive valve & piping replacement due to 

poor condition and/or age 

Facility Assessments and Findings  

Murraysmith and our team’s structural engineer, PSE, visited the facilities in February 2018, to 

conduct visual and structural inspections of the selected facilities. Based on initial findings, 

destructive investigation of the shotcrete on Reservoirs 5, 6, and 11 were also conducted. A 

summary of the findings for the facilities structurally evaluated is presented in Table 4 and a 

summary of the findings for the facilities for which visual inspection without a structural 

evaluation was conducted is presented in Table 5. For further detail, please refer to the report by 

PSE included in the appendices. 



 

17-2113 Page 6 of 31 TO No. 34 (Facility Assessment) 

January 2019  City of Grants Pass 
G:\PDX_Projects\17\2113 - Grants Pass Reservoir and Pump Station\Report\Water Infrastructure Capital Maint Plan 2019-1-21.doc 

Table 4 

Summary of Structural Analysis Findings 

Reservoirs 

Description Key Findings Improvements 

Reservoir No. 5 

Date constructed: 1982 

3.5 Million Gallons 

Circular, prestressed, concrete 

tank 

144 ft dia. x 30 ft wall 

Serves Zone 1 

Water Delivered from WTP 

 Insufficient freeboard at 

maximum level. 

 Deficient base restraint cables 

for base shear. 

 Additional circumferential 

prestressing required. 

 Shotcrete repair required. 

 Hatch has signs of corrosion 

and does not meet current 

Oregon OHA requirements. 

 Add base restraint cables in 

conjunction with additional 

circumferential prestressing. 

 Analyze roof for slosh wave 

impact. 

 Replace hatch. 

Reservoir No. 6 

Date constructed: 1980 

3.5 Million Gallons 

Circular, prestressed, concrete 

tank 

144 ft dia x 30 ft wall 

Serves Zone 2 

Water Delivered from Lawnridge 

PS 

 Insufficient freeboard at 

maximum level. 

 Deficient base restraint cables 

for base shear. 

 Additional circumferential 

prestressing required. 

 Shotcrete repair required. 

 Hatch has signs of corrosion 

and does not meet current 

Oregon OHA requirements. 

 Add base restraint cables in 

conjunction with additional 

circumferential prestressing. 

 Analyze roof for slosh wave 

impact. 

 Replace hatch. 

Reservoir No. 8 

Date constructed: 1982 

2.0 Million Gallons 

Circular, prestressed, concrete 

tank 

108 ft dia x 30 ft wall 

Serves Zone 3 

Water Delivered from Champion 

PS 

 Insufficient freeboard (at 

maximum operating level). 

 Deficient base restraint cables 

for base shear. 

 Additional circumferential 

prestressing required. 

 Shotcrete repair required. 

 Hatch has signs of corrosion 

and does not meet current 

Oregon OHA requirements. 

 Add base restraint cables in 

conjunction with additional 

circumferential prestressing. 

 Replace hatch. 

Reservoir No. 11 

Date constructed: 2000 

4.5 Million Gallons 

Circular, prestressed, concrete 

tank 

162 ft dia x 30 ft wall 

Serves Zone 1 

Water Delivered from WTP 

 Seismic shear cans in the roof 

are exposed with signs of 

corrosion. 

 Hatch has signs of corrosion 

and does not meet current 

Oregon OHA requirements. 

 Remove remaining roof seismic 

shear can mortar and replace 

with new non-shrink mortar. 

 Replace hatch. 
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Reservoir No. 15 

Date constructed: 1985 

1.3 Million Gallons 

Circular, prestressed, concrete 

tank 

85 ft dia x 31 ft wall 

Serves Zone 4N 

Water Delivered from North 

Valley PS 

 Insufficient freeboard at 

maximum level. 

 Deficient base restraint cables 

for base shear. 

 Additional circumferential 

prestressing required. 

 Shotcrete repair required. 

 Hatch has signs of corrosion 

and does not meet current 

Oregon OHA requirements. 

 In order to operate the tank at 

the maximum level, the 

following are recommended: 

 Add base restraint cables 

in conjunction with 

additional 

circumferential 

prestressing. 

 Analyze roof for slosh 

wave impact. 

 Replace hatch. 

Pump Stations 

Description Key Findings Improvements 

Lawnridge Pump Station 

Date constructed: 1969 

8” CMU grouted and reinforced 

above grade wall. Timber roof. 

Concrete slab on grade with 

perimeter footing. 

Serves Zone 2, and Reservoir 6 

 Overall in Fair Condition, 

structurally. 

 Electrical equipment may not 

be anchored. 

 Roof decking and beams meet 

current code, for gravity loads. 

 Perimeter wall footings are 

good. 

 Add connections between the 

roof and the top of the in-plane 

and out-of-plane walls. 

Without connections the 

structure is at risk of collapse 

during an earthquake. 

 Trim tree to reduce impact to 

roof. 

Madrone Pump Station 

Date constructed: 1954 

Cast-in-place concrete floor, wall 

and roof. 

Serves Zone 2, and Reservoir 4 

 Soil settlement, differential 

movement. 

 Diagonal cracks, from 

settlement.  

 Limited drawings available, 

keeping a detailed analysis 

from being completed. 

 Extensive improvements 

required to bring structure up 

to current code. Due to age, 

condition, and extent of 

needed improvements, 

recommend facility 

replacement. 

New Hope Pump Station 

Date constructed: 2000 

Reinforced CMU walls, partially 

grouted with vermiculite 

insulation and a light framed 

wood premanufactured truss 

roof. 

Serves Zone 2NH, constant 

pressure 

 Need bracing for out-of-plane 

gable end walls. Without 

bracing there can be 

separation and potentially 

collapse during an earthquake. 

 Verify number of connections 

at the gamble end walls. 

 Check connections. If found to 

be less than specified on the 

project documents, add clips. 
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Table 5 

Summary of Visual Inspection Findings 

Reservoirs 

Description Deficiencies Noted Key Findings 

Reservoir 4 

Date constructed: 1953 

0.75 Million Gallons 

Circular concrete tank with 

domed concrete roof 

Not inspected. 

 Aging facility. 

 Valve vault has flooding issues. 

 By age and type of 

construction, anticipated to not 

meet current structural codes. 

No structural analysis 

 Replacement assumed at end 

of service life. (Reservoir No. 4 

has exceeded its service life.) 

Pump Stations 

Description Deficiencies Noted Key Findings 

Harbeck Pump Station 

Date constructed: 1999 

Package station with enclosure 

 No preliminary visual 

deficiencies noted. 

No structural analysis 

 Planned abandonment once 

growth connects zones 2HT 

and 2HK. 

 Review generator anchorage 

adequacy. 

Hilltop Pump Station 

Date constructed: 2009 

Two stations, enclosed and 

unenclosed 

 No preliminary visual 

deficiencies noted. 

No structural analysis 

Meadow Wood Pump Station 

Date constructed: 2002 

Stick frame 

 No preliminary visual 

deficiencies noted. 

No structural analysis 

 Minor adjustment to grade to 

remove dirt against the siding. 

Champion Pump Station 

Date constructed: 1982 

Concrete vault 

 No preliminary visual 

deficiencies noted. 

No structural analysis 

 By age and construction, does 

not meet seismic standards. 

Starlite Pump Station 

Date constructed: 1982 

Concrete vault 

 Leaking roof hatch. No structural analysis 

 Service area could be served 

from upper zone. Future 

growth may allow 

abandonment of facility. 

 By age and construction, does 

not meet seismic standards. 

Laurel Ridge Pump Station 

Unknown construction date 

Two fiberglass clam shells 

 No preliminary visual 

deficiencies noted. 

No structural analysis 

 Review generator anchorage 

adequacy. 
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Williams Crossing Pump Station 

Date constructed: 2005 

Stick frame over/around 

fiberglass clam shell 

 No preliminary visual 

deficiencies noted. 

No structural analysis 

 Future growth of pressure zone 

may allow for replacement of 

facility. 

 Minor adjustment to grade to 

protect foundation and remove 

dirt against the siding 

Panoramic Loop Pump Station 

Date constructed: 2006 

Trailer at grade 

 No preliminary visual 

deficiencies noted. 

No structural analysis 

Hefley Pump Station 

Date constructed: 1996 

CMU/concrete vault 

 No preliminary visual 

deficiencies noted. 

No structural analysis 

 Planned replacement with 

Reservoir No. 13 replacement 

and new Ausland pump station. 

North Valley Pump Station 

Date constructed: 1983 

Steel can with cathodic 

protection 

 No preliminary visual 

deficiencies noted. 

No structural analysis 

 Recommend maintaining 

cathodic protection system. 

Approaches to Reservoir Seismic Deficiencies 

Seismic Deficiencies and Remedies 

The seismic assessment of the water reservoirs included consideration of the effects of water 

movement in response to an earthquake. Two critical considerations include the calculated 

height of the slosh wave and the force against the wall. The slosh wave height is compared 

against the available freeboard, the distance between the roof and the water level at the wall. 

Deficiencies can be resolved by strengthening the wall to roof joint or lowering the maximum 

operating water level. The force against the wall and the wall to floor joint can be addressed 

through strengthening the wall to floor connection and/or applying additional circumferential 

wrappings and shotcrete. These improvements are the basis for the recommended seismic 

improvements. 

Over the years, the values calculated for the slosh wave height have steadily increased based on 

prescribed factors. This has resulted in some of the reservoirs assessed were found to have 

deficiencies relative to current structural codes.  

As noted in PSE’s report, reducing the water depth in the reservoir may not only solve 

insufficient freeboard issues but it could also eliminate the need for additional circumferential 

wrapping and base joint restraint to address base shear. Table 6 presents the current seasonal 

operating reservoir depths, the recommended maximum operating level based on the structural 

analysis, and the resulting reduction in recommended water depth for select reservoirs. The next 

subsection discusses this operational approach to mitigating the seismic deficiencies. 



 

17-2113 Page 10 of 31 TO No. 34 (Facility Assessment) 

January 2019  City of Grants Pass 
G:\PDX_Projects\17\2113 - Grants Pass Reservoir and Pump Station\Report\Water Infrastructure Capital Maint Plan 2019-1-21.doc 

Table 6 

Seasonal Reservoir Operating Water Depths and Recommended Depths to 

Address Slosh 

Reservoir 

(volume – mg) 

Overflow 

Depth (ft) 

Freeboard 

(ft) 

Operating Depths (ft) 

Summer 

Low/High 

Winter 

Low/High 

Seismic Code 

Rec’d 

Rec’d 

Reduction 

Zone 1      

No. 3 (5.0) 30 1 15/27 20/28 30.00 -- 

No. 5 (3.5) 291 1 15/27 20/28 25.42 2.58 

No. 11 (4.5) 30 1 15/27 20/28 26.33 1.67 

Zone 2       

No. 4 (0.75) 24  15/20  Not evaluated Not evaluated 

No. 6 (3.5) 29 1 21/26  25.562 0.44 

Zone 33  
     

No. 8 (2.0) 29 1 19/24  25.75 -- 

No. 15 (1.3) 29 3 4.5/7  25.004 -- 
Notes:  

1. Reservoir No. 5 is shorter than Nos. 3 and 11 but matches overflow elevations. 

2. For Reservoir No. 6, allowable depth relative to slosh is 25.56 ft, current wall wrappings limit depth to 26 ft. 

3. Reservoir No. 13 in Zone 4 was not evaluated. 

4. For Reservoir No. 15, allowable depth relative to slosh is 27 ft, current wall wrappings limit depth to 25 ft. 

Reduced Reservoir Water Level Approach 

A straightforward, low capital cost approach to addressing slosh height deficiencies is to operate 

the reservoir at a lower maximum water level. The disadvantage of this approach is the lost 

storage volume. This is particularly of concern when more than one reservoir operates in the 

same pressure zone as operationally, they need to “float” at approximately the same water level. 

This requires a reservoir to operate at a lower level than it would otherwise need to operate. 

Consequently, if all the City’s reservoirs were operated at the recommended slosh height based 

on the existing structural capabilities, and the reservoirs in the main pressure zone were 

operated at the lowest slosh height of the three reservoirs, then approximately 2.4 million 

gallons of storage, or 12 percent of the existing total city’s storage would not be available for 

use. This reduces the water available for emergencies and effectively means the city is operating 

without one of its reservoirs, a significant financial investment. 

For the main pressure zone, this approach results in a significant loss of storage and may not be 

a desirable approach. However, in the short term, a reduced maximum operating water level 

does resolve structural/seismic concerns at Reservoir No. 15, which is already operated at a 

lower level to address water age and water quality issues. The zone 2 reservoirs are also 

currently operated at a lower water level. A volume of 67,000 gallons of further storage 

reduction in the zone would address structural/seismic issues in Reservoir No. 6. 
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Damage Mitigation Approach 

An alternative to extensive structural improvements or reduced operating water levels to meet 

the slosh height requirements would be to minimize the time the water is above the 

recommended slosh height and make lower cost improvements to minimize resulting damage 

from inadequate freeboard. For certain reservoirs, the wintertime operating level could be set to 

meet the freeboard requirement. During summer or shoulder season periods, when additional 

storage is needed, an increased water depth could be used. Minimizing the time the water depth 

exceeds the recommended maximum operating level reduces the risk of damage and the 

potential magnitude of the damage.  

Reviews of damage to modern AWWA D110 and conventionally reinforced reservoirs during 

large seismic events in North America have found that spalling of concrete from the reservoir 

roof and some leakage at the wall to floor joint occurred when the seismic event exceeded the 

event for which the structure was designed. The spalled concrete can present risks to reservoir 

and distribution system piping and especially valving. To prevent sizable blocks of concrete from 

entering the piping system, stainless steel screening covering the pipe penetrations can be 

installed. 

This approach is not intended to provide a resilient remedy, but the approach acknowledges the 

financial challenges that can limit improvement plans. The City’s future resiliency plan will 

identify the critical water system backbone and help inform which facilities should be prioritized 

and which can be allowed greater risk of being taken out of service as a result of a seismic event.  

Best Value Approach 

Four reservoir structures (Nos. 5, 6, 8 and 15) have identified deficiencies that can be resolved 

with wall base improvements and additional circumferential wrapping. The cost of implementing 

these improvements depends upon how much excavation is required to expose the footing and 

base of wall and the number of additional wrapping required. It may not be financially feasible to 

make all these improvements. Other options can be used to provide the best value: 

 When possible, reduced water operating level can be used to provide a no-cost remedy, 

although storage volume is sacrificed. 

o This approach is suitable for Reservoir No. 15. 

o As all the main zone reservoirs need to operate at the same maximum water level, 

and because of the relatively large volume that would be lost to operate at the lowest 

recommended level, this approach is not suitable for Reservoir Nos. 5 and 11. 

 When full improvements are costly, a combination of seasonal water depth reduction 

and addition of piping screens as discussed previously can be considered. As the current 

reservoir operations include reservoir water levels near full for a small portion of each 
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day, the risk of experiencing a seismic event while the water level is above the 

recommended level is reduced. 

o This approach could be considered for Reservoir Nos. 5 and 11. 

 A no-action approach can be used when improvements have a high marginal cost, or 

when the facility is near its design life. It may be more effective to plan on replacing a 

facility in the long-term than making costly near-term improvements. 

o This approach is suitable for Reservoir Nos. 4 and 13. 

Recommended improvements are discussed in Section 5, Recommendations and Improvements. 

Section 3 Seismic Improvements  

Overview of Requirements 

On January 10, 2018, new Oregon Administrative Rules (OARs) were adopted for the State of 

Oregon – Oregon Health Authority (OHA), Drinking Water Services. One key component of the 

revisions to OAR 033-061 addressed seismic resiliency of water systems: OAR 333-061-

0060(5)(J). This revision added an element to Water System Master Plans, requiring a seismic risk 

assessment and mitigation plan for water systems. The specific components required include: 

1. Identifying critical facilities capable of supplying key community needs, including fire 

suppression, health and emergency response and community drinking water supply 

points. 

2. Identifying and evaluating the likelihood and consequences of seismic failures for each 

critical facility. 

3. A mitigation plan that may encompass a 50-year planning horizon and include 

recommendations to minimize water loss from each critical facility, capital improvements 

or recommendations for further study or analysis. 

Resiliency plans require proper asset characterization as one of the first steps in the planning 

effort. Asset characterization includes identification of risks to operations, structures, and 

life/safety concerns. Risks may include structure failure from wind or seismic loadings, flooding, 

facility security, ground stability, power disruption or facility access disruption. 

It is recommended that the City address seismic resiliency of the water system during the next 

Water Distribution System Master Plan update. While this work supports future resiliency 

planning, there is substantial further effort to meet the OAR requirements, to include: 

1. Establish level of service goals for during and after an emergency event. 
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2. Identification of the supply/transmission, distribution system, storage and pumping 

“backbone” that connects the essential water system facilities to each other and other 

non-water system critical facilities, such as hospitals, critical medical facilities, and 

emergency services 

3. Using the findings of this study and geotechnical data regarding the seismic response of 

local geology, evaluate the likelihood and consequences of failure. 

4. Develop a mitigation plan that will prioritize improvements to meet level of service goals. 

Reservoir Resiliency 

To support subsequent resiliency planning efforts planned by the City, facility evaluations 

identified opportunities to improve seismic performance including assessing critical piping 

connections to pump stations and reservoirs, and determine if new flexible piping connections 

are required facilities. Evaluations also identified on-site or nearby risks to structures and utilities 

such as utility crossings, slope stability risks, stream or culvert crossings. These facility risks and 

criticality are presented in Table 7. 

It is assumed that future reservoir structures will be designed to meet seismic design standards 

consistent with current Structural and Mechanical Specialty codes. In addition to improving the 

seismic performance of the reservoir structures, flexible expansion joints and seismically-

activated isolation valves can be used to improve the storage system resiliency. 

Pipe to Reservoir Connections 

At each distribution or transmission piping connection to a reservoir, significant stress can be 

placed on the pipe as a result of differential movement between the buried pipe and the 

reservoir structure. To minimize the risk of pipe breakage at this location, it is recommended 

that a flexible expansion joint be installed at this interface. Flexible expansion joints must be 

capable of allowing axial expansion/contraction and transfers differential movement. 

Automated Isolation Valves 

Automated isolation valving with seismic valve actuators should be considered on reservoir 

outlet piping. There are several considerations to determine whether use of an automatic shut-

off valve at a reservoir is recommended: 

Pros: 

 Reservoir water volume is preserved for use during recovery from an emergency. 

Cons: 

 Water may not immediately be available for fire suppression use. This drawback can be 

mitigated by use of remotely actuated valves or only partially closing the valve. 
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 Requires maintenance of batteries for backup power. 

 Potential for accidental closures due to false alarms. This can be mitigated by using 

multiple sensors to actuate the valve. For example, a significant seismic event followed 

by a measured large flow rate within a few minutes would trigger valve closure, but each 

independently would not. 

The City should consider the specific performance objectives of each reservoir associated with a 

seismic event and the anticipated response and recovery period to determine whether the 

installation of seismically actuated valves is warranted. For example, if two reservoirs serve a 

pressure zone, one may be equipped with seismic valves to preserve the water volume for use 

during recovery while the other will remain connected to the system to provide fire suppression 

and emergency water with the risk that this volume may be lost through main breaks. 

As part of participation in Shake Alert, the City has installed a seismic event alarm signal at the 

City’s Reservoir No. 3 site. Staff are currently developing a strategy for early warning response. 

Reservoir Seismic Assessment Summary 

The non-structural seismic related risks are summarized in Table 7 which also identifies the 

criticality for each reservoir. Seismic valves are recommended for the higher criticality reservoirs. 
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Table 7 

Reservoir Seismic Related Risks 

Reservoir Facility 

Flexible Pipe 

Connections 

Present 

On-site Risks to 

Structures 
Criticality 

Reservoir No. 3 Yes Inlet/Outlet crosses 

under irrigation culvert 

Highest (newest, most robust 

reservoir in main zone) 

Reservoir No. 4 No  Low (small volume, other reservoir in 

zone) 

Reservoir No. 5 No Trees present 

maintenance issue. 

Inlet/Outlet crosses 

under irrigation culvert 

Moderate (Multiple reservoirs in main 

zone) 

Reservoir No. 6 No  Highest (Main reservoir in large zone 

2; supports several facilities) 

Reservoir No. 8 No  High (several facilities and zones rely 

on Res 8) 

Reservoir No. 11 No  Moderate (Multiple reservoirs in main 

zone) 

Reservoir No. 13 No  Low (small volume, can be supplied 

by pumping) 

Reservoir No. 15 No  High (provides fire protection for 

North Valley area) 

Pump Station Resiliency 

Seismic risks and improvements are reported in Table 4. In addition to the structural risks, 

electrical equipment anchorage should be reviewed for all pump stations. Especially at the older 

stations, electrical panels lacked anchorage to the facility walls and/or floor that could result in 

further damage during a seismic event. 

Similar to reservoir structures, pipe connections at the pump station buildings present specific 

vulnerability as a result of differential movement and settlement. To minimize the risk of pipe 

breakage at this location, it is recommended a flexible expansion joint be installed at this 

interface. Flexible expansion joints should be capable of allowing axial expansion/contraction 

and vertical or horizontal offset. 

Standby power should also be provided, by standby generators, at all critical pump station 

facilities. The standby generators should be equipped with on-site fuel storage for at least 24 

hours of operation. While a significantly greater volume of fuel will likely be required to sustain 

operation of the generator through the recovery period following a seismic event, storage of 

greater volumes of fuel present complications and are likely not economically feasible. Standby 

generator improvements are identified in the current WDSMP. 
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Section 4 Project Prioritization 

Projects associated with major improvements for each facility were prioritized to assist the City 

with assessing and scheduling upgrades. For each facility, the next recommended major 

improvement, which may include an overhaul, structural improvements, or a replacement 

project, is identified. These improvements will be prioritized for incorporation into the 

improvements schedule considering the prioritization factors discussed below. 

Prioritization Factors 

Several prioritization factors will be considered in determining the best order in which to make 

improvements. Draft prioritization will be developed and reviewed with the City as part of the 

Evaluation Workshop to be conducted at the City offices. 

 Facility criticality (service area size, redundancy) 

 Facility condition (failing, poor, good, new) 

 Associated planned improvements 

 Planned facility retirement 

 Facility interdependencies (for example, pump station with adjacent reservoir) 

 Others: 

o Distribution of improvements over time to help manage budgets 

o Service life based on City’s experience with maintaining similar facilities 

Design Life and Budget-level Improvement Schedule 

Facility life can be difficult to estimate for reservoirs and pump stations. While there are 

numerous examples of 100-year old plus facilities in the pacific northwest, there are also 

facilities that are replaced after only a couple decades of service. Typically, capacity issues drive 

water system pump station and reservoir replacement although seismic performance can be a 

key consideration in reservoir replacement and improvement. 

For planning purposes, it can be difficult to anticipate when a facility will need to be replaced or 

require major improvements; however, in budgeting for capital improvements, some 

assumptions are required to establish a design life of the facilities. Selecting a design life is 

critical as the design life assumptions can have a significant impact on water system rates. 

For budgeting purposes, major improvements and facility replacement should be planned at an 

established frequency. The proposed frequencies shown in Table 8 establish a baseline for 

estimating facility life expectancy. 
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Table 8 

Baseline Assumed Project Frequency 

Facility Major Improvements Facility Replacement 

Pump Station 25 & 50 years 75 years 

Concrete Reservoir 50 years 100 years 

Periodic Improvements Schedule Review and Update 

This report establishes the framework for prioritizing upgrades, capital maintenance, and 

replacement of pump station and reservoir facilities for long-term budgeting. The resulting 

improvements schedule is intended to be reviewed and updated periodically. The final timing of 

major improvements should also consider fiscal, political, system growth and up to date facility 

conditions when determining capital expenditures. Mechanical failures may trigger capital 

improvement projects, and some facilities may perform better than anticipated. Furthermore, 

future conditions may change the project impetus or provide for cost saving opportunities when 

coordinated with other public or private improvement projects. 

Prioritized Improvements Schedule 

The selected improvement cost, project prioritization, and major improvement frequencies were 

used to generate the capital improvements schedule. The first improvement timing were 

determined by the project prioritization effort. Subsequent projects for the same facility will be 

scheduled through the budget-level design life of the facility to prepare a complete 

improvements schedule picture. The following figure presents a conceptual improvement 

schedule. 

A summary of project prioritization factors is presented in Table 9 (on page 19)for reservoir 

projects and Table 10 (on page 20) for pump station projects. Facilities with more orange- and 

yellow-colored features shown in the tables should be given a higher prioritization. In general, 

reservoirs No. 8, 11, and 15 are most critical due to their importance in supplying their 

respective service areas and the number of pump stations interacting with Reservoir No. 11.  

The timing for new facilities, major improvements/maintenance and replacements projects are 

illustrated in Figure 1 (page 21). Figure 2 (page 22) shows the estimated project costs for 5-year 

blocks for the next 50 years. Figure 3 and Figure 4 in Appendix E present a 100-year window to 

show how project costs can be anticipated. Many of the City’s facilities are of similar age, as 

such, the replacement projects are clustered together. 

In addition to the project prioritization factors presented in Table 9 and Table 10, certain 

facilities have site-specific factors that affect prioritization and are discussed below: 

 Reservoir No. 4:  Located in pressure zone 2, this reservoir has maintenance issues 

associated with its age has a relatively small storage volume. Planned Reservoir No. 19 
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will serve the nearby Foothills Boulevard area industrial development in pressure zone 2 

and can be sized to accommodate replacement of Reservoir No. 4 and thereby provide a 

cost-effective replacement of the existing storage. Ideally, Reservoir No. 19 should be 

constructed prior to Reservoir No. 4 being abandoned. 

 Reservoir No. 13:  This reservoir is undersized and has maintenance issues. The CIP 

includes replacement with a larger structure in the short-term. 

 Harbeck Pump Station:  It is anticipated that the pressure zone 2 service areas for the 

Harbeck and Hilltop pump stations will be connected. Once connected the smaller 

Harbeck pump station can be abandoned. 

 Hefley & Ausland Pump Stations:  Zone 4 in the northeast of the city is served by Hefley 

pump station and Reservoir No. 13. To resolve storage and current and future pumping 

capacity deficits, Reservoir No. 13 is proposed to be replaced and a new Ausland Pump 

Station will replace the Hefley Pump Station. 

 New Zone 4N Pump Station:  Per the 2016 WDSMP, a new constant pressure pump 

station adjacent to North Valley Reservoir No. 15 is recommended to serve potential 

future development along Highland Avenue between Morewood Lane and Pony Lane. 

This area is too high in elevation to be adequately served from existing adjacent North 

Valley transmission mains. 

The City’s current WDSMP also identifies four proposed reservoirs in the water system CIP, 

Reservoirs No. 14, 16, 17 and 19. The timing for construction for each of these reservoirs is 

dependent on its service area development and growth. The WDSMP also discussed a potential 

reservoir that may be required, Reservoir No. 18, that is not in the current CIP. Reservoir No. 18 

is also dependent on its service area development and growth and is further dependent on 

finalization of the potential pressure zone boundary changes, which are also growth dependent.  

The proposed reservoirs and pump stations identified in the CIP are included on the list of 

projects on the project schedule, Figure 1, for context.  
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Table 9 

Reservoir Project Prioritization Factors Summary 

Reservoir Redundancy Condition Associated facilities Comments 

No. 3 1 of 3 reservoir in zone Good     

No. 4 1 of 2 reservoir in zone Poor Res. 19 Aged, maintenance issues 

No. 5 1 of 3 reservoir in zone Good     

No. 6 1 of 2 reservoir in zone Good     

No. 8 Sole reservoir in zone Good 
Champion PS, North Valley PS, 

Laurel Ridge PS 
  

No. 11 1 of 3 reservoir in zone Good     

No. 13 Sole reservoir in zone Fair Hefley PS, Res. No. 13 Planned replacement, undersized 

No. 14 (future) Sole reservoir in zone (future) Laurel Ridge PS Growth dependent 

No. 15 Sole reservoir in zone Good  North Valley PS   

No. 16 (future) Sole reservoir in zone (future) Meadow Wood PS Growth dependent 

No. 17 (future) Sole reservoir in zone (future) New Hope PS Growth dependent 

No. 18 (future) 1 of 2 reservoir in zone (future)   Growth dependent 

No. 19 (future) Sole reservoir in zone o (future) Res. 4 Growth dependent  
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Table 10 

Pump Station Project Prioritization Factors Summary 

Pump Station Redundancy Condition Associated facilities Comments 

Lawnridge 1 of 2 stations supplying zone Good     

Madrone 1 of 2 stations supplying zone Poor   Replacement recommended 

Harbeck Sole supply to service area Good   Planned abandonment 

Hilltop Sole supply to service area Good     

New Hope Sole supply to service area Good Res. 17, Williams Crossing PS   

Meadow Wood Sole supply to service area Good Res. 16, Panoramic Loop PS   

Champion Sole supply to service area Poor Res. 8, Laurel Ridge PS   

Starlite Partial supply at failure Fair   

Future growth may allow 

replacement; vault and/or hatches 

may be leaking and should be 

repaired. 

Laurel Ridge Sole supply to service area Good Res. 14, Champion PS   

Williams Crossing Sole supply to service area Good   
Future growth may allow 

replacement 

Panoramic Loop Sole supply to service area Good Meadow Wood PS  

Hefley Sole supply to service area Good Res. 13, Ausland PS Planned abandonment 

North Valley Sole supply to service area Good Res. 15 

Anticipate replacement with 

Paradise Ranch development due 

to inadequate build-out capacity. 

Ausland (future)  (future)  Growth dependent 

PS P-4 (future) Sole supply to service area (future)  Growth dependent 
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Figure 1 

50-Year Schedule of Projects 

2020 2030 2040 2050 2060 2070

Year

New/Replace Reservoir

Reservoir Maintenance

New/Replace Pump Station

25 Yr Pump Station Maintenance

50 Yr Pump Station Maintenance

Existing CIP (2016 WDSMP)

Reservoir 3

Reservoir 4

Reservoir 5

Reservoir 6

Reservoir 8

Reservoir 11

Reservior 13

Reservoir 14

Reservoir 15

Reservoir 16

Reservoir 17

Reservoir 18

Reservoir 19

Lawnridge

Madrone

Harbeck

Hilltop

New Hope

Meadow Wood

Champion

Starlite

Laurel Ridge

Williams Crossing

Panoramic Loop

Hefley

North Valley

Ausland

PS P-4

(Demoltion)
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Figure 2 

Scheduled Project Costs (5-Year Block Intervals), 50-Year Window 
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Section 5 Recommendations and Improvements 

This section discussed the recommended improvements for all pump station and reservoir 

facilities. Costs are reported in the project plates in Appendix C, the capital 

improvement/maintenance project table in Appendix B and used in Figure 1 and Figure 2. 

Several minor maintenance improvements are recommended and described for certain facilities.  

These improvements are minor and are recommended to be completed within the next 2 years 

(2021). It is anticipated that the cost of these improvements can be addressed through existing 

maintenance budgets and performed by City staff or solicitation for quotes from third-party 

contractors. 

Reservoirs 

The existing reservoir structures and their recommended improvements are discussed below, 

and include the improvements noted in Table 4. Specific improvements will be determined 

during future design. For budgeting purposes, reservoir improvements are assumed to include 

any noted appurtenances, flexible connection improvements, and exterior foundation, 

circumferential wrapping, and shotcreting to improve the seismic performance of the structure.  

Reservoir No.3 

 Constructed in 2014. Meets current structural codes. No recommended improvements. 

 Schedule:  Maintenance improvements are anticipated when the structure is 50-years old 

in 2064.   

Reservoir No.4 

 Constructed in 1953. Structure has reached its service life and should be replaced. 

Planned Reservoir No. 19 will serve the Foothills Boulevard area industrial development 

in pressure zone 2. Reservoir No. 19 can be sized to accommodate future replacement of 

Reservoir No. 4. 

 Schedule:  It is assumed Reservoir No. 19 will be sized to allow for the demolition of the 

existing Reservoir No. 4.  A project for Reservoir No. 4 demolition is included within 3 

year of Reservoir No. 19 construction. 

Reservoir No.5 

 The base of wall connection is inadequate and requires additional restraint. More seismic 

cables or a new internal curb at the base of wall is required. 

 The freeboard to accommodate the slosh height appears inadequate and requires more 

detailed analysis to determine the needed improvements. 
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 Roof access hatches have corroded hinges and do not meet current OHA standards. The 

hatches should be replaced. 

 Flexible expansion joints should be added to the reservoir common inlet/outlet and drain 

piping to improve seismic performance. 

 Schedule:  Reservoirs 5, 6 and 8 have recommended seismic performance improvements. 

The city would like to perform one of these improvements every 3 years. Reservoir No. 5 

has a backup reservoir in the same zone that meets code and is older than Reservoir No. 

11 making it third in priority. Improvements are recommended to be made in 2027. 

Reservoir No.6 

 Review of the WDSMP storage analysis shows that the Zone 2 storage needs are 

adequate to operate Reservoir No. 6 at a reduced maximum operating level, 

approximately 6 inches below the current operating level. This approach resolves both 

the base of wall connection inadequacy and the apparent freeboard above overflow 

elevation inadequacy. Future Reservoir No. 19, which will replace Reservoir No. 4 in Zone 

2 can be sized to compensate for any lost storage volume or future storage needs. 

Increasing the size of a future reservoir will be comparable to or more economical than 

the seismic improvements on a per gallon basis. 

 Roof access hatches have corroded hinges and do not meet current OHA standards. The 

hatches should be replaced. 

 Flexible expansion joints can be added to the reservoir common inlet/outlet and drain 

piping to improve seismic performance. 

 Schedule:  Reservoirs 5, 6 and 8 have recommended seismic performance improvements. 

The city would like to perform one of these improvements every 3 years. Reservoir No. 5 

has a backup reservoir in the same zone that meets code, reducing it in priority. Reservoir 

No. 6 improvements are recommended in 2024. 

Reservoir No.8 

 The base of wall connection is inadequate and requires additional restraint. More seismic 

cables or a new curb is required. 

 The freeboard appears inadequate and requires more detailed analysis to determine the 

needed improvements. 

 Roof access hatches have corroded hinges and do not meet current OHA standards. The 

hatches should be replaced. 

 Flexible expansion joints can be added to the reservoir common inlet/outlet and drain 

piping to improve seismic performance. 
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 Schedule:  Reservoirs 5, 6 and 8 have recommended seismic performance improvements. 

The city would like to perform one of these improvements every 3 years. Reservoir No. 8 

is recommended to receive the first improvement of the three structures: 

o Reservoir No. 8 is the sole storage reservoir in its service area, unlike Reservoirs No. 5 

which has a backup reservoir in the same zone that meets code. 

o Reservoir No. 6 has a second reservoir in its service area. 

o The loss of Reservoir No. 8 would require the North Valley and Laurel Ridge pump 

stations to operate in series with the Champion pump station, which is operationally 

challenging. 

Reservoir No. 8 improvements are recommended in 2021. 

Reservoir No.11 

 Roof access hatches have corroded hinges and do not meet current OHA standards. 

 Flexible expansion joints can be added to the reservoir common inlet/outlet and drain 

piping to improve seismic performance. 

 Schedule:  Reservoir No. 11 does not have recommended seismic performance 

improvements for the structure.  

o The shear can grout should be repaired as a near-term project to avoid any further 

deterioration or corrosion. Repairs could be performed by city staff or by a third-

party contractor. 

o The flexible expansion and roof access hatch repairs are scheduled for 2030. If budget 

permits, there may some economy to performing improvements along with Reservoir 

No. 5 improvements in approximately 2027. 

 Near-term Minor Maintenance:  Shear can grout infill should be repaired or replaced. 

Reservoir No.13 

 Structure is undersized and planned to be replaced with a new, larger structure under 

the existing WDSMP improvements plan. 

 Schedule:  The current CIP includes replacement of the reservoir by 2021. 

Reservoir No.15 

 The reservoir has identified free board, circumferential wrapping, and base restraint 

deficiencies at the reservoir overflow water level depth of 29 feet. 



 

17-2113 Page 26 of 31 TO No. 34 (Facility Assessment) 

January 2019  City of Grants Pass 
G:\PDX_Projects\17\2113 - Grants Pass Reservoir and Pump Station\Report\Water Infrastructure Capital Maint Plan 2019-1-21.doc 

o In the short-term, the recommendation is to operate the water level at or below the 

maximum safe operating level of 25 feet, which reduces the volume to 1.1 MG. This 

meets the storage requirements identified in the 2016 WDSMP and allows 

improvement costs to be safely deferred. 

o When the North Valley service area begins to grow, the need for improvements, 

replacements, or a new operating strategy should be reviewed. For budgeting 

purposes, seismic improvements are planned when the structure is 50-years old in 

2035. 

 Near-term Minor Maintenance:  The following minor maintenance improvements are 

recommended: 

o Shotcrete repair to prevent damage to circumferential wrapping. 

o Roof access hatches have corroded hinges and do not meet current OHA standards. 

o Clean/unclog roof drain scuppers.  

Pump Stations 

All existing pump station structures and their improvements, if any, are discussed below and 

include the improvements noted in Table 4 and Table 5. Future planned major maintenance 

improvements will be determined during future assessment and design. 

Lawnridge Pump Station 

 Add connections between the roof and the top of the in-plane and out-of-plane walls. 

Without connections the structure is at risk of collapse during an earthquake. 

 Roof is old and needs replacement soon. 

 Wood trim needs some repair. 

 Unclear if electrical equipment is anchored. 

 Schedule:  The station is 50-years old in 2019.  Maintenance improvements are 

recommended within the next 5 years (2023). 

 Near-term Minor Maintenance:  Trim tree to reduce impact to roof. 

Madrone Pump Station 

 Replacement is recommended. Extensive improvements are required to bring the 

structural up to current code. Building also has a settlement issue. It appears to be more 

cost effective to replace the station compared to retrofitting. 
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 Schedule:  Station replacement is anticipated when the station is 75-years old in 2029.   

Harbeck Pump Station 

 Review generator anchorage. 

 Schedule:  Maintenance improvements are anticipated when the station is 25-years old 

in 2024.   

Hilltop Pump Station 

 No deficiencies noted. 

 Schedule:  Maintenance improvements are anticipated when the station is 25-years old 

in 2034.  

New Hope Pump Station 

 Wall anchorage at the gable end walls is out-of-plane and noncompliant. Minor 

improvements are required to adequately brace and support the roof trusses to prevent 

separation and potential roof collapse during a seismic event. 

 Sealant at construction joint in CMU wall is cracked and may need repair soon. 

 Unclear if electrical equipment is anchored. 

 Hydro-pneumatic tank anchorage and flexible connection improvements needed to meet 

current codes. 

 Schedule:  Maintenance improvements are anticipated when the station is 25-years old 

in 2025. 

Meadow Wood 

 Minor adjustment to grade to remove dirt against the siding. 

 Schedule:  The current CIP includes capacity improvements for fire flow of the pump 

station by 2021. 

Champion Pump Station 

 By age and construction, does not meet seismic standards. 

 Schedule:  Maintenance improvements are anticipated when the station is 50-years old 

in 2032.   



 

17-2113 Page 28 of 31 TO No. 34 (Facility Assessment) 

January 2019  City of Grants Pass 
G:\PDX_Projects\17\2113 - Grants Pass Reservoir and Pump Station\Report\Water Infrastructure Capital Maint Plan 2019-1-21.doc 

Starlite Pump Station 

 By age and construction, does not meet seismic standards. Abandonment assumed when 

service area expands. 

 Apparent hatch leakage should be resolved to protect electrical and mechanical 

equipment. 

 Schedule:  Maintenance improvements are anticipated when the station is 50-years old 

in 2032.  

 Near-term Minor Maintenance:  Repair of the hatch leakage is recommended as a near-

term minor maintenance task. 

Laurel Ridge Pump Station 

 Review generator anchorage adequacy. 

 Unable to determine if the older, skid-mounted clam shell was anchored to meet current 

seismic code requirements. 

 Schedule:  Maintenance improvements are anticipated when the station is 25-years old 

in 2039.   

Williams Crossing Pump Station 

 No structural issues noted. 

 Schedule:  Maintenance improvements are anticipated when the station is 25-years old 

in 2030.   

 Near-term Minor Maintenance:  Make minor adjustment to grade to protect foundation 

and remove dirt against the siding. 

Panoramic Loop Pump Station 

 No structural issues noted. 

 Schedule:  The current CIP includes capacity improvements for fire flow of the pump 

station by 2021. 

Hefley Pump Station 

 There is a substantial amount of efflorescence built up on the CMU walls. Recommend 

cleaning the wall to see if the efflorescence returns. If so, this would be indicative of 
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water transmission through the walls which should be addressed, such as with a sealant, 

to prevent long term weakening of the CMU walls. 

 Schedule:  Maintenance improvements are anticipated when the station is 25-years old 

in 2021.   

North Valley Pump Station 

 Active cathodic protection system should be maintained as required to protect the steel 

structure. 

 The 2016 WDSMP identified a capacity limitation of the existing steel can pump station. 

 Schedule:  The current CIP includes replacement of the pump station by 2026. 

Section 6 Cost Estimating Data 

An estimated project cost has been developed for each improvement project recommended in 

this section. Cost estimates represent opinions of preliminary costs only, acknowledging that 

final costs of individual projects will vary depending on actual labor and material costs, market 

conditions for construction, regulatory factors, final project scope, project schedule and other 

factors. The Association for the Advancement of Cost Engineering International (AACE) classifies 

cost estimates depending on project definition, end usage and other factors. The cost estimates 

presented here are considered Class 4 with an end use being a study or feasibility evaluation and 

an expected accuracy range of -30 percent to +50 percent. As the project is better defined, the 

accuracy level of the estimates can be narrowed.  

Estimated project costs are based upon recent experience with construction costs for similar 

work in Oregon and southwest Washington and assume improvements will be accomplished by 

private contractors. Estimated project costs include approximate construction costs and an 

aggregate 45 percent allowance for administrative, engineering and other project related costs. 

Estimates do not include the cost of property acquisition. Since construction costs change 

periodically, an indexing method to adjust present estimates in the future is useful. The 

Engineering News-Record (ENR) Construction Cost Index (CCI) is a commonly used index for this 

purpose. For purposes of future cost estimate updating; the current ENR CCI for Seattle, 

Washington is 11480.25 (July 2018).  

Reservoir replacement cost estimates were developed assuming a reservoir structure cost and 

costs for mass excavation, foundation improvements, yard piping, and associated project work. 

Specific estimates are included in the project plates included in Appendix C. Estimated project 

costs include approximate construction costs and allow for contingency, permitting, 

administration, and engineering fees. Costs do not include any land or right-of-way acquisition or 

demolition and do not include any ongoing maintenance or operation expenses. 
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Pump station replacement cost estimates were developed using a methodology that consisted of 

summarizing and assigning a replacement cost to major equipment components and the 

structure. Major components included pumps, control valves, isolation valves, chemical feed 

pumps, instrumentation and control panels, and backup power. These costs were summed and 

multiplied by a factor of two or three to account for ancillary costs like procurement, supplier 

profit, and installation. The factor was determined based on the perceived complexity of the 

pump station. Finally, a structure cost was calculated by multiplying the existing building area in 

square feet by a unit cost per square foot. Similar to the pump station factor, the unit structure 

cost was chosen based on the perceived complexity of the existing building. The sum of the 

equipment and structure cost is the estimated replacement cost for the pump station. Estimated 

project costs include approximate construction costs and allow for contingency, permitting, 

administration, and engineering fees. Costs do not include any land or right-of-way acquisition or 

demolition and do not include any ongoing maintenance or operation expenses.  

Maintenance project costs, for budgeting purposes, were taken to be 15 percent of the pump 

station replacement cost and 15 percent of the reservoir replacement cost. Actual maintenance 

project timing and costs should be evaluated on a case-by-case basis to better refine short-term 

(< 5 years) budget needs as the need for timing of these projects is better defined. 

All costs include a 45 percent allowance for engineering, permitting, administration, and 

construction contingency.  

Replacement project costs for all pump stations and reservoirs are included in Table 11 and Table 

12. 

Table 11 

Reservoir Replacement Project Costs 

Facility Project Replacement Cost ($M) 

Reservoir No.3 10.00 

Reservoir No.4 (demolition) 0.10 

Reservoir No.5 7.00 

Reservoir No.6 7.00 

Reservoir No.8 4.00 

Reservoir No.11 9.00 

Reservoir No.13 2.10 

Reservoir No.14 1.50 

Reservoir No.15 2.60 

Reservoir No.16 3.90 

Reservoir No.17 3.60 

Reservoir No.18 3.00 

Reservoir No.19 3.60 
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Table 12 

Pump Station Replacement Project Costs 

Facility Project Replacement Cost  ($M) 

Lawnridge Pump Station 1.09 

Madrone Pump Station 1.03 

Harbeck Pump Station 0.36 

Hilltop Pump Station 0.90 

New Hope Pump Station 1.33 

Meadow Wood 1.36 

Champion Pump Station 1.18 

Starlite Pump Station 0.75 

Laurel Ridge Pump Station 0.51 

Williams Crossing Pump Station 0.38 

Panoramic Loop Pump Station 0.57 

Hefley Pump Station 0.92 

North Valley Pump Station 1.00 

Ausland Pump Station 0.50 

Zone 4N Pump Station 1.20 

Section 7 Appendices: 

A. Current (2016 WDSMP) Capital Improvement Projects 

B. Improvements Schedule for Capital Improvements, Resiliency, and Capital Maintenance 

Projects 

C. Selected Project Plates 

D. Reservoir Slosh Wave Height Background 

E. 100-year project schedule 

F. Report, “Structural Assessment of Reservoirs & Pump Stations,” Peterson Structural 

Engineers, December 2018. 
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APPENDIX A

CURRENT (2016 WDSMP) 
CAPITAL IMPROVEMENT PROJECTS



Table 5-5

Capital Improvement Program (CIP) Summary

CIP No. 5-year 10-year 20-year

thru 2021 2022-2026 2027-2036

R-13

0.7 MG Ausland Reservoir - 

Zone 4 Reservoir No. 13 

replacement

2,100,000$   2,100,000$       40%

R-14
0.5 MG Laurel Ridge 

Reservoir
1,500,000$       1,500,000$       40%

R-16
1.3 MG Meadow Wood 

Reservoir
3,900,000$   3,900,000$       69%

R-17
1.2 MG New Hope (Cathedral 

Hills) Reservoir
3,600,000$   3,600,000$       42%

R-19

1.2 MG Pearce Park Reservoir 

- Zone 2 Spalding Industrial 

Park

3,600,000$       3,600,000$       100%

Capital Maintenance 75,000$         75,000$             52%

Subtotal 2,175,000$   7,500,000$   5,100,000$       14,775,000$     9,282,000$      

P-1

Meadow Wood P.S. high 

(Zone 3MW) - fire flow 

capacity upgrade

250,000$      250,000$           52%

P-2
Panoramic P.S. - fire flow 

capcity upgrade
400,000$      400,000$           52%

P-3

Ausland P.S. supplying 

proposed Ausland Reservoir 

(R-13) 

500,000$      500,000$           52%

P-4
Zone 4N P.S. - constant 

pressure
1,200,000$       1,200,000$       100%

P-5
North Valley P.S. 

replacement
1,000,000$   1,000,000$       79%

Capital Maintenance 125,000$      125,000$           52%

Subtotal 1,275,000$   1,000,000$   1,200,000$       3,475,000$       2,654,145$      

V-1
Spalding Industrial Area - 

Ament Rd PRV
150,000$           150,000$           100%

V-2 Zone 4N Highland Ave PRV 150,000$           150,000$           100%

V-3 Blue Gulch PRV 150,000$           150,000$           100%

V-4 Overland PRV 150,000$           150,000$           100%

V-5 10th Street PRV 150,000$      150,000$           52%

V-6 NW B Street PRV 150,000$           150,000$           100%

V-7
Zone 2A PRV replacements 

(Capital Maintenance)
250,000$      250,000$           52%

Subtotal 400,000$      -$                    750,000$           1,150,000$       958,000$         

M-1, 2, 3, 

9, 10

Piping improvements for fire 

flow
683,000$      683,000$           52%

M-4 to 8
Zone 2A - Hwy 99, Savage, 

Manzanita Loop
758,000$      758,000$           52%

M-11, 12
Proposed Zone 2H - connect 

Harbeck and Hilltop
532,000$           532,000$           100%

M-13 to 22
Spalding Industrial Area - 

Zone 2 expansion
3,181,000$       3,181,000$       100%

M-24, 25, 

26

Zone 3 Granite Hill to Scoville 

Loop
1,415,000$       1,415,000$       100%

M-27 to 30
Zone 3 Scoville to Spring 

Moutain Loop
1,107,000$       1,107,000$       100%

M-31 to 

33, 42

Zone 3 I-5 crossing at Cedar 

Loop, Spring Moutain to 

Hillcrest Loop

1,396,000$       1,396,000$       100%

M-34 to 

41, 52

Proposed Ausland P.S. (P-3) 

and Reservoir (R-13) mains
2,897,000$   2,897,000$       52%

M-43, 44
Zone 3 I-5 crossing at 

Humane Society
570,000$           570,000$           100%

M-45, 46
Zone 3 Vine Street Loop - 

Highland to Hawthorne
996,000$           996,000$           52%

M-47 to 51 Zone 4N mains 1,996,000$       1,996,000$       100%

M-53 to M-

57

Zone 1 Spalding Industrial 

Area loop
1,362,000$       1,362,000$       100%

M-58 to 62 Meadow Wood future mains 1,173,000$   1,173,000$       100%

M-63 to 68 New Hope future mains 2,532,000$   2,532,000$       100%

M-69 to 75
Laurel Ridge and Blue Gulch 

future mains
1,870,000$       1,870,000$       100%

M-76, 77, 

81, 82, 83
Zone 1 Fruitdale future mains 2,087,000$       2,087,000$       100%

M-78, 79, 

80

Zone 1 Looping- Cloverlawn 

& Grandview 
639,000$      639,000$           52%

M-84 to 87 Existing system looping 955,000$      955,000$           52%

M-88 to M-

102

2-inch main replacement for 

fire flow
696,000$      770,000$      420,000$           1,886,000$       52%

Routine Main Replacement 

Program (Capital Maint.)
7,800,000$   7,800,000$   15,600,000$     31,200,000$     52%

Subtotal 12,834,000$ 13,869,000$ 32,532,000$     59,235,000$     40,028,280$   

Seismic Resilience Study 100,000$      100,000$           52%

Water Management & 

Conservation Plan update
50,000$         50,000$             52%

Water Distribution System 

Master Plan update
150,000$           150,000$           52%

Unidirectional Flushing (UDF) 

Program Development
80,000$         80,000$             52%

Distribution Piping Corrosion 

Study
100,000$      100,000$           52%

Subtotal 280,000$      50,000$         150,000$           480,000$           249,600$         

16,964,000$ 22,419,000$ 39,732,000$     79,115,000$     53,172,025$   

$3,392,800 $3,938,300 $3,955,750

5-year 10-year 20-year

Preliminary 

Cost % to 

Growth

Storage 

Reservoirs

CIP Schedule and Project Cost Summary
Improvement 

Category
Project Description Estimated 

Project Cost

Pump 

Stations

Capital Improvement Program (CIP) Total

Annual Average CIP Cost

PRVs

Distribution 

Mains

Planning

15-1634

April 2016

Page 5-13

Recommedations and CIP

Water Distribution System Master Plan

City of Grants Pass



APPENDIX B

IMPROVEMENTS SCHEDULE FOR 
CAPITAL IMPROVEMENTS, RESILIENCY, 

AND CAPITAL MAINTENANCE PROJECTS
CAPITAL IMPROVEMENTS, 

AND CAPITAL MAINTENANC



City of Grants Pass 

Water System Seismic Improvement Project:   S-1, Reservoir No. 5 Improvements 

Water Facility:   Reservoir No. 5 

Estimated Project Cost:   $1,855,000, (in 2018 dollars) 

ENR CCI for Seattle, Washington is 11480.25 (July 2018) 

 

Project Description:   

•  The base of wall connection is inadequate and requires additional restraint. More seismic 

cables or a new curb is required. 

•  The slosh height appears inadequate and requires more detailed analysis to determine the 

needed improvements. 

•  Roof access hatches have corroded hinges and do not meet current OHA standards. The 

hatches should be replaced. 

•  Flexible expansion joints can be added to the reservoir common inlet/outlet and drain piping 

to improve seismic performance. 

Background: 

Reservoir No. 5 was constructed in 1983. It is one of three reservoirs in the main service level. 

Due to the redundancy of facilities in Reservoir No. 5’s service area, improvements to Reservoir 

No. 5 can be deferred to more critical infrastructure improvements. 



Related Facilities and Projects: 

•  Reservoir No. 11 in the same service level also has identified structural improvements. 

Project Cost Summary: 

 

Hatch Replacement  $              10,000  

Flexible Pipe Connections  $            193,000  

Structural Improvements  $            920,000  

Mobilization & Misc  $            113,000  

Construction Subtotal  $        1,236,000  

Engineering, Permitting, and Administration (30%)  $            371,000  

Contingency (20%)  $            248,000  

Total  $        1,855,000  

 



  City of Grants Pass 

Water System Seismic Improvement Project:   S-2, Reservoir No. 6 Improvements 

Water Facility:   Reservoir No. 6 

Estimated Project Cost:   $1,737,000, (in 2018 dollars) 

ENR CCI for Seattle, Washington is 11480.25 (July 2018) 

 

Project Description:   

•  Seismic improvements and maintenance improvements to include analysis and selection of 

seismic improvements to the concrete structure. 

•  Addition of flexible expansion joints at the piping connections to the reservoir. 

•  Replacement of access hatches due to condition and compliance with current Oregon Health 

Authority standards. 

Background:   

Reservoir No. 6 was constructed in 1982. It is one of two reservoirs in its service area. 

Related Projects:  None. 

  


