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Technical Memorandum 

Date: March 12, 2021 

Project: River Terrace West and South Concept Plan 

To: Ms. Serah Breakstone, AICP 

Otak 

From: Candace Coleman, PE 

Brian Ginter, PE 

Re: Update to Water Utility Needs Analysis 

Introduction 

This technical memorandum provides an analysis of the water infrastructure needs for the River 

Terrace West and South developments occurring within the City of Tigard Water Service Area 

(TWSA). This is an update to the preliminary analysis memorandum dated October 6, 2020, which 

provided a summary of existing conditions, applicable standards for the water system, proposed 

infrastructure for meeting those standards, and planning level cost estimates for the 

recommended major infrastructure needed to serve these areas. This update incorporates 

information provided by Otak for conceptual road alignments and land use projections to refine 

the previous analysis. 

Background  

In 2010, the West Bull Mountain Concept Plan was adopted by Washington County and the City 

of Tigard (the City). This area of West Bull Mountain was annexed to the City and is now known as 

River Terrace. In 2014, the City completed an addendum to their 2010 Water System Master Plan 

(2010 WSMP Addendum) that focused on the water infrastructure needs for the area of River 

Terrace, located on the western border of the TWSA, as shown in Figure 2 at the end of this 

document. The plan also considers the sizing of infrastructure needed to plan for water service to 

the River Terrace West and South areas, also known as Urban Reserve Area 6C. 

The City completed an updated WSMP in 2020. The WSMP provides updated water demand 

forecasts and includes projected demands in the River Terrace West and South areas, as well as 

the anticipated pumping and storage needs to serve these areas. 

Existing Conditions 

River Terrace West and South are located on the western and southern border of the previously 

annexed River Terrace area. The majority of the elevations in these areas fall in the City’s 410 
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Pressure Zone (PZ). A small portion of the northwest corner of the River Terrace West area falls in 

the elevation range of the 560 PZ. Existing large diameter mains to River Terrace include an 18-

inch diameter main that extends from the 410 PZ west along SW Scholl’s Ferry Road, connecting 

to smaller diameter mains at SW Roy Rogers Road. Additionally, a 16-inch diameter main extends 

from the 560 PZ west along SW Bull Mountain Road and can feed the 410 PZ through a pressure 

reducing valve (PRV). Figure 2 shows planned large diameter mains that will run through the River 

Terrace area. 

Planning Criteria and Standards 

Infrastructure needs are determined using planning criteria, which are dependent on projected 

customer demands. Preliminary demands for River Terrace West and South were forecasted using 

the number of dwelling units and developable acres provided by Otak. Note that the number of 

dwelling units projected in the 2020 WSMP for the River Terrace West and South areas were based 

on the dwelling unit density estimated for River Terrace as part of the 2010 WSMP Addendum. 

The number of dwelling units provided by Otak are nearly double the estimates from the 2010 

WSMP Addendum as the new plan includes a much higher density to accommodate more multi-

family units. Persons per dwelling unit was provided by Otak and the water use per person per day 

was projected using recent TWSA customer use data.  

Table 1 summarizes projected build-out demands for the combined River Terrace West and South 

areas. Table 2 summarizes the water demand by pressure zone. Residential demand was 

estimated by multiplying the number of total dwelling units by the use per person and the number 

of people per dwelling unit. Commercial demand was estimated by assuming five residential 

equivalent dwellings units per acre. Average day demand (ADD) combines the residential and 

commercial demand. Maximum day demand (MDD) was estimated using a peaking factor of two 

times ADD, which was determined using historical water use data for the TWSA. The peaking factor 

for peak hour demand (PHD) was determined using TWSA SCADA data and was calculated to be 

two times MDD.  
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Table 1 – Customer Water Demands 

  
Dwelling 

Units 

Use 

per 

person 

(gpd) 

Persons 

per 

Dwelling 

Unit 

Residential 

Use (mgd) 

Commercial 

EDUs* 

Commercial 

Use (mgd) 

ADD 

(mgd) 

MDD 

(mgd) 

PHD 

(mgd) 

RT 

West 
2,731 90 2.48 0.61 95 0.02 0.63 1.26 2.52 

RT 

South 
1,810 90 2.48 0.40 20 0.004 0.41 0.82 1.63 

Total 4,541 90 2.48 1.01 115 0.03 1.04 2.08 4.16 

*Commercial equivalent to five dwelling units per acre 

Table 2 – Water Demand by Pressure Zone 

Pressure Zone 
Residential Use 

(mgd) 

Commercial Use 

(mgd) 
ADD (mgd) MDD (mgd) PHD (mgd) 

410 0.97 0.01 0.99 1.97 3.94 

560 0.04 0.01 0.05 0.11 0.21 

 

Planning criteria used in this analysis are summarized in Table 3. These same criteria were used in 

the WSMP. Supply, pumping, and storage standards are based on demands. Fire flow standards 

are based on flow for a specified duration based on customer type.  
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Table 3 – Planning Criteria 

Water System Component Evaluation Criterion Value 

Water Supply1 Firm Capacity MDD 

Service Pressure 

Normal Range, during ADD 40-80 psi 

Maximum (without PRV) 80 psi 

Minimum, PHD 30 psi 

Minimum, during emergency or fire 

flow 
20 psi 

Distribution Mains 

Velocity during PHD or fire flow Not to exceed 10 fps 

Minimum Pipe Diameter 8-inch 

Storage 

Operational Storage Tank level set points 

Equalization Storage 25% of MDD 

Fire Storage 
Required fire flow x flow 

duration 

Emergency Storage 2 x ADD 

Pump Stations2 
Firm Capacity - Constant Pressure PHD + fire flow 

Firm Capacity - Pump to Storage MDD 

Required Fire Flow and 

Duration 

Single Family Residential 1,500 gpm for 2 hours 

Medium Density Residential 2,500 gpm for 2 hours 

Commercial, Public, Industrial 3,000 gpm for 3 hours 

Notes: 

  1. Firm capacity is the total capacity with the largest well out of service 

  2. Firm capacity is the total capacity with the largest pump out of service 

 

Proposed Water Infrastructure 

Infrastructure needs were determined using a combination of the planning criteria and the water 

system hydraulic model. Planning criteria were used to size future storage reservoirs, pump 
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stations, and distribution mains. These facilities were added to the existing system hydraulic model 

along with the projected demands to verify adequate pressures, flows, and reservoir turnover. 

Storage 

Based on elevations, the majority of River Terrace West and South is located within the 410 PZ, 

which is currently served by Pump Station 5 (PS 5), nine storage reservoirs, and PRVs from the 470 

PZ (Reservoir 10) and 560 PZ. The storage analysis in the draft 2020 WSMP indicates a storage 

deficit occurring between 2030 and 2040, with a total deficit of 3 million gallons (MG) by 2050, at 

which time the system is considered to have reached build-out conditions. This deficit includes the 

abandonment of several storage reservoirs that are aging and are located in areas not ideal with 

respect to recent changes in the system, including the growth on the west side of the system. A 

new 3 MG, 410 PZ reservoir (Reservoir 19) is recommended for the River Terrace area in the 2020 

WSMP. 

The additional storage volume provided by Reservoir 19 is intended to serve River Terrace and the 

Beef Bend South area. With the increase in residential unit density estimated for the River Terrace 

and West and South areas, a 3 MG reservoir may no longer be sufficient. The actual volume 

needed can be estimated after the land use and water demands for the Beef Bend South area are 

determined. 

The 2020 WSMP recommends a new 560 PZ storage reservoir for the 560 PZ, Reservoir 18. There 

are multiple projects recommended in the WSMP intended to connect the existing segmented 560 

subzones, allowing the combined 560 PZ to be served by the existing Reservoir 16 and the 

proposed Reservoir 18. These two reservoirs will have sufficient capacity to serve the small portion 

of River Terrace West and South located within the 560 PZ. Figure 1 shows the approximate 

boundaries of the pressure zones. 

A reservoir siting study was completed in 2018 (River Terrace Service Area 410-ft Reservoir Siting). 

This study ranked potential reservoir sites by site topography, property size, proximity to existing 

mains, proximity to geohazards and sensitive areas, and site access. Results of the study showed 

that the most desirable sites are located in the 560 PZ, which would help to serve the 560 PZ 

portion of River Terrace. The most favorable 410 PZ site is located at SW 150th Avenue south of 

SW Woodhue Street. However, this site requires further investigation, and the City is exploring 

potential reservoir sites on undeveloped parcels of land within the River Terrace area. This parcel 

should be at an elevation of approximately 390 to 410 feet to supply a head of 410 feet from a 

partially-buried to fully-buried reservoir with a height of 30 feet.  

Pumping 

As previously stated, pumping to the 410 PZ is provided through PS 5. This pump station has the 

capacity to serve growing demand including the demand of River Terrace West and South, and 

there is space for another pump when additional capacity is needed. The 560 PZ is supplied by PS 

17, which has adequate firm capacity to supply the portion of the River Terrace West and South 

water demand in the 560 PZ. 
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Distribution Mains 

Large diameter backbone mains are recommended to supply River Terrace West and South at 

reasonable velocities under PHD and fire flow conditions. Backbone mains are intended to supply 

smaller mains (8-inch to 12-inch diameter) that branch off and connect to customer service lines. 

For the purpose of this concept plan, only backbone mains are identified. In general, backbone 

pipe aligns with the potential major streets and connectors identified in Otak’s land use plan. 

Proposed mains for River Terrace, River Terrace West, and River Terrace South are shown in Figure 

2 and described below. Proposed backbone pipes for River Terrace South and West are 16-inch 

diameter. 

Proposed backbone piping for River Terrace West in the 410 PZ connects to the existing 18-inch 

diameter main at SW Scholl’s Ferry Road and SW Roy Rogers Road in River Terrace, extends west 

approximately 1,700 feet, then extends south and east to SW Bull Mountain Road to connect to 

the proposed 18-inch diameter main at SW Roy Rogers Road intended to serve River Terrace. 

There are no large diameter mains in the 560 PZ adjacent to River Terrace West. The closest large 

diameter main is located in SW Leeding Way just west of SW Stahl Drive. Backbone pipe is 

proposed to connect at this point, extend west to SW River Terrace Boulevard, north to SW 

Appledale Road, west to SW Roy Rogers Road, north to SW Scholls Ferry Road, and west 

approximately 1,700 feet in Scholls Ferry Road. 

To serve the River Terrace South area, a backbone main is proposed that connects a planned River 

Terrace main in the SW River Terrace Road alignment that extends south to Beef Bend Road, then 

east to connect to the proposed River Terrace main at SW Taylor Road.  

Preliminary Cost Estimates 

Cost estimates are provided for the reservoir in Table 4. The cost of the reservoir does not include 

property acquisition costs and assumes 2,000 linear feet (LF) of pipe will be needed to connect to 

existing distribution mains. It is assumed at this time that Reservoir 19 will be 3 MG in volume, but 

depending on the needs of Beef Bend South, this reservoir may need to be larger and the cost 

portion of River Terrace West and South will be equivalent to 3 MG.  
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Table 4 – Reservoir Cost 

Item  Item Description Estimated Project Cost 

1 Reservoir Structure & Appurtenances $2,580,000  

2 Reservoir Foundation and Excavation $320,000  

3 Yard Piping $288,000  

4 Site Work and Landscaping $180,000  

5 Electrical and I&C $50,000  

6 2,000 LF of 16-inch diameter pipe $238,000  

7 2,000 LF of Surface Replacement $128,000  

8 Mobilization, Bonds, Insurance, Shop Drawings $303,000  

9 30% Contingency $1,227,000  

  Total Construction Cost Estimate $5,314,000  

10 Oregon Corporate Activity Tax $54,000  

11 20% Engineering Allowance $1,063,000  

12 5% Permitting, Inspections, and Administration $266,000  

  Total Project Cost Estimate $6,697,000  

Notes: 

   1. Costs are in 2021 Dollars 

   2. AWWA D110 prestressed circular concrete reservoir 

   3. No property acquisition costs 

   4. No easement or right-of-way costs 

   5. Sales tax included as separate line item 

   6. Project will require local roadway resurfacing 

   7. Engineering News - Record (ENR) Construction Cost Index (CCI) of 12,845.38 for Seattle, Washington 

       (January 2021) 

 

Table 5 provides the cost for backbone piping. The cost assumes no road surfacing will be needed 

for the 410 PZ pipes as they will be installed in undeveloped land. The 560 PZ pipes will need road 

resurfacing. 
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Table 5 – Backbone Pipe Cost 

Item  Item Description Estimated Project Cost 

1 RT West 410 PZ - 7,320 LF of 16-inch DI Pipe $871,000  

2 RT West 560 PZ - 5,100 LF of 16-inch DI Pipe $932,000  

3 RT South - 4,590 LF of 16-inch DI Pipe $546,000  

4 Mobilization, Bonds, Insurance, Shop Drawings $70,000  

5 30% Contingency $726,000  

  Total Construction Cost Estimate $3,145,000  

6 Oregon Corporate Activity Tax $32,000  

7 20% Engineering Allowance $629,000  

8 5% Permitting, Inspections, and Administration $158,000  

  Total Project Cost Estimate $3,964,000  

Notes: 

   1. Costs are in 2021 Dollars 

   2. No property acquisition costs 

   3. No easement or right-of-way costs 

   4. Sales tax included as separate line item 

   5. Assumes street resurfacing only needed for 560 PZ 

   6. Engineering News - Record (ENR) Construction Cost Index (CCI) of 12,845.38 for Seattle, Washington 

       (January 2021) 
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Figure 1 
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Figure 2 

 

 

 

 

 

 

Note: Water line maps are not publically available. 


