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Re: River Terrace 2.0 Addendum to Sanitary Sewer System Plan

Summary of Findings

In 2010, the City of Tigard (City) adopted the Sanitary Sewer System Plan (SSSP) which, in coordination with
Clean Water Services (CWS), developed wastewater flows based on land use and zoning, performed a
system capacity analysis, and established capital improvements to the City’s collection and conveyance
systems. In 2023, the City began preparation of the River Terrace 2.0 Community Plan covering the River
Terrace West and South areas, which includes a master plan for sanitary sewer service to the expansion
areas. The sanitary sewer system plan considered flow projections, analysis criteria, recommended
infrastructure improvements, and prepared planning-level cost estimates for construction of required
sanitary sewer infrastructure to serve the City’s RT2.0 area. The following is a summary of the key findings
of this sanitary sewer system plan:

e General areas within the three RT2.0 basins were identified which are not dependent on future
infrastructure for sewer service.

e Areas that are challenging to serve with traditional gravity sewer service were identified within two
of the RT2.0 sewer basins: River Terrace West Upper and River Terrace West Lower.

e One sanitary sewer pump station is needed in the River Terrace West Lower basin to serve area
within that basin as well as small area in the River Terrace West Upper basin.

e (lass V cost estimates were developed for the proposed infrastructure in each of the three RT2.0

basins:
o River Terrace West Upper - $5,610,000
o River Terrace West Lower - $12,466,000
o River Terrace South - $5,757,000

Coordination with CWS is necessary for the provision of sanitary sewer in the RT 2.0 Planning Area.

Introduction

In 2010, the City adopted the SSSP which developed wastewater flows based on land use and zoning,
performed a system capacity analysis, and established capital improvements to the City’s collection and
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conveyance systems. The SSMP was developed in coordination with CWS, the agency responsible for all
pump stations, wastewater treatment and large gravity sewer mains (24-inches in diameter and larger).

In 2014, the City completed the River Terrace Community Plan laying out plans for urban services in the
West Bull Mountain Area. The City applied to Metro to bring the River Terrace 2.0 (RT2.0) areas, also known
as River Terrace West and South, into the Urban Growth Boundary (UGB) and prepared the River Terrace
2.0 Concept Plan to support the UGB expansion. In 2023 Metro Council voted to expand the regional UGB
to include the RT2.0 areas, and in 2024 the City began preparation of the RT2.0 Community Plan, which
includes a master plan for sanitary sewer service to the expansion areas.

This Technical Memorandum (TM) is intended to serve as an addendum to the City’s SSSP and describes
the flow projections, analysis criteria, recommended infrastructure improvements, and cost estimates to
construct required sanitary sewer infrastructure to serve the City’s RT2.0 area.

This addendum relies on previous planning work completed by the City as part of the SSSP and the City’s
2021 River Terrace 2.0 Concept Plan. The addendum also utilizes the following recent plans, completed by
CWS: East Basin Master Plan (2021), South Bull Mountain Regional Sanitary Sewer Concept Plan (2023), and
Kingston Terrace Towne Center Sewer Gravity Trunk Flow Study (2024).

The RT2.0 project area is shown below in Figure 1. It is divided into three planning areas, RT2.0 West —
Upper, RT2.0 West — Lower, and RT2.0 South.

Basis of Planning

Wastewater flows for River Terrace 2.0 West - Upper and River Terrace 2.0 West — Lower were originally
developed in the 2021 River Terrace 2.0 Concept Plan. Flows for River Terrace 2.0 South were most recently
estimated by CWS in their 2024 Kingston Terrace Towne Center Sewer Gravity Trunk Flow Study.

A small portion of River Terrace 2.0 South was not included in the CWS study. Flows for this area were
developed using the proposed land use map and the study planning criteria utilized in the 2021 RT2.0
Concept Plan. The planning criteria used in these studies are summarized below in Table 1 and Table 2. A
summary of the flows developed in these studies is provided in Table 3.

Table 1: River Terrace 2.0 West and South Concept Plan Planning Criteria

Assumptions, Input, or Flow Category

Sanitary Sewer Use per Person (gpcd) 90
Persons per Dwelling Unit 2.48
Peaking Factor (DWF to Peak DWF) 1.7
Peak RDI/I Rate (gpnad) 2,500
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Figure 1: RT2.0 Project Area
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Table 2: Kingston Terrace Towne Center Sewer Gravity Trunk Flow Study Planning
Criteria

Assumptions, Input, or Flow Category Value

People per Household 2.6
Sanitary Use per Person (gpcd) for residential population 90
Sanitary Use per Person (gpcd) for commercial population 2.48
Employee Density (per acre) 21
Net Area Factor 0.65
Max Hour Peaking Factor (Average DWF/WWF to peak DWF/WWF) 1.8
Peak GWI Rate (gpnad) 200
Peak RDI/I Rate (gpnad) for planning studies, trunks, interceptors and 5 500
pump stations ’

Table 3: Projected Peak Wastewater Flows

Planning Area Peak Total Flow (mgd)
River Terrace 2.0 West — Upper 0.83
River Terrace 2.0 West — Lower 0.73
River Terrace 2.0 South 1.401
Total 2.96

1- Includes flow from CWS Pleasant View PS service area upon decommissioning of pump station.

Recommended Improvements

The River Terrace 2.0 project area is divided into three planning areas, River Terrace 2.0 West — Upper,
River Terrace 2.0 West — Lower, and River Terrace 2.0 South, shown in Figure 1. The following sections
describe the recommended improvements in the three areas. The high-level concepts for sewer service in
these planning areas were first developed in the City’s 2021 River Terrace 2.0 Concept Plan and the 2024
CWS Kingston Terrace Towne Center Sewer Gravity Trunk Flow Study and were further refined for this
addendum. The recommended improvements are generally refinements to these concepts that
incorporate recent updates regarding land uses, natural areas, and proposed roadways within the planning
area as provided by the City and are considered consistent with the previous planning efforts. Gravity
alignments in the recommended improvements were sized in accordance with CWS Design and
Construction Standards, which is the applicable standard for all City of Tigard sanitary sewer infrastructure.

River Terrace 2.0 West - Upper

The recommended improvements in River Terrace 2.0 West - Upper consist of approximately 4,850 feet of
8-inch diameter gravity alignments to collect and convey flow to the existing CWS 24-inch River Terrace
North trunk at three proposed connection points. Most areas in River Terrace 2.0 West — Upper are
expected to connect directly to the River Terrace North trunk. One area in the northeast portion of the
project area is expected to connect to the existing City of Tigard system immediately to the east.

There are three areas that are challenging to serve by gravity due to topographic constraints. Area A and
B are located on either side of the natural area to the southwest of the River Terrace North PS. Area A,
located below elevations of approximately 238 feet on the northside of the natural area and Area B, located
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below elevations of approximately 254 feet on the south side of the natural area. Area E is located in the
northwest portion of the project area below elevations of approximately 258 feet. These areas are below
the elevation at which gravity service is feasible with the existing and proposed alignments (see Figure 2
below). These areas represent the approximate areas where traditional gravity service would be
topographically challenging. Improvements to provide sewer service to these areas should be further
investigated as transportation and development progresses in the planning areas.

The proposed alignments and general flow directions are shown below in Figure 2.

River Terrace 2.0 West — LLower

The majority of the River Terrace 2.0 West — Lower area is sited at a lower elevation than can be connected
by gravity to the CWS regional sewer system in Roy Rogers Road and therefore must be pumped. The
proposed pump station, identified as the River Terrace West Pump Station, would be owned and operated
by CWS. The proposed pump station, identified as the River Terrace 2.0 West Pump Station is expected to
have a firm capacity of approximately 475 gallons per minute (gpm). It is recommended the station be
located in the southwest corner of the area at the lowest elevation possible to take full advantage of
topography and thereby reduce overall construction costs. A 6-inch diameter force main will also be
required to convey pumped flow approximately 3,600 feet to the east to the existing CWS gravity trunk in
Roy Rogers Road.

The recommended City-owned sewer improvements in River Terrace 2.0 West - Lower consist of
approximately 11,685 feet of 8-inch and 10-inch diameter gravity alignments which collect and convey flow
to the southwest to the proposed pump station. Three gravity alignments converge near the proposed lift
station into a proposed 10-inch pipe. The length of this 10-inch pipe is dependent on the final layout of the
trunks and pump station design; it was conservatively assumed to be 100 feet in length for cost estimating
purposes. A proposed gravity alignment will need to cross a natural area to the northeast of SW Bull
Mountain Road. The design of this alignment will be dependent on the final design of the proposed road
across the natural area.

Many of the parcels fronting Roy Rogers Road may be connected to the existing Tigard-owned collection
system to the east. Approximately 770 feet of 8-inch diameter gravity alignments are anticipated to convey
flow to Roy Rogers Road.

The recommended improvements, expected pump station service area, and general flow directions are
shown in Figure 2. Improvements are based on the master plan’s road network and should be reas more
detailed studies of transportation and development options continue in the planning areas.

Challenging Sanitary Sewer Service Areas

There are five areas in River Terrace 2.0 West that are considered “challenging” for providing sanitary sewer
service. The term “challenging” refers to multiple issues that factor into constructing cost-effective sanitary
sewer infrastructure to these areas in accordance with City of Tigard and CWS standards. The five
“challenging” areas are identified as Areas A through E and are shown in Figure 2. Brief descriptions are
provided below.

The primary factor is topography as it relates to the downstream conveyance infrastructure. Challenging
areas are at low elevation relative to the sewer system, meaning a pumping system may be required to
serve the area. The proximity to natural resources and stream corridors is another factor, where significant
environmental permits may be required to install sewer infrastructure. Thirdly, these areas are also
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considered feasible sites for other necessary infrastructure which are non-wastewater generating, such as
stormwater management facilities, parks and trails.

Area A —Topography is low relative to the existing gravity sewer main to the north. Gravity sewer directly
to the existing pump station would require crossing a natural drainageway.

Area B — Topography is low relative to the existing sewer mains to the east, and to the planned sewer
system that will flow south through River Terrace West — Lower to to the proposed River Terrace West
Pump Station.

Area C —Topography is low relative to the existing sewer system to the north, and to the planned sewer
system that will flow south to the proposed River Terrace West Pump Station. In the 2021 RT 2.0 Concept
Plan, a pump station was proposed to serve Area C, but since that plan was adopted, the buildable area has
been significantly reduced due to identification of upland habitat. This area has also been identified as a
potential site for a park and for regional stormwater management facilities.

Area D — Topography is low, is adjacent to a natural area, and would require installation of sewer through
the adjacent natural area to convey flow to the proposed River Terrace West Pump Station.

Area E —Topography is low relative to the planned gravity main in Vandermost Road which will convey flow
north to the existing gravity sewer main in Scholls Ferry Road.

The boundary of the areas should be considered approximate as they are based on existing contours. Post-
development topography may vary due to mass grading activities performed by development. Where
pumping is proposed to provide sanitary sewer infrastructure to serve a development, CWS has indicated
that they will require more detailed analyses of sewer infrastructure options to consider as part of the
development proposal.

River Terrace 2.0 South

The recommended improvements in River Terrace 2.0 South consist of approximately 3,135 feet of 8-inch
diameter gravity alignments and approximately 1,955 feet of 10-inch gravity alignments that generally
convey flow south to CWS’ existing 24-inch trunk sewer in Roy Rogers Road, and CWS’ planned collection
system in the Kingston Terrace planning area of the City of King City, which is currently under development.
These alignments are expected to connect at points identified by CWS and may be subject to change as
development in that area progresses.

The sewer trunk on SW April Lane was sized at 10-inch diameter to accommodate CWS’ plans to
decommission the Pleasant View Pump Station and divert flow to the south through the project area, as
recommended in the CWS East Basin Master Plan.

The proposed alighments and general flow directions are shown below in Figure 3.
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Cost Estimate

Class V cost estimates were prepared for the recommended improvements described in the preceding
sections. Cost estimates for the gravity alignments were based on unit costs developed as part of the City
of Beaverton’s Cooper Mountain Utility Plan and escalated using the ENR construction cost index for April
2025 (15,238.05). These cost estimates are assumed to provide connectivity to existing or planned sewer
infrastructure and do not include property acquisition costs, nor the costs to construct local gravity
collection systems that are directly attributable to development. Traffic control and road repair were
assumed for proposed alignments in existing roads. Alignments in planned roads assume coordination with
road construction and do not include road repair or traffic control costs.

The recommended lift station and force main improvements are similar to the improvements identified in
the River Terrace 2.0 Concept Plan. Costs developed for that plan were escalated based on the ENR
construction cost index for April 2025.

Assumptions for indirect markups and construction contingency are summarized below in Table 4. Class V
cost estimates for the recommended improvements are summarized below in Table 5 through Table 7.

Table 4: Markup Assumptions

% of Direct Cost

Mobilization 10
Contractor Overhead and Profit 20
Engineering, Legal, and Administration 30
Construction Contingency 50

Table 5: River Terrace 2.0 West — Upper Sewer Service Cost Estimate

Item Description Quantity Unit Unit Price Amount
Mobilization - - 10% $255,000
8-inch PVC Pipe 10-20 ft deep 4,850 LF S377 $1,827,000
Standard 4 ft manhole 10-20 ft deep 16 EA S15,065 $241,000
Traffic Control 2,382 LF S15 $36,000
Trench Repair 4,850 LF S36 $175,000
Local Road Repair - Half Road 1,609 LF S59 $95,000
Arterial Road Repair - Half Road 773 LF S227 $175,000
Total Construction Cost $2,793,000
Contractor Overhead and Profit 20% $559,000
Engineering, Legal, and Administration 30% $838,000
Construction Contingency 50% $1,396,000
Total Cost $5,610,000
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Table 6: River Terrace 2.0 West — Lower Sewer Service Cost Estimate

Item Description

Quantity

Unit

Unit Price

Amount

Mobilization

8-inch PVC pipe 10-20 ft deep

10-inch PVC pipe 10-20 ft deep
Standard 4 ft manhole 10-20 ft deep
Traffic Control

Trench Repair

Arterial Road Repair - Half Road

475 gpm firm capacity pump station and 6-
inch diameter force main

Total Construction Cost

Contractor Overhead and Profit
Engineering, Legal, and Administration
Construction Contingency

Total Cost

11,585
100

39

381
11,685
381

LF
LF
EA
LF
LF
LF
EA

20%
30%
50%

10%

$377

S500
$15,065
$15

$36

$227
$1,653,775

$717,000
$4,363,000
$50,000
$588,000
$6,000
$422,000
$86,000
$1,654,000

$6,233,000
$1,247,000
$1,870,000
$3,117,000
$12,466,000

Table 7: River Terrace 2.0 South Sewer Service Cost Estimate

Item Description

Quantity

Unit

Unit Price

Amount

Mobilization 10%

8-inch PVC pipe 10-20 ft deep
10-inch PVC pipe 10-20 ft deep
Standard 4 ft manhole 10-20 ft deep
Trench Repair

Local Road Repair - Half Road

Traffic Control

Total Construction Cost

Contractor Overhead and Profit
Engineering, Legal, and Administration
Construction Contingency

Total Cost

3,135
1,954

17
2,443
2,443
2,443

EA
LF
LF

EA
LF
LF
LF

20%
30%
50%

$268,378
$377
$500
$15,065
$36

$59

S15

$268,000
$1,181,000
$978,000
$256,000
$88,000
$144,000
$37,000
$2,952,000
$590,000
$886,000
$1,476,000
$5,757,000
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