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CI1TY OF CANBY
WASTEWATER COLLECTION SYSTEM MASTER PLAN

EXECUTIVE SUMMARY
Introduction

The Canby Wastewater Collection System Master Plan is a comprehensive plan for expanding and
upgrading the City’s sanitary sewer collection system. The plan applies to the City of Canby and the
area within its Urban Growth Boundary (UGB). Recommendations for replacement and expansion
of the existing facilities are provided. With the recommendations in this plan, the City will be able
to determine the location and size of new sewers to ensure a comprehensive and cost effective
expansion of the City’s wastewater collection system.

Sewer System Inventory and Analysis

The first step in the planning process was to identify and inventory all of the City’s existing major
sewers and their respective drainage areas. The major sewers were limited to either a trunk or an
interceptor sewer. Interceptor sewers are generally larger than trunk sewers and receive flow from
several trunk sewers. The trunk sewers are comprised of the mainlines that collect the flow from
individual neighborhoods or a collection of local neighborhood lines. The drainage basin of each
major sewer is the contributing area which will drain by gravity into the sewer. The trunk and
interceptor sewers and their drainage basins can be seen in Figure A-1, Appendix A.

Another important planning task was to determine the location and elevation of manholes on the
trunk and interceptor sewers. The resultant data were used to calculate the capacity of the existing
sewers, to determine the adequacy of the system to transport full build-out loadings and to identify
system deficiencies.

There are numerous sections of sewers which have been installed at relatively flat grades. In fact,
several sewer sections have been installed with adverse grades, opposite the direction of flow.
Although surcharged at times, most of these sewers were determined to function adequately with
proper maintenance. Their capacity to handle present and future flows was found to be sufficient
with only minor intermittent surcharging. However, all sewers installed on flat grades are subject
to solids accumulation which could cause blockages. These sewers will require more frequent
cleaning to prevent plugging problems but will provide acceptable service.

One important exception are the sewers on South 2" Avenue between Elm Street and Knott Street.
Most of these sewers are at flat grades, and one section has a reverse grade. Under present flows
these sewers have excessive surcharging with standing wastewater in manholes during peak flow
periods. This unacceptable surcharging will get worse as growth continues in the southwest quadrant
of the City, and will require replacement.
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Existing Pumping Stations Inventory

Review of the existing pump stations shows that all but one of the stations are relative new and in
good working order. The station at North 3* Avenue and Baker Street is an older inexpensive design
but operating adequately. It currently receives very minimal flows and is scheduled to be relocated
and upgraded as a component of developing the adjacent industrial area. No significant problems
were found in any of the existing stations or their force mains.

Future Growth Impacts

The City is anticipated to fully expand to the limits of the Urban Growth Boundary within the next
20 years. These boundaries are shown in Figure II-1.

To determine the wastewater collection facilities needed for future growth, the City’s UGB area was
divided into future drainage basins based on topography. Drainage basins for the existing trunk
sewers had already been determined by existing development. The existing and new basins are
shown on Figure A-2, Appendix A.

The next step was to determine the amount of wastewater loadings generated from each drainage
basin. Estimates of present and future wastewater flows were based on zoning or designated land
use. The projected wastewater flow per acre was multiplied by the acres in each zone or land use
designation, and the product is the estimated wastewater flow to be transported by the collection
system.

Recommended New Sewers and Pump Stations

The flow estimates derived above were used to determine the adequacy of the existing facilities and
to determine the capacity needed by future sewers and pump stations. The topography of each basin
was then studied to estimate the location of the future major sewers and pump stations. These
proposed trunk sewers and pump stations with their force mains are illustrated in Figure A-3,
Appendix A.

The length and size of the proposed future trunk sewers are based on a two foot contour map
prepared in the early 70's by Clackamas County. The final design of these sewers should be based
on accurate field survey data. Thus, some minor changes are to be expected. Any changes, however,
must account for service to all areas within the UGB and the sewers must be able to handle all
projected flows from these areas.

In addition to showing the proposed future sewers, Figure A-3 (Appendix A) also shows the
recommended changes to the ‘flat’ sewers of the South 2™ Trunk. Approximately 3,080 feet of
existing sewer should be replaced. The existing sewers are 8 and 10 inches in diameter and will be
replaced with sewers 10 inches to 18 inches in diameter. All new sewers are projected to be laid
at minimum grade.
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Implementation and Financing

The City maintains one fund for operation, maintenance and capital construction of the wastewater
collection system. Theses are derived from two sources, user fees and System Development Charges
(SDCs). User fees can be used to fund operation and maintenance of the existing wastewater
treatment and collection facilities. It also includes funds for capital expenses to replace existing
facilities and to upgrade the performance of the existing facilities with committed capacity.

The Wastewater System Development Charge (SDC) fees are available to fund capacity building
improvements. This fee can be used to reimburse costs for available existing capacity or fund
construction of new capacity. As opposed to monthly user fees which are paid by the existing rate
payers, SDCs are paid by new connections, through a one-time charge.

Replacement Sewers

The collection system along South 2™ Avenue between Elm and Knott Streets should be replaced
within the next few years. These existing sewers have significant surcharging problems with
existing flows, and new developments will add to the current flows.

Present day problems, which are manageable, will worsen in the future and will, as more
development occurs, potentially result in spills or backup of residential services.

The cost to design and construct these replacement sewers totals $284,400 of which $54,420 is
associated with future capacity building.

New Collection Facilities

Approximately 10 miles of new trunk or major sewers and as many as four new pump stations will
be needed to serve all of the areas within the UGB. These facilities are shown in Figure A-3
(Appendix A). In addition, the Third & Baker Pump Station will require relocating, and the Willow
Creek Pump Station will need to be expanded. The total cost of these improvements is estimated to
be $4,024,800.00.

Private development will pay the majority of this cost through construction of infrastructure. The
component of oversizing, or excess capacity, is estimated at $1,065,400. This component is eligible
for SDC funding, either through a credit to the developer to offset SDC fees, or direct payment of
eligible development costs. The SDC Methodology must be updated to include these eligible
expenses.
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SDC Fee Adjustment

The cost estimate for oversizing components, which include pipelines and pumping stations, are used
to calculate the City’s SDC improvement fee. These capital costs; the costs associated with
oversizing replacement sewers and new collection facilities are $54,420 and $1,065,400,
respectively. Total: $1,119.820. Prorating this cost over the amount of excess capacity generates
the improvement fee per residential housing unit. Similarly, the reimbursement fee should be
updated to include construction undertaken at the wastewater treatment facility and throughout the
collection system over the past two years.
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THE CITY OF CANBY
WASTEWATER COLLECTION SYSTEM MASTER PLAN

L INTRODUCTION
Study Purpose

The primary purpose of the Canby Wastewater Collection System Master Plan is to develop a
comprehensive plan for expansion and upgrading of Canby’s wastewater collection system. The plan
will apply to the City of Canby and the area within its current Urban Growth Boundaries (UGB).
The proposed wastewater collection facilities will include new facilities and expansion of the
existing facilities. The proposed sewers and pump stations will be located and sized to serve the
entire UGB and to maximize the use of the existing system. With this Master Plan, the City will be
able to determine the location and size of new sewers for future developments.

Scope

To reach the stated purpose, we have completed the following tasks.

1. Evaluation and review of the existing sewer system.

a. Conduct field topographical survey of major sewers.

b. Calculate capacities of major sewers.

o]} Develop map of existing collection system.

d. Evaluate condition of existing sewers and pumping stations
2. Projection of future wastewater flows within the UGB.

a. Develop land use inventories.

b. Evaluate contribution per land use designation.

C. Quantify and evaluate I/ impacts.
3. Determination of wastewater collection system master plan.

a. Determine drainage basins within the UGB.

b. Develop master plan maps for gravity sewers and pump stations.
4. Financial Planning

a. Estimate cost of needed improvements.

b. Determine impacts to SDCs.
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1L GENERAL INFORMATION
Study Area

The City of Canby is located near the confluence of the Willamette and Molalla Rivers in Clackamas
County, approximately 10 miles south of the Portland metropolitan area. Being in the fertile
Willamette River Valley, the City is surrounded by excellent agricultural land. The land is generally
flat, supporting orchards, nurseries, and truck farming. The close proximity of Portland creates many
business and residential development opportunities for Canby. The City of Salem, which is the state
capital and only 30 miles to the south, also provides many opportunities.

The study area coincides with the urban growth boundaries (UGB) and is shown in Figure II-1 and
in Figure A-2 in Appendix A. The UGB was developed in the City’s comprehensive plan and is
based on a 20 year projection of growth from the last comprehensive plan review, and includes a
total area of 3,444 acres. Commercial, industrial, residential and population growth are included
only to the extent of their impact on additional area required in the adopted UGB.

Environmental Conditions

Topography

Canby has rivers on three sides of its UGB, the Willamette to the north and the Molalla to the west
and south. Thus, the terrain generally slopes away from the center of town towards the rivers as can
be seen in Figure II-1, Area Topography. From the point of view of sewer construction, this slope
is rather gentle. Even so, several sewage pump stations are and will be necessary throughout the
service area.

On the east side of the City the topography rises 50 to 60 feet above the City’s average elevation.
The northeastern corner of the Urban Growth Boundary lies at the toe of this rise.

Climate
The Willamette Valley weather is temperate. The average high temperature is 62.5 degrees, and
average low is 41.8 degrees. Maximum high temperatures are in the 90's, and the minimum low are

mostly in the 20's.

The average precipitation is 41 inches with most of this coming in the six month period of November
through April.

Soils
SCS Class I and II loam and sandy loam soils dominant the study area. These soils have good

compressive strength and drain well. Construction in nearly all areas of the UGB can proceed year
round due to the soil qualities.

C:AK E WACanby\1229MPrpt Final wpd 2



Groundwater

The Canby area has two major groundwater aquifers. One is relatively shallow while the other is
a deep high quality aquifer. Both aquifers have excellent water quality and are used primarily for
irrigation. Groundwater is generally well below the ground surface and rarely impact construction.

Surface Water

The Willamette River on the north and the Molalla River to the west and south, are important
resources to the City and its neighbors. These surface waters provide the City’s drinking water and
are used for irrigation and recreational activities. The 100 year flood elevation for the Willamette
is 87 feet at the wastewater treatment plant.

The Molalla River joins the Willamette River a few miles northwest of the City center. The
Willamette River flows easterly from Canby and enters the Portland harbor at Willamette Falls.

Land Use

Land use within the City limits is governed by the Comprehensive Plan and Zoning ordinance.
There are ten zoning districts as shown in Figure A-2, Appendix A. Most of the City is zoned
residential. The industrial and commercial zones are generally located near the City center along
Highway 99E.

The land use designations outside the City limits but within the UGB are outlined in the City’s

Comprehensive Plan and are also shown in Figure A-2 in Appendix A. Land use designations for
this area correspond to similar use areas identified in the zoning ordinance.
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Infiltration and Inflow

Infiltration is defined as subsurface water which enters the wastewater collection system through
cracks, open joints or other deficiencies in the collection system. Itis directly influenced by the local
ground water table and the structural integrity of the collection system. Infiltration can also be
influenced by rainfall through rainfall induced infiltration.

Inflow is surface water, mainly storm water runoff, entering the system through roof drains, storm
drains, manhole covers and other direct conduits to the sewer system. Inflow is directly influenced
by storm events and usually occurs over a short period, during and after a storm event. Inflow is
more easily reduced by eliminating non-sewerage connections to the system.

Most collection systems experience some degree of infiltration and inflow (I/I). Sewer systems are
typically designed with additional capacity to accommodate the I/I flow. The level of acceptable I/
is a cost to benefit exercise. The tradeoff is higher treatment costs versus higher collection system
repair costs.

Federal guidelines use 120 gallons per capita per day (gpcd) as a threshold value for excessive
infiltration, based on the average influent flow of a 7 to 14 day non-rainfall period during the rainy
season. To evaluate Canby’s infiltration, we reviewed the City’s treatment plant flows during the
rainy seasons of 1994-95 and 1995-96. Our findings are summarized in Table III-1.

TABLE III-1
FLOWS DURING 7 TO 14 DAY LOW RAINFALL PERIODS IN RAINY SEASON

Month/Year | Days Ave;‘::lggedf‘low Population Ca}:)li(z;v LZ; 2 d) E;allc'll:;l)l
1/95 8 0.88 10,600 83 0.08
2/95 9 0.87 10,600 82 0.02
2/95 10 0.89 10,600 84 0.00
3/95 15 0.86 10,600 81 0.37
12/95 9 0.83 11,200 74 0.14
1/96 8 0.91 11,200 81 0.08
2/96 7 0.87 11,200 78 0.00
2/96 il 0.90 11,200 80 0.01
3/96 7 0.85 11,200 76 0.03

As can be seen, the flow per capita never exceeds 85 gped which is 35 gped less than the guideline
rate of 120 gped. It should be noted that during the first week of February, 1996 nearly seven inches
of rain fell in a four day period. Thus, the ground was assumed to be saturated during that period.
Even so, the flow per capita never exceeded 80 gped. Canby’s sewers do not have excessive
infiltration.

C:AK E W\Canby\1 229MPrpt Final wpd 6



Federal guidelines also recommend 265 gped as a threshold value for excessive inflow. The facility’s
maximum 24-hour flow in February, 1996 was only 130 gpcd. This maximum flow per capita
occurred during the four day period when nearly seven inches of rain fell. The 130 gped is well
below the Federal threshold value for excessive inflow.

In summary, the collection system has no deficiencies related to excessive infiltration or inflow.
Conversely, due to the low groundwater levels and typical piping system deficiencies, it s likely that
exfiltration may be occurring. Quantifying this component is very difficult and is not obvious at any
point of observable drainage.

Existing Pump Stations

The collection system utilizes seven sewage pump stations. Of the seven, six are owned and
operated by the City. The seventh pump station, Village of the Lochs Pump Station, is privately
owned and operated by the Village of the Lochs. Table I1I-2 at the end of this section summarizes
the data on the seven pump stations.

There are approximately 1,000 feet of pressure sewer or force mains in the collection system. All
force mains are 4 inches in diameter. The pump stations and most of the force mains are shown in
Figure A-1, Appendix A. Some of the force mains are not shown because the pump station
discharges into an adjacent manhole and the distance from the station to the manhole is too short for
a force main line to be visible at the scale of the map.
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1V. PLANNING CRITERIA
General Considerations

In order to develop this plan, to meet the needs of the study area and to develop opinions of cost, it
was necessary to prepare preliminary designs for the proposed system improvements. It must be
noted that these plans are very preliminary, based on assumptions and general design criteria.
Detailed pre-design analysis is necessary to develop specific designs and identify conditions that will
influence the construction of the facilities.

Service Area and Planning Period

The City of Canby must be able to provide sewage collection and treatment services to all areas
within its Urban Growth Boundaries (UGB), as shown in Figures II-1(Page 4) and A-2 (Appendix
A). The UGB establishes the area within which the City can grow until approximately the year 2015.
Therefore, the service area for this Master Plan is the UGB, and the planning horizon is the year
2015.

Drainage Basins

The UGB has been divided into drainage basins. Each basin includes the area which is being or
could be served by a major sewer or pump station. The drainage basins are shown, along with their
associated sewers and pump stations in Figures A-1 and A-3, which are folded into pockets in
Appendix A.

Development of the drainage basin boundaries was a two step process. First, the area served by each
existing trunk sewer and pump station was delineated. These preliminary basins also included areas
into which the existing gravity sewers could be expanded. If the extension of an existing gravity line
could not serve a particular area due to elevation problems, then a pump station with its own
preliminary drainage basin was added.

The second step required calculating the capacity of cach major pipe line and pump station. These
capacities were compared to the future sewage flows expected from each preliminary drainage basin.
(See below for discussion of Sewage Flow Projections). Some of the existing sewers were found
to be inadequate to handle future flow projections while others had excess capacity. Therefore, the
basin boundaries were changed, where possible, to help relieve some of the sewers with insufficient
capacity and to add flow to the sewers with available capacity.
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Zoning and Land Use Areas

The City’s zoning and land use designations are used to develop flow proj ections. The City’s zoning
ordinance governs what activity can occur within the city limits. Experience has shown that certain
activities will produce a predictable amount of sewage flow per acre. Residential areas are very
predictable whereas commercial and industrial areas are much less uniform. Thus, the zoning areas
are used for sewage flow projections.

Areas outside the City limits but within the UGB are divided into land use arcas. Land use areas are
established in the City’s comprehensive plan. The types of land use areas are the same as for the
zoning arcas. As a general rule, an area with a particular land use designation will have the same
zoning designation when the area is incorporated into the City. As a result, the same projections
will be applied to the various land use designations as were applied to the various correspondence
zones.

The zoning and land use areas are shown in Figure A-2 in Appendix A.

Flow Projections

General

Flow projections for each type of zoning/land use designation have been developed. These
projections were first developed for the City of Canby during the design of the Redwood Interceptor
and were given to the city in a letter dated January 20, 1986. A copy of the letters is in Appendix
C.

The projections are summarized in the Table IV-1 below. The first thing to note is that these are
peak flows. All sewers are designed for peak flows. Average daily flows can only be used for the

design of wastewater treatment facilities. Obviously, each sewer or pump station must be able to
handle the peak flow it will receive without surcharging or overflowing.
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TABLE IV-1
PEAK FLOW PROJECTIONS PER ZONING/LAND USE AREA

People Sewage Sewage Peak Flow in GPD/Acre
er Flow per Flow per

L USe Xcre Persf))n Acrz Domestic /1 Total
Agriculture - 0 -- 0 0 0
Low Density Residential 8 300 -- 2,400 150 2,550
Medium Density Residential 14 300 -- 4,200 150 4,350
High Density Residential 20 300 - 6,000 *50 6,150
Private - Recreational -- 0 -- 0 0 0
Public Owned 30 25 -- 750 150 900
Downtown Commercial 50 25 -- 1,250 150 1,400
Convenience Commercial 50 25 - 1,250 150 1,400
Residential Commercial 50 25 -- 1,250 150 1,400
Highway Commercial 50 25 - 1,250 150 1,400
Commercial Manufacturing - - 1,500 1,500 150 1,650
Light Industrial - -- 3,000 3,000 150 3,150
Heavy Industrial - - 3,000 3,000 150 3,150
Flood-Steep Slopes 2 300 - 600 150 750

To develop the above peak flow projections, assumptions about the following items were made: the
number of people per acre, the peak flow per person and, for manufacturing and industrial, peak
sewage flow per acre. An important assumption is the peak flow per person. The average per capita
flow was 100 gallons per day (gpd) as documented in the Canby Supplemental Wastewater
Treatment Facilities Plan. For sewer design, a peaking factor of 3 is assumed. Therefore, the peak
flow of 300 gallons per capita per day (gpcd) is used for projections.

Another assumption is the 150 gpd per acre for infiltration and inflow (II). As was stated earlier,
Canby has very little I/I; therefore, we have assumed a very modest amount of I/I.

The total projected peak flow for each zoning designation is thus the number of acres times the
sewage flow per acre.

Drainage Basin Projected Flows

To determine the projected sewage flow into a particular trunk sewer, the zoning/land use areas were
superimposed on the drainage basins. The acreage of each type of zoning/land use designation which
could be served by a particular segment of sewer was inventoried. Then the acres served were
multiplied by the projected flows for the appropriate zoning/land use designation. These projected
flows are listed in Tables B-1 and B-2 in Appendix B under the column labeled Sewage Flow.

The Cumulative Sewage Flows, as listed in Tables B-1 and B-2 (Appendix B) are the sums of the

sewage flows received in a particular sewer segment plus all of the flows from the upstream sewer
segments.
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These sewage flow projections assume that the service areas will develop to the densities shown in
Table IV-1 (Page 11). This is a conservative approach when also considering the peaking factor of
three. Most service areas in medium size communities do not reach full development or build-out
during the planning period. There is typically a 5% vacancy factor which does not get developed and
thus slightly reduces the expected density.

Proposed Sewer Design Criteria

For this Master Plan, proposed gravity sewers were sized and located to maintain minimum
velocities and grades. Minimum grades help prevent solids in the sewage from settling in the
pipeline. If a pipe is installed at less than the minimum grade, the velocities in the sewer can become
so low that solids settle out and cause blockages.

The Manning’s formula was used to determine the capacities of proposed gravity sewers. Manning’s
roughness coefficient was assumed to be 0.013. Proposed manholes are assumed to be spaced no

more than every 400 feet with average distances between manholes assumed to be 300 feet.

Proposed new sewers were sized to have approximately 25% surplus capacity. The minimum
acceptable size municipal sewer is an 8-inch diameter pipeline to minimize plugging.

The following table IV-2 lists pipeline size, minimum slope and maximum line capacity.

TABLE 1V-2
MINIMUM GRAVITY SEWER LINE GRADES AND CAPACITIES
X . . Minimum Grade )
Pipe Line Size (Inches) (Percent) Capacity (MGD)

8 0.40% 0.50

10 0.28% 0.75

12 0.22% 1.08

15 0.15% 1.62

18 0.12% 2.36

Proposed Pump Station and Force Main Design Criteria

Pumps must be sized to handle the future peak flows with one pump out of service. This requires
one pump to be redundant to provide backup during mechanical failure of the other pump or pumps.
The pump station wet well must be sized large enough to provide adequate run time to protect the
pump motors and must be small enough to prevent the sewage from becoming septic between pump
cycles. New pressure sewers or force mains were sized using the Hazen-Williams formula with a
roughness coefficient of 130 and maintaining a velocity of between 2 and 7 feet per second.
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V. SEWER SYSTEM MASTER PLAN
General

The following subsections describe the problems within each of the drainage basins of Canby’s
existing sewer system. Problems created by both the existing and proj ected wastewater flows were
reviewed. The problems were determined through discussions with the City’s staft and by
examination of the data and calculations in Tables B-1 and B-2 in Appendix B.

Solutions to the problems are also discussed. If replacement of existing facilities is the recommended
solution, the replacement facilities are described. The general priority of each solution is also
discussed.

Finally, the need for expansion within each drainage basin and the facilities to meet that expansion
are presented.

To facilitate the discussion of each basin, information from Tables B-1 and B-2 (Appendix B) is
presented in each subsection along with a basin map showing the existing system and the proposed
expansions and/or improvements.

Sewer Capacities
General

As discussed previously under Existing Gravity sewers, we determined the capacities of the main
trunk lines based on recent survey data. These capacities are shown in Tables B-1 and B-2 (Appendix
B).

There are several sewer sections which have negative slopes. The capacities of these sections have
not been calculated as indicated by an “N/A’ in Tables B-1 and B-2 (Appendix B). The capacity of
these sewers is dependent upon the extent of surcharging.

Peak wastewater flows for each section of the trunk sewers were estimated based on the assumptions
presented in the previous section, Planning Criteria. The amount of wastewater flow in a particular
sewer section is the summation of the wastewater entering through the service laterals, infiltration,
inflow and all upstream sewer flows. These cumulative flows are shown in Table B-1 for existing
conditions and Table B-2 for future conditions (Appendix B).

Remaining Capacities

The remaining capacity of an existing sewer is the difference between the cumulative flow for that
sewer section and its capacity. This subtraction has been done and the results are shown in Tables
B-1 and B-2 (Appendix B).
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As can be seen in the tables, most sewers have excess capacity for both existing and future flows.
Some, however, do not. The wastewater in these sewers will not be open channel flow but rather will
be supported by surcharged conditions.

Surcharging

The capacity of a gravity sewer is defined as the amount of wastewater which will freely flow
through it with the depth of wastewater being equal to the inside diameter of the pipe. Additional
wastewater will require the depth of wastewater to be greater than the pipe diameter. Thus, the
wastewater will back-up, and the sewer will become surcharged.

In Tables B-1 and B-2 (Appendix B), the surcharged condition is indicated when the remaining
capacity of a sewer is a negative number. The amount of surcharging increases as the value of the
negative number increases.

Based on some assumptions about the hydraulic conditions in a surcharged sewer, we have made
rough estimates of the depth of surcharging. As shown in Tables B-1 and B-2 (Appendix B), the
surcharging may affect more than one sewer section. A section with insufficient capacity can backup
several other sections. Eventually, the wastewater surcharges high enough to flow through the
undersized sewer unless it breaches the surface of a manhole or overflow.

Minimum Grade

Many sections of the Canby sewer system were installed at less than the recommended minimum
grade. As discussed under Planning Criteria, each size of sewer has a minimum grade which is
considered necessary to create velocities which will help prevent solids deposition in the pipe or
manhole. Throughout the following discussions, this recommended grade is referred to as the
minimum grade.

Sewer Replacements and Extensions

Recommendations for sewer replacements and extensions are made in the following subsections for
each drainage basin . The size of the recommended sewers are based on the criteria presented in the
previous section, Planning Criteria, with the minimum acceptable size of 8" diameter.

Cost Estimates

Cost estimates for the proposed new collection facilities and the replacement or upgrade of existing
facilities are shown in Table B-3 in Appendix B. These estimates include construction and
engineering costs. They do not include interest or financing costs. The assumptions used to make
these estimates include the following.

Gravity sewers which are 8 and 10 inches in diameter are assumed to be PVC. Gravity sewers 12
inches and larger are assumed to be reinforced concrete or PVC. An average depth of excavation is
assumed for each section of sewer and is shown in Table B-3 (Appendix B). The backfill for gravity
sewers is assumed to be 50% selected backfill. Roadway repair is also estimated to be required 50%
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of the time. Manholes and house laterals are included in the per foot cost of pipe installation. For
each foot of sewer main, one foot of 4-inch PVC lateral pipe is assumed to be installed.

Pump stations will have self priming pumps located above the wet well; or, the stations will employ
submersible pumps located in the wet well. Dry wells are not assumed to be necessary. Force mains
for the pump stations are assumed to be PVC with all necessary check valves, gate valves, air release
valves and cleanouts.

The cost estimates are broken down into actual costs, replacement costs and oversize costs. The
actual costs are the total cost to design and construct the proposed facilities. Replacement costs are
estimates of the costs to replace existing sewers with a sewer of similar diameter. Oversize costs are
the estimated cost differences between installing a standard 8-inch sewer and a larger diameter
sewer. Oversize costs can also be the difference between replacing an existing sewer with the same
diameter sewer and a larger diameter sewer. The need for a larger diameter sewer stems from the
need to accommodate future upstream development. A thorough discussion of these costs is provided
in the next chapter, Implementation and Financing.

As with Table B-1 and B-2 information from Table B-3 (Appendix B) is presented in each
subsection to facilitate the discussion of each basin.
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1. Elm Street Trunk Sewer
General

The Elm Street Trunk has five sections of sewers which do not have sufficient capacity to flow
without surcharging. These same sewers do not have the recommended minimum grade for an 8-
inch sewer, which is 0.0040 feet per foot (ft/ft). Table V-1a on the following page highlights these
sewer sections.

Sewer Capacity

The lack of sewer capacity is primarily due to the pumping station at the Village of the Lochs. The
station can pump 0.29 million gallons per day (mgd) with just one pump. The maximum expected
flow rate for the trunk line totals only 0.54 mgd, as shown in the Cumulative Flows column under
Future Conditions in Table V-1a. Thus, the pumping station accounts for more than half of the
maximum total flow rate. Obviously, without the pumping station, the trunk’s gravity sewers would
not surcharge.

Fortunately, the pumping station operates only a few minutes every hour to handle the sewage flow
from the Village of the Lochs. Thus, the Elm Street Trunk sewer surcharges only a few minutes
every hour during peak flow times.

We estimate that the amount of surcharging is minimal. The maximum depth of surcharging in the
manholes is expected to be less than two feet during future peak flows. This amount of surcharging
occurring only a few minutes every hour is not expected to be a problem.

Minimum Grade

Even though many of the sewers have been installed at less than minimum grade, none of sewers in
the Elm Street Trunk have had excessive plugging problems. One reason for this is the flushing
action of the Village of the Lochs pumping station. The periodic high flows flush out any settled
solids before they cause a problem.

Sewer Replacements and Extensions

We do not recommend replacing any pipes in the Elm Street Trunk. However, we do expect the
trunk to be extended to the south end of the trunk’s drainage basin. This extension will be
accomplished by developers.

Cost Estimates

The estimated engineering and construction cost for the 8-inch diameter sewer extensions for the

Elm Street Trunk is $60,000. A breakdown of the project costs and improvements are shown in
Table V-1b.
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ELM STREET TRUNK SEWER

TABLE

V-1a

WASTEWATER FLOWS AND SEWER CAPACITIES

Sewer Section Sewer Existing Conditions Future Conditions
Upstream Downstream | Slope | Size |Capacity Cumulative Remam.mg Cumulative Remam.m(u
MIL No. M. No. @ity | (in) (mgd) Flows Capacity Flows Capacity
(mgﬂ) (mgd) (mgd) (mgd)
Extend Village of the Lochs Sewer 0.01
Village of the Lochs Pump Station - 2 pumps ea. @ 200 gpm 0.29 0.29
Extend sewer east from manhole U-5 0.32
U-5 U-4 0.0057 | 8 0.59 0.29 0.30 0.32 0.26
U-4 U-3 0.0065 8 0.63 0.29 0.33 0.33 0.30
U-3 U-2 0.0048 8 0.54 0.31 0.23 0.34 0.33
u-2 U-1 0.0077 8 0.68 0.32 0.36 0.35 0.33
U-1 R-18 0.0054 | 8 0.57 0.33 0.24 0.37 0.21
Extend Sewer north as shown in Figure V-1 0.42
R-18 R-19 0.0023 8 0.37 0.40 -0.03 0.48 -0.11
R-19 R-20 0.0026 | 8 0.40 0.44 -0.05 0.53 -0.13
R-20 R-21 0.0112 8 0.82 0.44 0.38 0.53 0.30
R-21 R-22 0.0091 8 0.74 0.45 0.29 0.53 0.21
R-22 R-23 0.0028 8 0.41 0.45 -0.04 0.54 -0.12
R-23 R-24 0.0039 8 0.48 0.46 0.03 0.54 -0.05
R-24 R-25 0.0034 | 8 0.45 0.46 -0.01 0.54 -0.09
R-25 R-26 0.0051 8 0.55 0.46 0.09 0.54 0.01
TABLE V-1b
ELM STREET TRUNK SEWER
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS
Actual Replacement Oversize
Unit | Total Unit | Total Unit | Total
Size Length | Cost Cost Cost Cost Cost Cost
Item Description (In) (ft) ($/ft) ($) ($/ft) (%) ($/1t) (%)
New sewer east from 8 800 50 | 40,000 - - 0 0
Manhole U-5.
New sewer north as 8 400 50 | 20,000 - - 0 0
shown on Figure V-1.
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2. Fir Street Trunk Sewer
General

The slopes of the sewer sections as listed in Table V-2a reveal that five sections of the Fir Street
Trunk sewer are below minimum grade. However, because of minimal sewage flows, no
surcharging is expected to occur.

Sewer Capacity

The existing sewers have the capacity to flow by gravity without surcharging for the present and
future peak flows.

Minimum Grade

The five sewer sections with less than minimum grade combined with the minimal loadings, will
require that these sections be cleaned more frequently than other sections. Unfortunately, the terrain
of the drainage area is very flat and will not allow steeper slopes. The sewer sections which are
immediately upstream or downstream of the five (5) flat sections are at or just slightly steeper than
minimum grade. Thus, reinstalling the sewers to minimum grade would be a substantial and
extensive undertaking.

Sewer Replacement and Extensions

We do not recommend replacing any pipes in the Fir Street Trunk. However, we do expect the trunk
to be extended to the south end of the drainage basin. This extension will be accomplished by
private development.

The flat terrain of the drainage arca may cause problems for extending the Fir Trunk sewer. As
shown in Figure V-2, the trunk sewer needs to be extended south to serve the entire drainage basin.
Several branch sewers will need to be installed from the extended trunk sewer. These sewers may
need to extend into locally low areas. Extending the minimum size sewer, 8-inch, at its minimum
grade, may cause the sewer to become too shallow to adequately serve homes constructed in the Jow
areas.

The low areas are located south of S.W. 13" Avenue between Fir and Ivy Streets. During the design
of sewers in these areas, an accurate survey needs to be done. More detailed topographic information
is necessary to accurately determine whether or not there is sufficient grade. If not, some of the low
areas may need to be filled or other routes utilized.

Estimated Costs
The estimated engineering and construction costs for the 8-inch diameter sewer extensions for the

Fir Street Trunk total $85,000. A breakdown of the project and the cost of the extension is shown
in Table V-2b.
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TABLE V-2a

FIR STREET TRUNK SEWER
WASTEWATER FLOWS AND SEWER CAPACITIES
Sewer Section Sewer Existing Conditions Future Conditions
Upmam [opmasan| sore | st | Cortr| o™ sy’ |“Fows | it
T T (mgd) (mgd) | (mgd) (mgd)
Extend sewer south from manhole R-16 0.15
R-16 R-15 0.0031 8 0.43 0.04 0.39 0.18 0.25
R-15 R-14 0.0043 8 0.51 0.05 0.46 0.19 0.32
R-14 R-13 0.0030 8 0.43 0.06 0.37 0.20 0.22
R-13 R-12 0.0035 8 0.46 0.07 0.39 0.21 0.25
R-12 R-11 0.0027 8 0.40 0.08 0.32 0.23 0.18
R-11 R-10 0.0043 8 0.51 0.09 0.42 0.24 0.27
R-10 R-9 0.0054 8 0.57 0.10 0.47 0.24 0.33
R-9 R-8 0.0038 8 0.48 0.11 0.37 0.25 0.22
R-8 R-7 0.0049 8 0.54 0.11 0.43 0.25 0.29
R-7 R-6 0.0040 8 0.49 0.12 0.37 0.26 0.23
R-6 R-5 0.0044 8 0.51 0.13 0.39 0.27 0.24
R-5 R-4 0.0067 8 0.64 0.13 0.51 0.27 0.36
R-4 R-3 0.0043 8 0.51 0.13 0.38 0.27 0.24
R-3 R-2 0.0052 8 0.56 0.15 0.41 0.29 0.27
R-2 R-1 0.0039 8 0.48 0.16 0.32 0.31 0.18
R-1 N-2 0.0042 8 0.50 0.18 0.32 0.33 0.18
N-2 N-1 0.0031 8 0.43 0.20 0.23 0.35 0.09
N-1 0-40 0.0040 8 0.49 0.22 0.27 0.36 0.13
0-40 0-39 0.0113 8 0.83 0.23 0.60 0.37 0.46
TABLE V-2b
FIR STREET TRUNK SEWER
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS
Actual Replacement Oversize
L. Size Length Unit Total Unit Total | Unit | Total
ifem DESCHIpHon (Im) (0 Cost Cost Cost Cost | Cost | Cost
($/1t) ($) ($/1t) (%) (5/ft) (&)
New sewer east from 8 1700 50 | 85,000 - - 0
Manhole R-1.

CAK E WACanby\ 1 229MPrpt Final wpd

20



3. Ivy Street Trunk Sewer
General

Seven sections in the [vy Street Trunk sewer have grades significantly less than the minimum. All
but one of the sections are in the upper reaches of the trunk sewer from manhole S-10 to manhole
S-18. Fortunately, the flow of wastewater in these upstream sewers is very low. Thus, if the sewers
are kept clean, their capacity, even with the relatively flat grades, will be more than adequate, and
surcharging and blockages should not occur.

Sewer Capacities

As shown on Table V-3a on Page 22, the Ivy Street Trunk has and will have adequate capacities for
its present and expected flows.

Minimum Grades

The low flow rates and the sewers with less than minimum grade will cause the wastewater to flow
at low velocities. These low velocities allow more solids to settle. Thus, more frequent cleaning
will be necessary.

One segment of the Ivy Street Trunk sewer, which starts at manhole O-31, has an adverse slope.
This negative slope, causes the sewer to have standing wastewater.

Sewer Replacements and Extensions

The sewer sections upstream of manhole S-18 and downstream of manhole S-10 have grades much
greater than the minimum. Therefore, if the branch sewers and house laterals also have sufficient
grade, many of the sewers could be re-installed at, or very near, minimum grade. However, the cost
of replacing the sewers will be much greater than the cost of frequent cleaning.

During times of low flows, the wastewater in section O-31, which has the negative slope, will travel
very slowly. This will allow solids to settle. Fortunately the sewer section is very short, only 35 feet
long. This will minimize any problems which might occur. No action is recommended to repair this
negative slope.

Figure V-2 on page 23 shows the extension of the Ivy Trunk sewer to the south. Like the Fir Trunk
extension, the Ivy Trunk extension may need to serve some local low areas. The same concerns
discussed above for the Fir Trunk sewer apply to the Ivy Trunk, namely a detailed survey to assure
adequate depth of sewers.

Cost Estimates

The cost estimates of the sewer extension of the Ivy Street Trunk are $75,000 and are shown in Table
V-3b.
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TABLE V-3a
IVY STREET TRUNK SEWER
WASTEWATER FLOWS AND SEWER CAPACITIES

Sewer Section Pipe Existing Conditions Future Conditions
Upstream Downstrea Slope Size |Capacity Cumulative Remam. ing | Cumulative Remam'mg
MH. No m (ft/ft) (in) (mgd) Flows Capacity Flows Capacity
"% | MH. No. ) (mgd) (mgd) (mgd) (mgd)
Extend sewer south from manhole S-19 0.20
S-19 S-18 0.0075 8 0.67 0.03 0.64 0.23 0.44
S-18 S-17 0.0027 8 0.40 0.03 0.37 0.23 0.18
S-17 S-16 0.0035 8 0.46 0.03 0.43 0.23 0.23
S-16 S-15 0.0041 8 0.50 0.11 0.38 0.31 0.19
S-15 S-14 0.0029 8 0.42 0.13 0.29 0.33 0.09
S-14 S-13 0.0047 8 0.53 0.13 0.40 0.33 0.20
S-13 S-12 0.0028 8 0.41 0.15 0.26 0.35 0.06
S-12 S-11 0.0033 8 0.45 0.15 0.29 0.35 0.10
S-11 S-10 0.0032 8 0.44 0.17 0.27 0.37 0.07
S-10 S-3 0.0036 8 0.47 0.19 0.28 0.38 0.08
S-3 S-4 0.0081 8 0.70 0.19 0.51 0.39 0.31
S-4 S-2 0.0062 8 0.61 0.22 0.39 0.42 0.20
S-2 0-29 0.0039 8 0.48 0.24 0.24 0.44 0.05
0-29 0-30 0.0046 8 0.53 0.26 0.27 0.45 0.07
0-30 0-31 0.0047 8 0.53 0.27 0.26 0.47 0.06
0-31 0-32 -0.0009 8 N/A 0.29 -0.00 0.48 -0.00
0-32 0-33 0.0057 8 0.59 0.30 0.29 0.50 0.09
TABLE V-3b
IVY STREET TRUNK SEWER
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS
Size Length Actual Replacement Oversize
Item Description (In) (ft)
Unit Total Unit | Total | Unit | Total
Cost Cost Cost Cost Cost Cost
($/1t) % ($/1t) (%) (§/1t) (%)
New sewer south from 8 1500 50 | 75,000 - - 0 0
Manhole S-1.
22
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3.1 South 99E Trunk

General

The South 99E Trunk is shown in Figure V-3. All of the sewers in this South 99E Trunk have less
than minimum grade as shown in Table V-3.1a. However, because of low flows, none of the sewers

should experience surcharging.

Sewer Replacements and Fxtensions

The lowest section of this trunk has a steep slope of 0.96%. Replacement of this sewer with a flatter
sewer would allow some of the other sections to be laid at steeper slopes. However, there may be
many underground obstacles which would prevent relaying the sewer at a greater slope. Also,
construction in Highway 99E would be very difficult and expensive. No revisions to the South 99E

Trunk are recommended.

WASTEWATER FLOWS AND SEWER CAPACITIES

TABLE V-3.1a
SOUTH 99E TRUNK EXISTING CONDITIONS

C:AK E W\Canby\1229MPrpt Final wpd

Sewer Section Pipe Existing Conditions
Cumulative | Remaining
Upstream | Downstream | Slope | Size |Capacity Flows Capacities
MH No. MH No. (ft/ft) | (in) (mgd) | (mgd) (mgd)
N-23 N-24 0.0022 8 0.36_ 0.02 0.35
N-24 N-25 0.0030 8 0.43 0.02 0.40
N-25 N-26 0.0027 8 0.40 0.02 0.38
N-26 N-27 0.0016 8 0.31 0.03 0.28
N-27 0-43 0.0023 8 0.37 0.03 0.34
0-43 0-36 0.0027 8 0.40 0.03 0.37
0-36 0-35 0.0096 8 0.76 0.04 0.72
24




4. South 2" Avenue Trunk Sewer
General

The South 2™ Avenue Trunk receives flow from three other trunk sewers, Elm, Fir and Ivy as shown
in Figure V-3. The first trunk to enter is the Elm Street Trunk at manhole R-26. Subsequently, the
Fir Street Trunk enters at manhole O-39, and the Ivy Street Trunk enters at manhole O-33.

The additional flows from these other trunks means that the South 2™ Avenue Trunk carries

significant wastewater flows. These flows are shown in the Cumulative Flows column in Table V-
4a.

The other concern with the S. 2™ Avenue Trunk is the flat terrain of its drainage basin. The average
slope of S. 2™ Avenue from Elm Street to Locust Street is only 0.25%. This is less than the
recommended grades for 8-inch and 10-inch diameter sewers, which are 0.40% and 0.28%,
respectively.

Minimum Grade

In part because of the flat terrain, seventeen (17) out of twenty one (21) sewer sections of the S. 2™
Avenue Trunk are at less than minimum grade as shown on Table V-4a. In fact one section has an
adverse slope.

The relatively flat sewers will mean that the wastewater will be traveling at low velocity and solids
will tend to settle out. Thus, frequent cleaning will be required in these sewer sections, and the
potential for blockages will increase.

The flatter slopes and thus the lower velocities will reduce the capacity of these sewers, as discussed
below.

Sewer Capacities

As shown in Table V-4a, manhole R-26 is where the Elm Street Trunk discharges into the S. 2"
Avenue Trunk. All of the sewers downstream from manhole R-26 do not have enough capacity for
either present or future flows. All of these sewer sections must surcharge to allow the wastewater
to pass through.

A manhole which becomes surcharged because of its downstream sewer will affect its upstream
sewer and manhole. Because of all the sewers downstream from manhole R-26 follow one after the
other, the surcharging in one sewer will increase the amount of surcharging in the upstream sewers.
This cumulative effect will create some very significant surcharging in the S. 2™ Avenue Trunk.

Looking again at Table V-4a, the last two sewer sections on the S. 2™ Avenue Trunk have less than
half the needed capacities for the future flows and are inadequate for the existing flows. These
sections will also create significant surcharging. Add this to the cumulative effect of the adjacent
undersized sewers, and the depth of surcharging could become more than five or six feet deep. This
is an unacceptable amount of surcharging and will impact the services.
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It should be noted that Table V-4a is based on peak flows. During times of average flow, the
surcharging depths in these sewers will be greatly reduced.

There are three factors which can reduce the velocity of wastewater in a sewer pipe: low flow, less
than minimum grade and surcharging. All three of these conditions will exist in the sewers upstream
of manhole R-26 and will greatly increase the amount of solids settling out and into the pipes.
Problems with plugging will be much more frequent in this part of the S. 2™ Avenue Trunk.

Finally, the S. 2™ Avenue Trunk discharges into manhole O-35, which is the first manhole of the
Redwood Interceptor. The capacities of the first two sections of the Redwood Interceptor are, like
the S. 2% Avenue Trunk, significantly less than the expected flows. Thus, the surcharging and
plugging problems found in the S. 2™ Avenue Trunk will also be in the first two sections of the
Redwood Interceptor.

It should be noted that the first three sections of the Redwood Interceptor, as defined in this report
were constructed at less than minimum slopes and originally discharged across highway 99E into
the North 3™ Avenue Trunk. In 1989, the Redwood Interceptor Construction Project was undertaken
that intercepted these flows and diverted them east along 99E into the Redwood System. A complete
evaluation of the Redwood Interceptor is presented later in this section.

Sewer Replacements and Extensions

Resolution of the south 2™ Avenue Trunk deficiencies will require rerouting or reconstruction of the
collection system in this area. Two feasible alternatives were identified.

The first alternative diverts some of the flows away from the S. 2°¢ Avenue Trunk. In particular, we
looked at diverting wastewater flows from the Elm Street Trunk to the Fir Street Trunk, from the Fir
Street Trunk to the Ivy Street Trunk and from the Ivy Street Trunk to the Locust Street Trunk. Each
one of these diversions would allow some of the wastewater to bypass surcharged sections of the S.
2" Avenue Trunk.

The second alternative was the replacement of many of the S. 2" Avenue Trunk sewers with larger
diameter sewers.
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TABLE V-4a
SOUTH 2™ AVENUE TRUNK
WASTEWATER FLOWS AND SEWER CAPACITIES

C \K E WACanby\1229MPrpt Final wpd

Sewer Section Pipe Existing Conditions Future Conditions
Upstream. | Downstram | Sope | Sine | Capaety| o 17| 0G0 | “Riws | Capacite
o o B ] ngd) | (mgd) | mga) | (mga)
Q-3 Q-2 0.0034 | 8 0.45 0.03 0.42 0.03 0.42
Q-2 Q-1 0.0060 | 8 0.60 0.06 0.54 0.06 0.54
Q-1 R-35 0.0066 | 8 0.63 0.10 0.53 0.10 0.53
Shopping Center Pump Sta. - 2 pumps ea. @ 55 gpm 0.08 0.08
R-35 R-34 0.0011 8 0.26 0.09 0.17 0.09 0.17
R-34 R-33 0.0037 [ 8 0.47 0.09 0.38 0.09 0.38
R-33 R-32 0.0048 | 8 0.54 0.10 0.44 0.10 0.44
R-32 R-31 0.0022 [ 8 0.36 0.11 0.26 0.11 0.26
R-31 R-30 0.0027 [ 8 0.40 0.12 0.29 0.12 0.29
R-30 R-29 0.0031 8 0.43 0.13 0.30 0.13 0.30
R-29 R-28 0.0020 [ 8 0.35 0.14 0.20 0.14 0.20
R-28 R-27 0.0025 [ 8 0.39 0.15 0.24 0.15 0.24
R-27 R-26 0.0025 | 8 0.39 0.16 0.23 0.16 0.23
Elm Trunk Sewer enters MH R-26 0.48 0.57
R-26 N-4 0.0051 8 0.55 0.49 0.07 0.58 -0.03
N-4 N-5 -0.0003 | 8 N/A 0.50 -0.00 0.59 -0.00
N-5 N-6 0.0028 | 8 0.41 0.51 -0.10 0.61 -0.19
N-6 0-39 0.0026 | 8 0.40 0.52 -0.12 0.61 -0.22
Fir Trunk Sewer enters MH O-39 0.74 0.98
0-39 0-38 0.0019 | 10 0.61 0.74 -0.13 0.99 -0.37
0-38 0-37 0.0019 | 10 0.61 0.75 -0.13 0.99 -0.37
0-37 0-33 0.0015 | 10 0.55 0.76 -0.22 1.00 -0.46
Ivy Trunk Sewer enters MH O-33 1.06 1.50
0-33 0-34 0.0003 | 10 0.24 1.06 -0.82 1.50 -1.26
0-34 0-35 0.0015 | 10 0.55 1.06 -0.52 1.50 -0.95
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Alternative One - Flow Diversion
. Flm to Fir Street Trunk Diversion

The Elm Street Trunk enters the S. 2" Avenue Trunk upstream of the Fir Street Trunk
connection. However, the Elm Street Trunk sewers are all lower than any of the nearby

sewers on the Fir Street Trunk line. Thus, no connection could be made from the Elm Strect
Trunk to the Fir Street Trunk.

g Fir to Ivy Street Trunk Diversion

The Fir Street Trunk sewers are higher than the Ivy Street Trunk sewers. The Fir Street
Trunk manhole O-40 is two blocks away from the manhole O-32 which is on the Ivy Street
Trunk. Manhole O-40 is approximately 272 feet higher than manhole O-32. Thus, sufficient
grade exists to connect the Fir Street Trunk to the Ivy Street Trunk.

We calculated the impact of connecting manhole O-40 to manhole O-32 and found that both
the Ivy Street Trunk and the S. 2" Avenue Trunk would surcharge. The problem is that the
sewers downstream of where Ivy connects to S. 2™ do not have the capacity for the expected
flows.

To prevent this surcharging, the existing S. 2™ Avenue sewers would need to be replaced
from Manholes O-32 to O-19. Unfortunately, some of these sewers are on Highway 99E.
To avoid very expensive construction on Highway 99E, only the pipe between manholes O-
33 to 0-32 would be replaced. Then, a new sewer would be installed down South 2™
Avenue to Locust Street and then down Locust Street to the Redwood Interceptor at manhole
O-15. This route is shown on Figure V-4 as Alternative One and includes the Proposed
Route Common to Alternatives One and Two.

The remaining capacities of the sewers after implementation of a diversion of Fir to Ivy
Street Trunk have been calculated and are shown in table V-4b. The data on the replacement
sewers are highlighted in bold. The cost estimate for Alternative One equals $140,200.00
as shown in Table V-4b.1.
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TABLE V-4b
ALTERNATIVE 1 - FLOW DIVERSION

SOUTH 2"° TRUNK REPLACEMENT SEWERS
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS

Item Description Size | Length Actual Replacement Oversize
(In) (ft)
Unit Total Unit Cost Total Unit Total
Cost Cost ($/1t) Cost Cost Cost
($/1t) %) &) ($/£t) 6]
New sewer from MH | 12" 700" 74 51,800 - - 74 51,800
0-40 to 0-32
Replace sewer from 12" 400' 100 44,000 62 24,800 48 19,200
MH 0-31 to 0-34
New sewer from MH | 12" 600 74 44,400 - - - 44,400
0-34 to O-15

The advantage of the Fir to Ivy Trunk diversion is that it cuts the expected surcharging in
half. This can be seen by comparing the Remaining Capacities columns in Tables V-4a and
V-4c. Alternative One would also reduce possible plugging problems.

The disadvantage of a Fir to Ivy Trunk diversion is that it does not eliminate the surcharging
in the sewers upstream of Manhole 0-33. Over 2,000 feet of sewers with less than minimum
grade would remain and cause surcharging and related maintenance impacts. As a result, this
option is not recommended.
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TABLE V-4¢
ALTERNATIVE 1 - FLOW DIVERSION
SOUTH 2™ TRUNK REPLACEMENT SEWERS

CAK E WACanby\1229MPrpt Final wpd

Sewer Section Pipe Future Conditions
Upstream Downstream Slope Size | Capacity Cu;?n‘ll;i?:ive Ré:;;i:iit';g
MH. No. MH. No. (ft/ft) (in) | (mgd) (mgd) (mgd) |
Fir Trunk
N-2 N-1 0.0031 8 0.43 0.35 0.09
N-1 0-40 0.0040 0.49 0.36 0.13
0-40 0-32 0.0033 8 0.45 0.37 0.08
Ivy Trunk
0-30 0-31 0.0047 0.53 0.47 0.06
0-31 0-32 0.0040 8 0.49 0.48 0.01
Fir Trunk Sewer enters MH O-32 0.85
032 | 033 | 00050 | 10 | 1.00 0.87 0.13
South 2nd Trunk
R27 |  R26 | 00025 | 8 0.39 0.16 0.23
Elm Trunk Sewer MH R-26 0.57
R-26 N-4 0.0051 8 0.55 0.58 -0.03
N-4 N-5 -0.0003 8 N/A 0.59 -0.00
N-5 N-6 0.0028 8 0.41 0.60 -0.19
N-6 0-39 0.0026 8 0.40 0.61 -0.21
0-39 0-38 0.0019 10 0.61 0.61 -0.00
0-38 0-37 0.0019 10 0.61 0.62 -0.01
0-37 0-33 0.0015 10 0.55 0.63 -0.08
l[vy Trunk Sewer enters MH O-33 1.50
0-33 0-34 0.0044 12 1.52 1.50 0.02
0-34 0-20 0.0045 12 1.54 1.50 0.04
Locust Trunk Sewer enters MH O-20
0-20 0-15 0.0013 | 18 | 243 0.02 2.41
Redwood Interceptor
South 99E Trunk Sewer enters mh O-35 0.04
0-35 0-19 0.0035 12 1.35 0.04 1.31
O-19 O-18 0.0039 12 1.43 0.04 1.39
0-18 0-17 0.0267 18 11.03 0.04 10.98
0-17 O-15 0.0031 18 3.76 0.04 3.71
South 2nd Trunk Sewer enters mh O-15
0-15 0-14 00020 | 18 | 3.02 0.05 2.97
31



. Ivy to Locust Street Trunk Diversion

Diverting some of the Ivy Street Trunk flow into the Locust Street Trunk sewers could be
helpful. Three different connection points to make this diversion were studied.

The first connection point is from Ivy Street Trunk manhole S-2 to Locust Street Trunk
manhole O-26. Unfortunately, the elevation of manhole S-2 is approximately two feet lower
than manhole O-26. Thus, this connection point will not work.

Secondly, Ivy Street Trunk manhole S-16 is near one of the new Township Village’s
manholes which are connected to the Locust Trunk. However, not enough fall exists
between the two manholes to allow a connection.

The third potential connection point is between Ivy manhole S-14 and Locust manhole S-9
via sewers located in SE 7th Avenue. A test calculation of the hydraulics was made
assuming that the connection was possible. Unfortunately, the Locust Street Trunk has two
sections of sewer which are well below minimum grade and can barely handle the existing
flows. Additional flows from the Ivy Street Trunk to the Locust Street Trunk would cause
these two ‘flat’ sewers to surcharge significantly. These two sections start at manholes O-23
and O-22 as shown in Tables B-1 and B-2.

The diversion at this connection point is not considered feasible for several reasons. First,
the diversion would create new points of surcharging in the Locust Street Trunk. Second,
it would only remove wastewater from four sections of problem sewers in the S. 2" Avenue
Trunk and Redwood Interceptor. Thus, the surcharging in S. 2™ Avenue Trunk would not
be significantly reduced. Third, sufficient grade to make the connection is questionable.

Therefore, a diversion of Ivy Street Trunk into the Locust Street Trunk is not a feasible
alternative.

Alternative Two - Sewer Replacement

Diversion of sewage flows around parts of the S. 2" Avenue Trunk does not correct the numerous
problems with that trunk. However, almost all of the problems can be corrected by reinstalling the
sewers in question at steeper slopes. Sufficient elevation difference exists to do this.

Replacing many of existing sewers in the S. 2™ Avenue Trunk has been studied in detail. This
alternative is shown on Figure V-4, and the data on the replacement sewers is listed in Table V-4e
(bold print). The basic proposal is to replace the sewers from manhole O-39 on the S. 2™ Avenue
Trunk to the manhole O-15 on the Redwood Interceptor. Like Alternative One, new sewers will be
constructed in Locust Street and in South 2™ Avenue from Locust to Knott to avoid construction in
Highway 99E.

Alternative Two also can include replacement of sewers upstream of manhole O-39 to manhole R-
26, where the Elm Street Trunk connects. This extension of Alternative Two would replace the
sewer sections with adverse slope.
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As can be seen in Table V-4e, the proposed sewer replacements can all be installed at minimum
grade and will eliminate any surcharging. Thus, the advantage of Alternative Two is that it totally
eliminates the trouble spots in the South 2™ Avenue Trunk.

The disadvantage of Alternative Two is the higher cost, as shown in Table V-4d. The cost of
Alternative Two without replacing the sewers upstream of manhole O-39 is estimated to be
$161,360. This is $13,610 more than the cost of Alternative One.

The estimated cost of replacing the sewers upstream of manhole O-39 to manhole R-26 is $123,040.
Thus, the total cost to replace the sewers from R-26 to O-15 is estimated to be $284,400 and is
shown in Table V-4d. Alternative Two with its extension would eliminate all of the problems in this
part of the South 2™ Avenue Trunk and is the recommended solution.

TABLE V-4d
ALTERNATIVE 2 - SEWER REPLACEMENT
SOUTH 2" AVENUE
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS
Size | Length Actual Replacement Oversize
Item Description (In) (ft)

Unit Total Unit Total | Unit Total

Cost Cost Cost Cost Cost Cost

($/1t) (%) ($/1t) (3) ($/ft) ()
Replace sewer from 10 1,538 80 | 123,04 70 | 107,66 10 15,380
MH R-26 to O-39. 0 0
Replace sewer from 12 846 110 80 30 25,380
MH 0-39 to O-33. 93,060 67,680
Replace sewer from 15 549 100 80 20 10,980
MH 0-33 to 0O-20. 54,900 43,920
Replace sewer from 18 134 100 80 20 2,680
MH 0-20 to O-15. 13,400 10,720
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TABLE V-4e
ALTERNATIVE 2 - SEWER REPLACEMENT
SOUTH 2" AVENUE TRUNK REPLACEMENT SEWERS

Sewer Section Pipe Future Conditions
Upstream Downstream | Slope | Size | Capacity Cuﬁgi:::ive Ré;:::ii:;g
MH. No. MH. No. (ft/ft) | (in) | (mgd) (mgd) mgd)
South 2™ Trunk o
Shopping Center Pump Station - 2 pumps ea. @ 55 gpm 0.08
R-35 R-34 0.0011 8 0.26 0.09 0.17
R-34 R-33 0.0037 8 0.47 0.09 0.38
R-33 R-32 0.0048 8 0.54 0.10 0.44
R-32 R-31 0.0022 8 0.36 0.11 0.26
R-31 R-30 0.0027 8 0.40 0.12 0.29
R-30 R-29 0.0031 8 0.43 0.13 0.30
R-29 R-28 0.0020 8 0.35 0.14 0.20
R-28 R-27 0.0025 8 0.39 0.15 0.24
R-27 R-26 0.0025 8 0.39 0.16 0.23
Elm Trunk Sewer enters MH R-26 0.57
R-26 N-4 0.0028 | 10 0.74 0.58 0.16
N-4 N-5 0.0028 | 10 0.74 0.59 0.15
N-5 N-6 0.0028 | 10 0.74 0.60 0.14
N-6 0-39 0.0028 | 10 0.74 0.61 0.13
Fir Trunk Sewer enters MH O-39 0.98
0-39 0-38 0.0022 | 12 1.07 0.99 0.09
0-38 0-37 0.0022 | 12 1.07 0.99 0.09
0-37 0-33 0.0022 | 12 1.07 1.00 0.07
Ivy Trunk Sewer enters MH O-33 1.50
0-33 0-34 0.0015 | 15 1.61 1.50 0.11
0-34 0-20 0.0015 | 15 1.61 1.50 0.11
Locust Trunk Sewer enters MH O-20 1.94
0-20 0-15 [ 00013 | 18 | 243 1.96 0.48
Redwood Interceptor
99E Trunk Sewer enters MH O-35 0.04
0-35 0O-19 0.0035 12 1.35 0.04 1.31
0O-19 O-18 0.0039 12 1.43 0.04 1.39
O-18 0O-17 0.0267 18 11.03 0.04 10.98
O-17 O-15 0.0031 18 3.76 0.04 3.71
South 2nd Trunk Sewer enters MH O-15 2.00
0-15 L O-14 | 0.0020 | 18 J 302 | 201 1.01
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i Sewers Upstream of Manhole R-26

There are many sewer sections upstream of manhole R-26 which are below minimum grade.
These sewers should not be a serious problem but will require more frequent cleaning than
sewers at minimum grade. The flushing action of the Shopping Center Pumping Station will
help keep these sewers clean. This will be especially true if the downstream sewers are
replaced with sewers which have adequate capacity and minimum grades, as recommended
in Alternative Two.

When solids do settle out in these upstream sewers, the loss of sewer capacity should not be
a serious problem due to the low flows in these sections. Even though the South 2™ Trunk
sewers upstream of manhole R-26 may need to have more frequent cleaning than other parts
of the sewer system, our conclusion is that replacement of these sewers is not warranted at
this time.

However, it should be noted that Alternative Two would allow sufficient grade to replace
many of the sewers upstream of manhole R-26 with steeper grades, Alternative One would
not.

. Extension of South 2™ Avenue Trunk Sewer
The most upstream end of the South 2™ Trunk sewer ends at the Molalla River bank, and the

Urban Growth Boundary runs along the Molalla River. Thus, no major expansion of the
South 2™ Trunk is anticipated with this study.
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5. Locust Street Trunk

Figure V-5 shows the Locust Street Trunk sewer system. Four sewer sections of the Locust Trunk
as shown in Table V-5a are significantly less than minimum grade. No regular surcharging is
expected to occur because of low wastewater flows, however more frequent flushing of structural
solids may be required.

Sewer Replacements and Extensions

Of the four flat sewer sections, three cannot be relaid at steeper slopes. Branch sewers connected
to the three sections prevent changing the slope of the trunk sewer. However, one section starting
at manhole S-6 could be relaid. The existing slope of this section is 0.30%. We do not expect any
serious problems from such a grade on only one section of sewer. We, therefore, do not recommend
replacement of this section.

All of the Locust Street Trunk drainage basin has sewers. Thus, no extension of this trunk will
occur.

TABLE V-5a
LOCUST STREET TRUNK
EXISTING CONDITIONS
Sewer Section Pipe Existing Conditions
Upstream Downstream Slope Size |Capacity Cu;:‘;tf:ive RCe;npz;i:iir;g

MH. No. MH. No. (ft/ft) (in) (mgd) (mgd) (med
S-9 S-8 0.0037 8 0.47 0.09 0.39
S-8 S-7 0.0031 8 0.43 0.10 0.33
S-7 S-6 0.0045 8 0.52 0.15 0.37
S-6 S-5 0.0030 8 0.43 0.15 0.27
S-5 0-26 0.0057 8 0.59 0.15 0.43
0-26 0-25 0.0041 8 0.50 0.17 0.32
0-25 0-24 0.1071 8 2.54 0.17 2.37
0-24 0-23 0.0054 8 0.57 0.19 0.38
0-23 0-22 0.0030 8 0.43 0.38 0.05
0-22 0-21 0.0032 8 0.44 0.40 0.04
0-21 0-20 0.0050 8 0.55 0.42 0.13
0-20 0O-16 0.0081 8 0.70 0.44 0.26
0O-16 O-18 0.0066 8 0.63 0.44 0.19
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6. South Pine Street Trunk
General

The South Pine Street Trunk is a new sewer. All of the collection sewers were installed above
minimum grade and have sufficient capacity for future flows as shown in Table V-6a.

Sewer Replacement and Extensions

The Tofte Farms development extended the South Pine Street Trunk in 1996. The extension
extended nearly to the southern limit of the drainage basin. As show in Figure V-6, approximately
800 feet of 8-inch sewer is needed to fully extend this trunk to the south.

Several acres east of Tofte Farms can flow into the South Pine Street Trunk. Extension of the new
branch sewers should be adequate to accomplish this. However, the most southeast corner of the

drainage basin may be too low for access by gravity sewer.

There are several ways to correct this potential problem:

. The low areas can be filled and homes placed on higher ground.
. Use the low areas for drainage control and/or treatment.
. Use small individual pumps for homes in low areas.

Before any of these solutions are attempted, the first step would be to conduct topographic land
surveys to assess whether adequate grade exists.

Cost Estimates

The estimated engineering and construction costs for these 8-inch diameter sewer extensions total
$40,000, as shown in Table V-6b.
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TABLE V-6a
SOUTH PINE STREET TRUNK
WASTEWATER FLOWS AND SEWER CAPACITIES

C K E W\Canby\1229MPrpt Final wpd

Sewer Section Pipe Existing Conditions Future Conditions
Upstream |Downstream | Slope Size | Capacity CuEzL?;ive RCe:;:;i:iitl;g Cu;}giﬁ:ive Ré:;)?:ii:;g
MH. No. MH. No. (ft/ft) (in) (mgd) (mgd) (mgd) | (mgd mgd:

Ww-7 W-6 0.0040 8 0.49 0.01 0.49 0.09 0.41
W-6 W-5 0.0040 8 0.49 0.01 0.48 0.09 0.40
W-5 w-4 0.0040 8 0.49 0.03 0.46 0.11 0.38
Ww-4 W-3 0.0040 8 0.49 0.05 0.44 0.13 0.36
W-3 W-2 0.0040 8 0.49 0.07 0.42 0.15 0.34
Ww-2 W-1 0.0040 8 0.49 0.08 0.41 0.16 0.33
W-1 T-12 0.0020 12 1.02 0.09 0.93 0.17 0.85
T-12 T-11 0.0023 12 1.10 0.13 0.97 0.21 0.89
T-11 T-10 0.0024 12 1.12 0.15 0.98 0.23 0.90
T-10 T-9 0.0040 12 1.45 0.16 1.29 0.24 1.21
T-9 T-8 0.0038 8 0.48 0.17 0.30 0.25 0.22
T-8 T-7 0.0050 8 0.55 0.19 0.36 0.27 0.28
T-7 T-6 0.0055 8 0.58 0.20 0.37 0.28 0.29
T-6 T-5 0.0043 8 0.51 0.21 0.30 0.29 0.22
T-5 T-2 0.0065 8 0.63 0.22 0.41 0.30 0.33
T-2 T-1 0.0034 8 0.45 0.24 0.22 0.31 0.14
T-1 P-16 0.0034 8 0.45 0.24 0.22 0.31 0.14
P-16 P-15 0.0066 12 1.86 0.25 1.61 0.33 1.53
P-15 P-14 0.0067 12 1.87 0.27 1.60 0.35 1.52
P-14 P-13 0.0047 12 1.57 0.29 1.28 0.37 1.20
P-13 P-12 0.0043 12 1.50 0.29 1.21 0.37 1.13
P-12 P-11 0.0269 12 3.75 0.29 3.46 0.37 3.38
P-11 0-7 0.0103 12 2.32 0.39 1.94 0.47 1.86
40



SOUTH PINE STREET TRUNK
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS

TABLE V-6b

C:A\K E WACanby\1229MPrpt Final wpd

Size | Length Actual Replacement Oversize
Item Description (In) (ft)
Unit Total Unit Total Unit Total
Cost Cost Cost Cost Cost Cost
(3/1t) 3 ($/1t) (&) ($/1t) (&)
New sewer from MH T-1 8 800 50 40,000 - - 0 0
41
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7. South 4" Avenue Trunk
General

The South 4™ Avenue Trunk is a very new sewer and is shown in Figure V-7. In fact, it was being
designed and constructed as this report was being developed. All of the new sewers are 12-inch in
diameter as shown in Table V-7a and are at or above minimum grade. No surcharging due to future
flows is expected.

Sewer Replacements and Extensions

As shown in Figure V-7, several hundred feet of 8-inch and 10-inch pipe will be necessary to extend
service into this basin. Looking more closely at Table V-7a shows that the expected flows from this
drainage area are significantly less than the capacity of the proposed sewers.

Most all of the South 4™ Avenue Trunk drainage basin is or will be zoned manufacturing. Predicting
sewage flows for manufacturing areas is more difficult than for residential or commercial areas.
Manufacturing facilities discharge a very wide range of flows. Sewer designs with a reserve
capacity of 50% or more are common with main line sewers installed to serve future manufacturing
areas.

A second reason for the additional sewer capacity is the potential to serve areas outside the current
UGB by gravity sewer. Southeast of the current UGB has the greatest potential for accommodating
future growth. This sewer capacity, if not committed to manufacturing loads will provide service
to a larger area.

Cost Estimates
The estimated engineering and construction costs for the 8-inch and 10-inch diameter sewer

extensions total $363,000, and are shown in Table V-7b. Oversize component of this extension is
$19,500.
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TABLE V-7a

SOUTH 4" AVENUE TRUNK
WASTEWATER FLOWS AND SEWER CAPACITIES
Sewer Section Pipe Existing Conditions Future Conditions
Downstrea ] ... | Cumulative |Remaining | Cumulative | Remaining
Slope Size [Capacities - .
Upstream m ft/ft . d Flows Capacities Flows Capacity
MuNg | 0 ] G | (ned) | ) (med) | (mod) | (mod |
Extend sewer from Manhole P-22 0.32
P-22 P-21 0.0022 12 1.07 0.04 1.03 0.36 0.71
P-21 P-20 0.0022 12 1.07 0.04 1.03 0.36 0.71
P-20 P-19 0.0022 12 1.07 0.04 1.03 0.36 0.71
P-19 P-18 0.0024 12 1.12 0.08 1.04 0.40 0.72
P-1R P-6 00110 12 2.40 008 232 040 200
TABLE V-7b
SOUTH 4™ AVENUE TRUNK
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS
Size | Length Actual Replacement Oversize
Item Description (In) (ft)
Unit Total Unit Total Unit Total
Cost Cost Cost Cost Cost Cost
($/1t) (&) ($/ft) (&) (8$/ft) (6))

New sewer east from 10 1,500 62 93,000 - - 13 19,500

manhole P-22.

New sewers as shown 8 5,400 50 270,000 - - 0 0

on Figure V-7.

44
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8. Mulino Road Pump Station
General

This drainage basin does not have any existing sanitary sewers and is located in the southeast corner
of Canby’s UGB. The topography of the basin drains towards the intersection of Mulino Road and
SE 13" Avenue. A drainage ditch which is a tributary of the Molalla River passes under the
intersection. A pump station near this corner will be necessary to transport the areas wastewater into
the South Redwood Trunk sewer. The proposed name for this station is the Mulino Road Pump
Station.

Sewer Replacements and Extensions

As shown in Figure V-8, the Mulino Road Pump Station could be located northwest of the roadway
intersection. This location is just outside of the UGB but is necessary because of the two roadways,
the drainage ditch and the Oregon Pacific Railroad, all of which cross at this corner. The exact
location must be determined after an accurate field survey has been completed during the design of
the station. A location further southwest, which would be closer to the Molalla River, could be
beneficial to serve land south of S.E. 13th Avenue and north of the drainage ditch. This area is
currently outside of the UGB and is outside of the service area under this study.

A 6-inch diameter force main would be ultimately needed for the proposed pump station, which
mandates a minimum capacity of 265 gpm. This is shown in Figure V-8.

Also shown in Figure V-8 are two 8-inch gravity sewers which would drain into the pump station.
The full extent of these trunk sewers must be determined by topographic field surveys.

Similar to the discussion about the pump station location, the possibility of serving land outside the
UGB could influence the size and location of the proposed trunk sewers. This is especially true of
the sewer which would drain the area north of the station. There may be a significant area which
could drain to the station which is currently outside of the UGB. The size and slope of the proposed
northern trunk sewer could be influenced by this other land incorporated into the UGB at a future
date.

Cost Estimates
The estimated engineering and construction costs for these 8-inch diameter sewer extensions total

$290,000as shown in Table V-8a. The cost estimate for the proposed pump station and force main
equals $221,600.
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TABLE V-8
MULINO ROAD PUMP STATION
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS

Size | Length Actual Replacement Oversize

Item (In) (ft)
Description Unit Total Unit Total Unit Total
Cost Cost Cost Cost Cost Cost
($/1t) (6] ($/1t) (6] ($/1t) (3

New sewer north 8 3,000 50 150,000 - - 0 0
from Mulino P.S.

New sewer west 8 2,800 50 140,000 - - 0 0
from Mulino P.S.

Mulino Road 160,000 - - 160,000
Pump Station

Mulino Road P.S. 6 2,200 28 61,600 - - 28 61,600
Force Main
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9, South Redwood Street Trunk
General

South Redwood Street Trunk sewer shown in Figure V-9 was constructed in 1990 and, like the South
Pine Trunk, is a relatively new sewer. All of its reaches are at minimum grade or steeper and are
either 12 or 15 inches in diameter as shown in Table V-9a.

This trunk receives the sewage from the South 4" Avenue Trunk and from the South Pine Street
Trunk and discharges into the Redwood Interceptor. In the future it will carry the sewage from the
proposed Mulino Road Pump Station.

Sewer Capacities

Table V-9a shows that the South Redwood Street Trunk sewer will have the capacity to handle all
expected flows from its drainage basin within the UGB. There are two (2) sections which will just
handle the expected future peak flows. These sewer sections start with the manholes, P-4 and P-2.
Investigation into our records on these two (2) sections shows that they were installed at slightly
flatter slopes than was shown on the contract drawings. Even so, no problems are expected from the
South Redwood Trunk sewer.

Sewer Extensions

Figure V-9 at the end of this section shows that several sewers need to be constructed to serve the
undeveloped portions of the South Redwood Street Trunk Drainage Basin. These proposed sewers
may be able to be extended further depending upon actual clevations. As always, an accurate
topographic survey needs to be completed to determine the limits of the gravity sewers. Greater
extension of these gravity sewers will reduce the amount of sewage which will need to be pumped
by the proposed Mulino Road Pump Station.

Cost Estimates

The estimated engineering and construction costs for these sewer extensions total $251,800, as
shown in Table V-9b.
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TABLE V-9a
SOUTH REDWOOD STREET TRUNK
WASTEWATER FLOWS AND SEWER CAPACITIES

C:\K E WACanby\1229MPrpt Final wpd

Sewer Section Pipe Existing Conditions Future Conditions
Uparcam Dowmsram | Sope | S| Cometis || Caputy | Tiows | Copaci
o o gd) (mgd) (mgd) (mgd) (mgd)
Future Mulino Pump Sta. pumps to new sewer from MH T-14 041
Extend sewer east from MH T-14 0.44
T-14 T-15 0.0028 12 1.21 0.02 1.19 0.45 0.76
T-15 T-16 0.0058 12 1.74 0.04 1.71 0.47 1.27
Extend sewer east from MH T-16 0.51
T-16 T-17 0.0075 12 1.98 0.04 1.94 0.52 1.47
T-17 T-18 0.0131 12 2.62 0.06 2.56 0.53 2.09
T-18 T-19 0.0083 12 2.09 0.08 2.01 0.55 1.54
Extend sewer east from MH T-19 0.59
T-19 T-20 0.0029 12 1.23 0.08 1.15 0.59 0.65
T-20 T-21 0.0031 12 1.27 0.10 1.18 0.60 0.67
T-21 T-22 0.0028 12 1.21 0.10 1.11 0.61 0.60
T-22 T-23 0.0038 12 1.41 0.11 1.30 0.62 0.79
T-23 T-24 0.0035 12 1.35 0.12 1.23 0.63 0.73
T-24 T-25 0.0035 12 1.35 0.13 1.23 0.64 0.72
T-25 T-26 0.0035 12 1.35 0.14 1.22 0.64 0.71
Extend sewer east from MH T-26 0.76
T-26 P9 0.0191 12 3.16 0.16 3.00 0.79 2.37
P-9 P-8 0.0141 12 2.72 0.19 2.53 0.82 1.90
P-8 P-7 0.0100 12 2.29 0.21 2.08 0.83 1.46
P-7 P-6 0.0091 12 2.18 0.21 1.98 0.83 135
South 4™ Trunk Sewer enters MH P-6 1.23
P-6 P-5 0.0122 12 2.53 0.30 2.23 1.25 1.28
P-5 P-4 0.0103 12 2.32 0.31 2.01 1.26 1.06
P-4 P-3 0.0033 12 1.31 0.34 0.97 1.29 0.02
P-3 p-2 0.0077 12 2.01 0.34 1.67 1.29 0.72
p-2 0-7 0.0033 12 1.31 0.35 0.96 1.30 0.01
South Pine Trunk Sewer enters MH O-7 1.77
0-7 0-6 0.0023 15 1.99 0.75 1.24 1.78 0.21
0-6 0O-5 0.0029 15 2.23 0.75 1.48 1.78 0.45
0-5 0-4 0.0031 15 231 0.76 1.55 1.79 0.52
0-4 0-3 0.0028 15 2.20 0.77 1.42 1.80 0.39
0-3 02 | 0.0035 15 246 0.77 1.68 1.80 0.65
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ESTIMATED ENGINEERING AND CONSTRUCTION COSTS

TABLE V-9b
SOUTH REDWOOD STREET TRUNK

Size | Length Actual Replacement Oversize
Item Description (In) (ft)

Unit Total Unit Total Unit Total

Cost Cost Cost Cost Cost Cost

($/ft) ($) ($/1t) %) ($/1t) 16))
New sewer east from manhole 12 200 74 14,800 - 25 5,000
T-14. 10 1,000 62 62,000 13 13,000
New sewer east from manhole 8 1,200 50 60,000 - 0 0
T-16.
New sewer cast from manhole 8 2,300 50 | 115,000 - 0 0
T-16.
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ESTIMATED ENGINEERING AND CONSTRUCTION COSTS

TABLE V-6b
SOUTH PINE STREET TRUNK

C:\K E WA\Canby\1229MPrpt Final wpd

Size | Length Actual Replacement Oversize
Item Description (In) (ft)
Unit Total Unit Total Unit Total
Cost Cost Cost Cost Cost Cost
(3/1t) (%) ($/1t) (%) ($/1t) (%)
New sewer from MH T-1 8 800 50 40,000 - - 0 0
41
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e South 4™ Avenue Trunk
General

The South 4™ Avenue Trunk is a very new sewer and is shown in Figure V-7. In fact, it was being
designed and constructed as this report was being developed. All of the new sewers are 12-inch in
diameter as shown in Table V-7a and are at or above minimum grade. No surcharging due to future
flows is expected.

Sewer Replacements and Extensions

As shown in Figure V-7, several hundred feet of 8-inch and 10-inch pipe will be necessary to extend
service into this basin. Looking more closely at Table V-7a shows that the expected flows from this
drainage area are significantly less than the capacity of the proposed sewers.

Most all of the South 4™ Avenue Trunk drainage basin is or will be zoned manufacturing. Predicting
sewage flows for manufacturing areas is more difficult than for residential or commercial areas.
Manufacturing facilities discharge a very wide range of flows. Sewer designs with a reserve
capacity of 50% or more are common with main line sewers installed to serve future manufacturing
areas.

A second reason for the additional sewer capacity is the potential to serve areas outside the current
UGB by gravity sewer. Southeast of the current UGB has the greatest potential for accommodating
future growth. This sewer capacity, if not committed to manufacturing loads will provide service
to a larger area.

Cost Estimates

The estimated engineering and construction costs for the 8-inch and 10-inch diameter sewer
extensions total $363,000, and are shown in Table V-7b. Oversize component of this extension is
$19,500.
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TABLE V-7a

SOUTH 4" AVENUE TRUNK
WASTEWATER FLOWS AND SEWER CAPACITIES
Sewer Section Pipe Existing Conditions Future Conditions
Downstrea . ... | Cumulative |[Remaining | Cumulative | Remaining
Slope Size [Capacities| - .
Upstream m (ft/ft . d Flows Capacities Flows Capacity
MH No ) [ (m) | (megd) (mgd) (mgd) (mgd) (mgd)
Extend sewer from Manhole P-22 0.32
P-22 P-21 0.0022 12 1.07 0.04 1.03 0.36 0.71
P-21 P-20 0.0022 12 1.07 0.04 1.03 0.36 0.71
P-20 P-19 0.0022 12 1.07 0.04 1.03 0.36 0.71
P-19 P-18 0.0024 12 1.12 0.08 1.04 0.40 0.72
P-1R P-6 0.0110 12 240 0.08 2.32 040 2.00
TABLE V-7b
SOUTH 4™ AVENUE TRUNK
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS
Size | Length Actual Replacement Oversize
Item Description (In) (ft)
Unit Total Unit Total Unit Total
Cost Cost Cost Cost Cost Cost
($/1t) (&) ($/ft) $) ($/1t) %)
New sewer east from 10 1,500 62 93,000 - - 13 19,500
manhole P-22.
New sewers as shown 8 5,400 50 270,000 - - 0 0
on Figure V-7.
44
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8. Mulino Road Pump Station
General

This drainage basin does not have any existing sanitary sewers and is located in the southeast corner
of Canby’s UGB. The topography of the basin drains towards the intersection of Mulino Road and
SE 13" Avenue. A drainage ditch which is a tributary of the Molalla River passes under the
intersection. A pump station near this corner will be necessary to transport the areas wastewater into
the South Redwood Trunk sewer. The proposed name for this station is the Mulino Road Pump
Station.

Sewer Replacements and Extensions

As shown in Figure V-8, the Mulino Road Pump Station could be located northwest of the roadway
intersection. This location is just outside of the UGB but is necessary because of the two roadways,
the drainage ditch and the Oregon Pacific Railroad, all of which cross at this corner. The exact
location must be determined after an accurate field survey has been completed during the design of
the station. A location further southwest, which would be closer to the Molalla River, could be
beneficial to serve land south of S.E. 13th Avenue and north of the drainage ditch. This area is
currently outside of the UGB and is outside of the service area under this study.

A 6-inch diameter force main would be ultimately needed for the proposed pump station, which
mandates a minimum capacity of 265 gpm. This is shown in Figure V-8.

Also shown in Figure V-8 are two 8-inch gravity sewers which would drain into the pump station.
The full extent of these trunk sewers must be determined by topographic field surveys.

Similar to the discussion about the pump station location, the possibility of serving land outside the
UGB could influence the size and location of the proposed trunk sewers. This is especially true of
the sewer which would drain the area north of the station. There may be a significant area which
could drain to the station which is currently outside of the UGB. The size and slope of the proposed
northern trunk sewer could be influenced by this other land incorporated into the UGB at a future
date.

Cost Estimates
The estimated engineering and construction costs for these 8-inch diameter sewer extensions total

$290,000as shown in Table V-8a. The cost estimate for the proposed pump station and force main
equals $221,600.
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TABLE V-8
MULINO ROAD PUMP STATION
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS

Size | Length Actual Replacement Oversize

Item (In) (ft)
Description Unit Total Unit Total Unit Total
Cost Cost Cost Cost Cost Cost

($/ft) (&3] (/1) (&3] ($/1t) %

New sewer north 8 3,000 50 150,000 - - 0 0
from Mulino P.S.

New sewer west 8 2,800 50 140,000 - - 0 0
from Mulino P.S.

Mulino Road 160,000 - - 160,000
Pump Station

Mulino Road P.S. 6 2,200 28 61,600 - - 28 61,600
Force Main
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9. South Redwood Street Trunk
General

South Redwood Street Trunk sewer shown in Figure V-9 was constructed in 1990 and, like the South
Pine Trunk, is a relatively new sewer. All of its reaches are at minimum grade or steeper and are
either 12 or 15 inches in diameter as shown in Table V-9a.

This trunk receives the sewage from the South 4™ Avenue Trunk and from the South Pine Street
Trunk and discharges into the Redwood Interceptor. In the future it will carry the sewage from the
proposed Mulino Road Pump Station.

Sewer Capacities

Table V-9a shows that the South Redwood Street Trunk sewer will have the capacity to handle all
expected flows from its drainage basin within the UGB. There are two (2) sections which will just
handle the expected future peak flows. These sewer sections start with the manholes, P-4 and P-2.
Investigation into our records on these two (2) sections shows that they were installed at slightly
flatter slopes than was shown on the contract drawings. Even so, no problems are expected from the
South Redwood Trunk sewer.

Sewer Extensions

Figure V-9 at the end of this section shows that several sewers need to be constructed to serve the
undeveloped portions of the South Redwood Street Trunk Drainage Basin. These proposed sewers
may be able to be extended further depending upon actual elevations. As always, an accurate
topographic survey needs to be completed to determine the limits of the gravity sewers. Greater
extension of these gravity sewers will reduce the amount of sewage which will need to be pumped
by the proposed Mulino Road Pump Station.

Cost Estimates

The estimated engineering and construction costs for these sewer extensions total $251,800, as
shown in Table V-9b.
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TABLE V-9a
SOUTH REDWOOD STREET TRUNK
WASTEWATER FLOWS AND SEWER CAPACITIES

C \K E W\Canby\1229MPrpt Final wpd

Sewer Section Pipe Existing Conditions Future Conditions
Cpream Dovsram| Sope | e | Copactes || Capay | Tiows | Capcity
- No. - No. gd) (mgd) | (mgd) | (mgd) | (med) |
Future Mulino Pump Sta. pumps to new sewer from MH T-14 0.41
Extend sewer east from MH T-14 0.44
T-14 T-15 0.0028 12 1.21 0.02 1.19 0.45 0.76
T-15 T-16 0.0058 12 1.74 0.04 1.71 0.47 1.27
Extend sewer east from MH T-16 0.51
T-16 T-17 0.0075 12 1.98 0.04 1.94 0.52 1.47
T-17 T-18 0.0131 12 2.62 0.06 2.56 0.53 2.09
T-18 T-19 0.0083 12 2.09 0.08 2.01 0.55 1.54
Extend sewer east from MH T-19 0.59
T-19 T-20 0.0029 12 1.23 0.08 1.15 0.59 0.65
T-20 T-21 0.0031 12 1.27 0.10 1.18 0.60 0.67
T-21 T-22 0.0028 12 1.21 0.10 1.11 0.61 0.60
T-22 T-23 0.0038 12 1.41 0.11 1.30 0.62 0.79
T-23 T-24 0.0035 12 1.35 0.12 1.23 0.63 0.73
T-24 T-25 0.0035 12 1.35 0.13 1.23 0.64 0.72
T-25 T-26 0.0035 12 1.35 0.14 1.22 0.64 0.71
Extend sewer east from MH T-26 0.76
T-26 P-9 0.0191 12 3.16 0.16 3.00 0.79 2.37
P-9 P-8 0.0141 12 2.72 0.19 2.53 0.82 1.90
P-8 P-7 0.0100 12 2.29 0.21 2.08 0.83 1.46
P-7 P-6 0.0091 12 2.18 0.21 1.98 0.83 135
South 4" Trunk Sewer enters MH P-6 1.23
P-6 P-5 0.0122 12 2.53 0.30 2.23 1.25 1.28
P-5 p-4 0.0103 12 2.32 0.31 2.01 1.26 1.06
P-4 P-3 0.0033 12 1.31 0.34 0.97 1.29 0.02
P-3 P-2 0.0077 12 2.01 0.34 1.67 1.29 0.72
pP-2 0-7 0.0033 12 1.31 0.35 0.96 1.30 0.01
South Pine Trunk Sewer enters MH O-7 1.77
0-7 0-6 0.0023 15 1.99 0.75 1.24 1.78 0.21
0-6 0-5 0.0029 15 2.23 0.75 1.48 1.78 0.45
0-5 0-4 0.0031 15 2.31 0.76 1.55 1.79 0.52
0-4 0-3 0.0028 15 2.20 0.77 1.42 1.80 0.39
0-3 0-2 0.0035 iS5 2.46 0.77 1.68 1.80 0.65
50



ESTIMATED ENGINEERING AND CONSTRUCTION COSTS

TABLE V-9b
SOUTH REDWOOD STREET TRUNK

Size | Length Actual Replacement Oversize
Item Description (In) (ft)

Unit Total Unit Total Unit Total

Cost Cost Cost Cost Cost Cost

($/1t) ($) ($/ft) ($) ($/1t) (3)
New sewer east from manhole 12 200 74 14,800 - 25 5,000
T-14. 10 1,000 62 62,000 13 13,000
New sewer east from manhole 8 1,200 50 60,000 - 0 0
T-16.
New sewer east from manhole 8 2,300 50 | 115,000 - 0 0
T-16.
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10. Redwood Pump Station

General

There are no existing sanitary sewers in this drainage basin. A ditch within the basin crosses S.E.
1% Avenue a few hundred feet east of Highway 99E. The depression created by this drainage way
will need a pumping station to transport the wastewater from the drainage area to the Redwood
Interceptor. The proposed name for the station is the Redwood Pump Station.

Sewer Extensions

Figure V-10 shows the proposed station to be located on the east side of the drainage ditch. Because
the station will have to serve both sides of the ditch, it could be located on either side. However,

most of the flow will come from the east.

A 10-inch sewer will need to be extended from the station to the east. This sewer will have several
8-inch branch/trunk sewers as shown.

To serve the entire drainage basin, the force main from the Redwood Pumping Station will need to
be 6 inches in diameter to accommodate an ultimate capacity of 400 gpm.

Cost Estimates

The cost estimates for the sewer extensions, pump station and force main are shown in Table
V-10 and total $627,600.

TABLE V-10
REDWOOD PUMP STATION
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS
Size | Length Actual Replacement Oversize
Item Description (In) (fH)

Unit Total Unit Total Unit Total

Cost Cost Cost Cost Cost Cost

($/1t) (%) ($/1t) (%) ($/1t) (%)
New sewer east from 10 1,500 62 93,000 - - 13 19,500
Redwood P.S.
New sewers as shown on 8 6,100 50 | 305,000 - - 0 0
Figure V-10.
New sewer west form 8 1,000 50 50,000 - - 0 0
Redwood P.S.
Redwood Pump Station 160,000 160,000
Redwood P.S. Force Main 6 700 28 19,600 - - 28 19,600
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11. Redwood Street Interceptor
Existing Sewers

The Redwood Interceptor has 12-, 15-, 18- and 21-inch diameter sewers as shown in Table V-11a
and Figure V-11 at the end of this section. The 15-inch and larger pipes are relatively new having
been constructed in 1988.

Minimum Grade

Only section O-2 is at less than minimum grade. Even so, the volume of wastewater which flows
through it will be enough to minimize any settlement of solids. Special maintenance should not be
needed.

Sewer Capacities

The 12-inch diameter sewers are older and will have surcharging problems due to future flows as
shown in Table V-11a. These problems and their possible solutions are addressed under the South
2" Avenue Trunk previously discussed.

The 18-inch diameter pipe has three sections which may surcharge at design peak flows. These
sections start with the manholes O-2, L-23 and L-7. The O-2 section is a very short section (29 feet)
of sewer which is at less than minimum grade. The L-23 and L-7 sections were installed in a casing
pipe which was bored and jacked under the Molalla Forest Railroad.

The sewer section O-2 should not cause any problems. We estimate that, even with peak flows, a
very small amount of surcharging will overcome the capacity restriction of the flat sloped sewer.
At flows less than peak, which is most of the time, no surcharging will be needed.

The two sewer sections 1.-23 and L-7 are expected to surcharge only with future peak flows. Again,
we estimate that only a small amount of surcharging will occur. The commercial users connected
upstream of these sections will not be affected by that amount of surcharging.

Sewer Replacements and Extensions

No replacement or corrective construction is recommended for the Redwood Interceptor.

As shown in Figure V-11, trunk sewers are proposed to be extended out from manhole L.-6. The
most easterly trunk will receive the discharge of the proposed Redwood Pump Station.

Cost Estimates

The estimated engineering and construction costs for these sewer extensions total $205,600, as
shown in Table V-11b.
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TABLE V-11a
REDWOOD STREET INTERCEPTOR SEWERS
WASTEWATER FLOWS AND SEWER CAPACITIES

CAK E WACanby\1229MPrpt Final wpd

Sewer Section Pipe Existing Conditions Future Conditions
Upstroam | Downstram | Sope | Size | Capaety | 1™ ' CLiGe® | “rows | Capaciey
L . (mgd) (mgd) (mgd) (mgd)
99E Trunk Sewer enters MH O-35 0.04 0.04
South 2™ Trunk Sewer enters MH O-35 1.10 1.54
0-35 0-19 0.0035 | 12 1.35 1.11 0.24 1.54 -0.19
0-19 0-18 0.0039 | 12 1.43 1.11 0.32 1.54 -0.11
Locust Trunk Sewer enters MH O-18 1.54 1.98
O-18 0-17 0.0267 | 18 11.03 1.54 9.48 1.98 9.05
0O-17 O-15 0.0031 | 18 3.76 1.54 2.21 1.98 1.78
O-15 0O-14 0.0020 | 18 3.02 1.55 1.47 1.99 1.03
O-14 O-13 0.0029 | 18 3.63 1.56 2.07 2.00 1.64
O-13 O-12 0.0026 | 18 3.44 1.58 1.87 2.01 1.43
O-12 O-11 0.0042 | 18 4.37 1.58 2.80 2.01 2.36
O-11 O-10 0.0023 | 18 3.24 1.58 1.65 2.02 1.22
0O-10 0-9 0.0125 | 18 7.54 1.58 5.96 2.02 5.53
0-9 O-8 0.0039 | 18 4.21 1.58 2.63 2.02 2.19
0-8 0-2 0.0021 | 18 3.09 1.59 1.51 2.02 1.07
South Redwood Trunk Sewer enters MH O-2 2.36 3.82
0-2 O-1 0.0007 | 18 1.79 2.36 -0.57 3.82 -2.04
O-1 L-23 0.0041 | 18 4.32 2.38 1.94 3.84 0.48
L-23 L-7 0.0020 | 18 3.02 2.38 0.64 3.84 -0.82
L-7 L-24 0.0021 | 18 3.09 2.38 0.71 3.85 -0.76
L-24 L-6 0.0044 | 18 4.48 2.39 2.09 3.85 0.62
Redwood P.S. will pump into new sewer from MH L-6 4.45
Extend sewer east from MH L-6 4.51
Extend sewer south from MH L-6 4.57
L-6 L-5 0.0071 | 18 5.69 2.40 3.29 4.58 1.11
L-5 L-4 0.0072 | 18 5.73 241 3.32 4.59 1.14
L-4 L-3 0.0070 | 18 5.65 2.44 3.20 4.63 1.02
L-3 L-2 0.0074 | 18 5.81 2.48 3.32 4.66 1.14
L-2 L-1 0.0078 | 18 5.96 2.52 3.44 4.70 1.26
L-1 H-13 0.0253 | 15 6.60 2.56 4.04 4.74 1.86
H-13 H-12 0.0259 | 15 6.68 2.59 4.09 4.78 1.90
H-12 H-11 0.0029 | 21 5.48 2.67 2.81 4.85 0.63
H-11 H-1 0.0027 | 21 5.29 ___2.67 2.62 4.85 0.44
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TABLE V-11b
REDWOOD STREET INTERCEPTOR
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS

Size | Length Actual Replacement Oversize
Item Description (In) (ft)

Unit Total Unit Total Unit Total
Cost Cost Cost Cost Cost Cost
($/ft) (%) ($/1t) ($) ($/1t) )

New sewer east from MH L-6 12 800 74 59,200 - - 20 16,000

8 1,600 50 80,000 0 0
New sewer south from
MH L-6 8 1,200 50 60,000 - - 0 0
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12.  Knight’s Bridge Road Trunk
General

Much of the Knight’s Bridge Road Trunk was constructed with Canby’s original wastewater
collection system and is located in the center of downtown. Because of the flat terrain in the area,
many of the sections of pipe were laid at less than recommended minimum grade.

Minimum Grade

The Knight’s Bridge Road Trunk sewer sections which are below minimum grade begin with the
manhole numbers I-1 to [-4, J-6 and N-12 to O-51. In fact, one of these sections, J-6, has an adverse
grade indicating that the pipe slopes in the wrong direction.

One concern with these sewers is that solids will tend to settle out of the wastewater more easily than
sewers laid at minimum grade. This of course means more frequent cleaning. Even so, these sewers
are old and have been functioning fine for many years. Because future growth is limited in this
basin, we expect the sewers to continue to operate adequately.

Sewer Capacities

Several sewer sections do not have adequate capacity for the existing and future flows without
surcharging including J-6 thru O-51, as shown in Table V-12. All but one of these sections has less
than minimum grade. We estimate that the maximum surcharging will be approximately two feet.

Because the flows include the discharge of the Knight’s Bridge Pumping Station, the impact of this
flow must be considered. The calculations for Table V-12 assume that the full impact of the
operating pump will be experienced at manhole J-6 as if the pumps were adjacent to the manhole.
However, the reality is that this flow will be dampened by traveling through nearly 2,000 feet of
gravity sewer with several bends. Thus, the estimate of the depth of surcharging is conservative and
could be less.

Another consideration is that the surcharging will only occur when the station is operating. The
station operates only a few minutes every hour. Thus, any surcharging which does occur is short
lived. We do not expect the surcharging to be a serious problem, however, if problems arise,
minimizing the pump run cycle should reduce the problem.

Sewer Replacements

We do not recommend replacing any of the Knight’s Bridge Road Trunk sewers. Surcharging will
be minimal and will allow adequate flow through the sewers. The only difficulty may be the need
to clean the sewer more frequently.

Having made our recommendation, we must point out that several sewer sections in the Knight’s
Bridge Road Trunk have grades steeper than the minimum. Thus, some sections with less than
minimum grade could possibly be relaid at steeper grades.
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In particular, the sewer section which begins with the manhole J-6. This section slopes in the wrong
direction. However, the sections before and after this one have slopes much steeper than minimum
grade. It may be possible to replace 600 to 900 feet of sewer all at minimum grade or higher. If
replacement is considered, the branch sewers which connect to the trunk sewer must be checked to
see if they would allow the trunk to be re-graded. This should not be pursued unless the surcharging
causes operational problems.

Sewer Extensions

The Knight’s Bridge Road Trunk sewer will not have any major extensions to serve its area within
the UGB.

TABLE V-12
KNIGHT’S BRIDGE ROAD TRUNK
EXISTING CONDITIONS
Sewer Section Pipe Existing Conditions
Upstream Downstream Slope Size | Capacity Cu;}giﬁ:ive Ré:;)?:::;,g
MH. No. MH. No. (ft/ft) (in) (mgd) (mgd) (mgd) |
I-1 [-2 0.0032 8 0.44 0.08 0.36
1-2 I-3 0.0036 8 0.47 0.09 0.37
I-3 14 0.0027 8 0.40 0.10 0.30
I-4 I-5 0.0037 8 0.47 0.12 0.35
-5 I[-6 0.0101 8 0.78 0.30 0.48
Knight's Bridge Pump Station - 2 pumps ea. @ 150 gpm 0.22
I-7 I-8 0.0037 8 0.47 0.24 0.23
-8 J-2 0.0060 8 0.60 0.24 0.36
J-2 J-3 0.0035 8 0.46 0.25 0.21
J-3 J-4 0.0049 8 0.54 0.25 0.29
J-4 J-5 0.0059 8 0.60 0.26 0.34
J-5 J-6 0.0063 8 0.62 0.27 0.35
J-6 N-12 -0.0002 8 N/A 0.32 -0.00
N-12 N-11 0.0048 8 0.54 0.34 0.20
N-11 N-10 0.0038 8 0.48 0.36 0.12
N-10 N-9 0.0026 8 0.40 0.39 0.01
N-9 N-8 0.0033 8 0.45 0.42 0.03
N-8 N-7 0.0034 8 0.45 0.53 -0.08
N-7 0-51 0.0028 8 0.41 0.53 -0.12
0-51 0-50 0.0030 8 0.43 0.54 -0.12
0-50 0-47 0.0098 8 0.77 0.55 0.22
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13.  North 3" Avenue Trunk

General

Much of the North 3™ Avenue Trunk, which is shown on Figure V-13, was constructed with the
original sewer system and is located in the center of downtown. The terrain in that area is flat, and
so most of the sewers were laid at less than minimum grade.

Minimum Grade

Only five of the fifteen sections of the North 3" Avenue Trunk sewer are at minimum grade or more
as shown in Table V-13a. The flat sewers will, of course, allow solids to settle out more easily and
may require more frequent cleaning.

Sewer Capacities

Existing flows can be transported by all sewers on the North 3™ Avenue Trunk. Only two of these
flat sewers will have deficiencies for future flows. The two sections are N-22 and N-14. Only minor
surcharging (less than six inches) will occur in these sections due to future peak flows.

Sewer Replacement and Extensions

Even though the gravity sewers are old, they have been functioning with minimal problems. We do
not recommend replacing any reaches.

We have, however, reviewed the possibility of moving the existing Third and Baker Pumping Station
about 400 feet south. The new location would allow it to serve the area north of Highway 99E and
south of 3™ Avenue. The proposed relocation point and new sewers are shown in Figure V-13.

Cost Estimates

The total estimate for the expanding the Third & Baker Pump Station’s service area equals $239,400.
A breakdown of the improvements is shown in Table V-13b.
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TABLE V-13a

CAK E WACanby\ 1 229MPrpt Final wpd

NORTH 3" AVENUE TRUNK
WASTEWATER FLOWS AND SEWER CAPACITIES
Sewer Section Pipe Existing Conditions Future Conditions
Upstream | Downstream | Slope | Size |Capacity Cu;n‘lgizvl;lve Ré:;g:iltl;g Cu;n11(;lv3:1ve Réz)zlgi]tl;g
MH. No. MH. No. (ft/ft) (in) (mgd) (mg d) (mgd) (mgd) (mgd)
Third & Baker Pump Sta. - 2 pumps ea. @ est’d. 100 gpm 0.14
M-3 M-2 0.005 8 0.56 0.19 0.37 0.19 0.37
2
Expand and Relocate Third and Baker Pump Station 0.35
M-2 M-1 0.002 8 0.35 0.19 0.16 0.35 0.00
0
M-1 N-22 0.003 8 0.43 0.19 0.24 0.35 0.08
0
N-22 N-21 0.000 8 0.23 0.19 0.04 0.35 -0.11
9
N-21 N-20 0.005 8 0.57 0.19 0.38 0.35 0.22
4
N-20 N-19 0.004 8 0.50 0.20 0.30 0.36 0.14
1
N-19 N-18 0.003 8 0.47 0.20 0.27 0.36 0.11
7
N-18 N-17 0.002 8 0.40 0.22 0.17 0.38 0.01
6
N-17 N-16 0.002 8 0.40 0.23 0.17 0.39 0.02
7
N-16 N-15 0.002 8 0.39 0.23 0.15 0.39 0.00
5
N-15 N-14 0.003 8 0.43 0.25 0.18 0.41 0.02
0
N-14 0-49 0.001 8 0.34 0.25 0.08 0.41 -0.07
9
0-49 0-47 0.002 8 0.42 0.26 0.16 0.42 0.00
9
0-47 0-46 0.002 15 2.07 0.28 1.79 0.44 1.63
5
0-46 0-45 0.021 15 6.06 0.28 5.77 0.44 5.62
3
63




ESTIMATED ENGINEERING AND CONSTRUCTION COSTS

TABLE V-13b
NORTH 3" AVENUE TRUNK

C:AK E WACanby\1229MPrpt Final wpd

Size Length Actual Replacement Oversize
Item Description (In) (ft)

Unit Total Unit Total Unit Total

Cost Cost Cost Cost Cost Cost

($/1t) (6] ($/1t) ($) ($/1t) (6]
Relocate Third & 70,000 - - - 70,000
Baker Pump Station 0
Third & Baker P. S. 4 600 24 14,400 - - 24 14,400
Force Main
New sewer from 8 3,100 50 | 155,000 - - 0 0
Third & Baker P.S.
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14. North 10th Avenue Trunk

General

The North 10th Trunk sewer would not be extended, even if the UGB expands. Only minor in-fill
will occur within the trunk’s drainage basin. Because no expansion is expected and no serious sewer

problems exists, no survey data was collected on this trunk.

The drainage basin collected by the North 10" Avenue trunk sewer is essentially at full buildout.
Only minor additions will be generated as in-fill occurs. No survey data were collected on this trunk
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15. Molalla Interceptor
General

The Molalla Interceptor shown in Figure V-15 was the original interceptor sewer for the Canby
sewer system. Its sewers are 15 inch and 18 inch in diameter. A summary of the sewers is shown
in Table V-15a. The interceptor receives the flow from four trunk sewers, Knight’s Bridge Road,
North 3™ Avenue, North 10" Avenue and Territorial Road.

Minimum Grade

Table V-15a shows that only section O-45 has a slope less than minimum grade. In fact, the slope
of section O-45 is adverse. This slope will cause more solids than normal to settle out, but the size
of the pipe will accommodate a large amount of solids and still provide adequate capacity for the
expected sewage flow. Even so, frequent cleaning may be necessary in this sewer section, as with
other negatively sloped sewers.

The cost of the extra cleaning will be much less than the cost to relay the 18-inch at minimum grade.
At least three sections of sewers would need to be replaced to allow the sewer to be installed at
minimum grade. Thus, we do not recommend correcting the grade of this sewer.

Sewer Capacity

Looking at Table V-15a, one sewer section, 0-45, is expected to have surcharging. The amount of
surcharging however, is expected to be less than the crown of the pipe with future peak flows. This
should not create any problems.

Sewer Replacement and Extensions

No replacement of the Molalla Interceptor sewers is recommended, and no expansion is required.
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MOLALLA INTERCEPTOR
WASTEWATER FLOW AND SEWER CAPACITIES

TABLE V-15a

Sewer Section Pipe Existing Conditions Future Conditions
Upstream | Downstream | Slope S.ize Capacity Cu;;lll(:lvz::ive Rce:;)leiit[;g Cu;n‘]l(l)ixive Ré:;)?;i:;g
MH. No. MH. No. (ft/ft) | (in) (mgd) izh) (mgd) (mgd) (mgd)
Knight’s Bridge Trunk Sewer enters MH O-45 0.55 0.55
North 3™ Trunk Sewer enters MH O-45 0.84 0.99

0-45 0-44 - 18 N/A 0.85 -0.00 1.00 -0.00
0.0005
0-44 K-6 0.0014 | 18 2.52 0.90 1.62 1.06 1.46
K-6 K-5 0.0019 18 2.94 0.91 2.03 1.07 1.88
K-5 K-4 0.0019 18 2.94 0.92 2.03 1.07 1.87
K-4 K-3 0.0094 18 4.02 0.92 3.10 1.08 2.94
K-3 K-2 0.0023 18 1.99 0.93 1.06 1.09 0.90
K-2 K-1 0.0037 18 2.52 0.93 1.59 1.09 1.43
North 10th Trunk enters MH K-1 1.43 1.59
K-1 L-18 0.0025 18 2.07 1.44 0.63 1.60 0.47
L-18 L-17 0.0025 18 2.07 1.57 0.51 1.73 0.35
L-17 I-16 0.0014 | 18 1.55 1.58 -0.03 1.74 -0.18
L-16 L-13 0.0045 18 2.78 1.58 1.20 1.74 1.04
L-13 L-12 0.0152 18 5.12 1.65 3.46 1.81 3.31
L-12 L-11 0.0057 18 3.13 1.66 1.47 1.82 1.32
L-11 L-10 0.0057 18 3.13 1.70 1.43 1.86 1.28
L-10 L-9 0.0061 18 3.24 1.71 1.53 1.87 1.37
L-9 L-8 0.0054 18 3.05 1.72 1.33 1.88 1.17
L-8 H-10 0.0051 18 2.96 1.74 1.23 1.89 1.07
H-10 H-9 0.0258 18 6.67 1.74 4.93 1.89 4.77
H-9 H-8 0.0021 18 1.90 1.75 0.16 1.90 0.00
H-8 H-7 0.0020 18 3.02 1.76 1.26 1.91 1.10
H-7 H-4 0.0023 18 3.24 1.76 1.48 1.91 1.32
Territorial Interceptor Sewer enters MH H-4 0.53 1.15
H-4 H-3 0.0206 | 15 5.96 2.29 3.67 3.07 2.88
H-3 H-2 0.0369 15 7.97 2.29 5.68 3.08 4.90
H-2 H-1 0.0099 15 4.13 2.30 1.83 3.08 1.05
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16.  North 22" Avenue Pump Station
General

The Urban Growth Boundary includes several fringe areas where the topography falls away from the
planned infrastructure improvements. One of these areas is centered on North Holly Street at North
22™ Avenue. This localized depression encompasses approximately 20 acres where the ground
elevation is not adequate to provide gravity sewer service. As a result, a small pump station is
anticipated to be required if this area is to develop.

Sewer Extensions

The drainage basin of the proposed North 22™ Avenue Pump Station is shown on Figure V-16 at the
end of this section. This basin area is dependent upon the infrastructure provided in adjacent basins.

The drainage basin will require approximately 1,300 feet of 8-inch gravity sewer and depending
upon the ultimate pump station location, approximately 1,400 feet of a small force main. The use
of a 3-inch or smaller force main will require that grinder type pumps be used at the station. Grinder
pumps will reduce the size of all solids to allow them to pass through the small force main.

Cost Estimates
The estimated cost to install the gravity sewer is $65,000. The cost of the pump station and its force

main is estimated to total $158,000. A breakdown of these costs are shown in Table V-16a.

TABLE V-16a
NORTH 22™ AVENUE PUMP STATION
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS

Size | Length Actual Replacement Oversize
Item Description (In) (ft)

Unit Total Unit Total Unit Total
Cost Cost Cost Cost Cost Cost
($/ft) 6] $/1t) &) (8/ft) &)

New Sewer east from N. 22™ 8 1,300 50 | 65,000 - - 0 0
Pump Station

North 22™ Pump Station 130,000 - - - 130,000

North 22™ Force Main 3 1,400 20 | 28,000 - - 20 28,000
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16.1

General

North 22™ Avenue Trunk

The North 22™ Avenue Trunk sewer is 8 inches in diameter and has slopes greater than the minimum
grade as shown in Table V-16.1a. No unusual problems were noted with this trunk.

Sewer Extensions

The trunk is expected to be extended as far west as the topography will permit.

When the North 22" Avenue Pump Station is added to the system as discussed in the previous
section, an increase in sewage flows will occur in the North 22" Avenue Trunk. The projected flow
conditions are shown in Table V-16.1a.

Cost Estimates

As shown on Figure V-16 approximately 1,300 feet of 8-inch sewer can be extended from the
existing manhole G-1. The cost estimate for this sewer is $65,000.

TABLE V-16.1a

NORTH 22" AVENUE TRUNK
WASTEWATER FLOW AND SEWER CAPACITIES

CAK E WACanby\1229MPrpt Final wpd

Sewer Section Pipe Existing Conditions Future Conditions
e [P | ot | S | Cepecs | i | Capacits | Tiows* | Capciti
(mgd) (mgd) (mgd) (mgd)
Future N. 22nd Pump Station into MH G-1 0.03
Extend sewer west form MH G-1 0.03
G-1 G-2 0.0041 8 0.50 0.01 0.49 0.06 0.43
G-2 G-4 0.0042 8 0.50 0.01 0.49 0.07 0.43
G-4 G-5 0.0041 8 0.50 0.03 0.46 0.09 0.41
G-5 G-6 0.0045 8 0.52 0.04 0.48 0.10 0.42
G-6 G-7 0.0046 8 0.53 0.05 0.48 0.10 0.42
G-7 G-8 0.0043 8 0.51 0.06 0.45 0.12 0.39
G-8 G-9 0.0057 8 0.59 0.07 0.51 0.13 0.46
72



TABLE V-16.1b
NORTH 22" AVENUE TRUNK SEWER

ESTIMATED ENGINEERING AND CONSTRUCTION COST

C:AK E WACanby\1229MPrpt Final wpd

Item Description Size Length Actual Replacement Oversize
New Sewer west of MH 8" 1300 Unit Total - -
GI $50 $65.000
73




16.2 North 20th Avenue Trunk

General

The North 20th Avenue Trunk sewer is 8 inches in diameter and has slopes greater than the
minimum grade. A summary of the sewer diameters and slopes are tabulated in Table V-16.2a. No
unusual problems are expected with this trunk.

Cost Estimates

As shown on Figure V-16 approximately 700 feet of 8-inch sewer can be extended from the existing
manhole G-18 to serve this area. The cost estimate for this sewer is $35,000.

TABLE V-16.2a

CAK E WACanby\1229MPrpt Final wpd

NORTH 20" AVENUE TRUNK
WASTEWATER FLOW AN D SEWER CAPACITIES
Sewer Section Pipe Existing Conditions Future Conditions
Upstream | Downstream | Slope | Size | Capacity Cuglll;i?:lve Ré:;)?:il:;g Cu;zi:;:lve Ré;:::ilt';g
MH. No. MH. No. ft/ft in mgd
WO | o | D | gy | mga) | (mgd) | (mea)
G-18 G-17 0.0073 | 8 0.66 0.03 0.63 0.06 0.60
G-17 G-16 0.0080 | 8 0.69 0.04 0.66 0.07 0.63
G-16 G-11 0.0069 | 8 0.64 0.04 0.60 0.07 0.57
TABLE V-16.2b
NORTH 20™ AVENUE TRUNK SEWER
ESTIMATED ENGINEERING AND CONSTRUCTION COST
Item Description Size Length Actual Replacement Oversize
New sewer west of 8" 700' Unit Total - -
MH G-18 $50 $35,000
74
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17. North Birch Pump Station
General

This drainage basin serves the northwest corner of the UGB where, similar to the North 22™ Avenue
pump station basin, the local topography falls away from the planned infrastructure of the adjacent
basins. The topography slopes toward the Molalla River and away from the existing sewers from
Territorial Road, creating a localized depressed arca of approximately 20 acres. There are no
existing sewers in this basin.

Sewer Extensions

The ground along North Birch Street slopes away from the City’s existing sewers. Thus, the
Territorial Interceptor sewer cannot be extended to serve the homes in this area by gravity. As
shown in Figure V-17, we recommend the North Birch Street Pump Station to serve this arca.

Cost Estimates

Approximately 1,300 feet of 8-inch sewer, a pump station and its force main would be needed to
serve this area. The total estimated cost of the sewer and pump station is $228,600. Table V-17
provides a breakdown of the construction and engineering cost estimates.

UGB Considerations

The same arguments which apply to the proposed North 22™ Pump Station apply to the proposed
North Birch Street Pump Station. The ground around the proposed site slopes toward the north and
west, which is away from the City’s existing sewers. The low point for this area is several hundred
feet north and west of the proposed site for the North Birch Pump Station. The best location for a
pump station in this area would be near the Molalla River.

Similar to in the North 22* Avenue Pump Station, the cost of installing and operating this small
pump station is very expensive for the number of acres in the basin. Inclusion of alternative areas
in the UGB which can be served by gravity or by a larger pump station would be more cost effective
in terms of cost per serviced acre.
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NORTH BIRCH STREET PUMP STATION
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS

TABLE V-17a

Size

Length Actual Replacement Oversize
Item Description (In) (ft)

Unit Total Unit Total Unit Total

Cost Cost Cost Cost Cost Cost

($/1t) ® ($/1t) &) (8/1t) &)
New Sewer east from N. Birch 8 1,300 50 | 65,000 - 0 0
Pump Station
North Birch Pump Station 130,000 - - 130,000
North Birch Force Main 4 1,400 24 33,600 - 24 33,600
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18. Territorial Road Interceptor

Existing Sewers

The Territorial Road Interceptor collects wastewater from the North 22" Avenue and the North 20™
Avenue Trunks and, in the future, from the proposed North Birch Street and North 22™ Avenue
Pump Stations. The interceptor includes 10- and 12-inch diameter pipelines, as shown in Figure V-
18.

Minimum Grade

All of the pipes on this interceptor have slopes at or above the minimum grades.

Sewer Capacities

As shown in Table V-18a, the Territorial Road Interceptor has significantly more capacity than any
of the expected flows. No unusual problems are expected with this sewer.

Sewer Replacement and Extensions
No replacements are recommended.

The interceptor will extend down Territorial Road to North Birch Street and then north up North
Birch, as shown in Figure V-18.

The slope of the sewer extension will be established by the existing fall between manhole F-1 and
the existing manhole at North Birch Street. This slope will require that 3,200 feet of 10-inch sewer
at 0.28 percent slope be installed along North Territorial Road and 800 feet of 8-inch line at 0.4
percent slope be installed along North Birch Street.

Cost Estimate

The cost for the sewer extension is estimated to be $313,400 as shown in Table V-18b.
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TABLE V-18a
TERRITORIAL ROAD INTERCEPTOR
WASTEWATER FLOWS AND SEWER CAPACITIES

Sewer Section Pipe Existing Conditions Future Conditions
Upstream | Downstream | Slope | Size | Capacity Cu;?lgiz::lve Rce:;:::iltl;g Cull;ll::&:we R(?:;::i]t;g
MH. No. MH. No. ft/ft i d
(i) | @) | (mgd) (mgd) (mgd) (mgd) (mgd)
Future N. Birch Street Pump Sta. pumps to new sewer 0.11
from MH F-1
Extend sewer north from new sewer extended from 0.17
MH F-1
Extend sewer west from MH F-1 0.49
F-1 G-15 0.0040 | 10 0.89 0.03 0.86 0.52 0.38
Extend sewer north form MH G-15 0.57
G-15 G-14 0.0036 | 10 0.84 0.04 0.81 0.58 0.27
G-14 G-13 0.0048 | 10 0.98 0.04 0.94 0.58 0.40
G-13 G-12 0.0040 | 10 0.89 0.07 0.82 0.61 0.28
G-12 G-11 0.0071 | 10 1.19 0.09 1.10 0.63 0.56
North 20th Trunk Sewer enters MH G-11 0.13 0.70
G-11 G-10 0.0043 | 10 0.92 0.28 0.64 0.85 0.07
G-10 G-9 0.0047 | 10 0.96 0.29 0.67 0.86 0.10
North 22™ Trunk Sewer enters MH G-9 0.36 0.99
G-9 H-6 0.0110 | 10 1.48 0.41 1.06 1.04 0.44
H-6 H-5 0.0094 | 12 2.22 0.47 1.75 1.10 1.12
H-5 H-4 0.0085 | 12 2.11 0.53 1.58 1.15 0.96
TABLE V-18b
TERRITORIAL ROAD INTERCEPTOR
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS
Size | Length Actual Replacement Oversize
Item Description (In) (fH)
Unit Total Cost Unit Total Unit Total Cost
Cost %) Cost Cost Cost &)
($/£t) ($/1t) (%) ($/1t)
New Sewer west from 10 3,200 62 $198,400 - - 13 $41,600
manhole F-1 8 800 50 $40,000 - - 0 0
New sewer north from 8 1,500 50 $75,000 - - 0 0
manhole G-1
80
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19. Willow Creek Interceptor
General

The Willow Creek Interceptor discharges into the Willow Creek Pump Station. The pump station
serves an apartment complex and two new housing developments. One of the developments is on
the east side of Willow Creek. The Willow Creek Interceptor carries the sewage from the east side
development to the pump station. Figure V-19 at the end of this section shows the Willow Creeck
Interceptor.

Minimum Grade

The interceptor is 8 inches in diameter and has less than minimum grade in the sewer section starting
with manhole H-14 as shown in Table V-19a.

Sewer Capacities

Because the existing flows are quite low, the sewer section with less than minimum grade, H-14, has
capacity without surcharging. However, with future peak flows as shown in Table V-19a, the
wastewater flows are expected to increase substantially and will cause some surcharging (less than
six inches) in this section.

Sewer Replacements and Extensions

The increased flows from future development in the drainage basin of the Willow Creek Interceptor
will require the capacity of the pump station to be increased. Also, the force main may need to be
increased from 4 inches to 6-inches in diameter.

In order to connect the pump station to the entire drainage basin, a gravity mainline must be bored
or jacked under the Southern Pacific Railroad and Highway 99E. The cost for this construction will
be very high compared to normal sewer installation costs. A 10-inch sewer at minimum grade will
have more than enough capacity to carry the expected sewage flows from the drainage basin on the
east side of Highway 99E.

The estimated costs of all the proposed sewer extensions for the Willow Creek Interceptor, and to
upgrade the existing pump station and increase the size of the force main is estimated to be
$422,800, with an oversize component of $127,200. A breakdown ofthe estimated costs is tabulated
in Table V-19b.
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TABLE V-19a
WILLOW CREEK INTERCEPTOR
WASTEWATER FLOWS AND SEWER CAPACITIES

Sewer Section Pipe Existing Conditions Future Conditions
Upstream | Downstream | Slope Size |Capacity Cu;n‘lz]vz;:we Ré:;j:gilt];g Cu;nqgiz::nve RCe:;)z:;{[l;g
MH. No. MH. No. ft/ft in mgd
Wiy o] med 1 mgd) | (mgd) | (mgd) | (mgd)
Extend sewer east from MH H-14 0.47
H-14 H-15 00028 | 8 | 041 0.11 0.30 0.59 -0.18
Willow Creek Pump Station 0.22 0.59
Exist. 4-inch force main 0.22 0.17
New 6-inch force main for expanded Willow Creek 0.59 0.30
Pump Sta.
TABLE V-19b
WILLOW CREEK INTERCEPTOR
ESTIMATED ENGINEERING AND CONSTRUCTION COSTS
Size | Length Actual Replacement Oversize
Item Description (In) (ft)
Unit Total Unit Total Unit Total
Cost Cost Cost Cost Cost Cost
($/1t) (%) (8/1t) (%) ($/1t) (%)
New Sewer east from 8 1,500 50 | 75,000 - - 0 0
MH H-17 10 800 62 | 49,600 - - 13 10,400
Jack or bore new sewer 10 300 200 | 60,000 - - 50 15,000
under Southern Pacific RR
and Highway 99E.
New Sewer south as shown 8 2,400 50 | 120,00 - - 0 0
in Figure V-19. 0
Expand Willow Creek P.S. - - 100,000
100,00
Replace exist. Willow 6 650 28 0 - - 28 18,200
Creek P.S. Force Main
18,200
83
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20. Plant Interceptor
General

The Plant Interceptor is a new sewer built as a part of the Redwood Interceptor project and has 30-
inch diameter sewers. This interceptor collects all flows from all trunks and interceptor for the
entire Urban Growth Boundary.

Sewer Capacities

As shown in Table V-20a, the sewers have more than minimum grade and more than enough
capacity for future peak flows. The interceptor’s capacity is approximately 10.5 million gallons per
day (mgd), which provides an excess capacity over future flows of about 2.0 mgd. The Plant
Interceptor is shown at the end of this section on Figure V-20.

TABLE V-20a
PLANT INTERCEPTOR
WASTEWATER FLOWS AND SEWER CAPACITIES
Sewer Section Pipe Existing Conditions Future Conditions
Upstream | Dowastream | Slope | Sie | Capacity | 1™ | GG | “riws | capacite
i e B | mgd) | (med) | (mga) | (mgd)
Territorial Interceptor enters MH H-1 2.30 3.08
Redwood Interceptor enters MH H-1 4.97 7.92
Willow Creek Force Main enters MH H-1 5.19 8.52
H-1 D-4 0.0016 | 30 10.54 5.22 5.32 8.55 1.99
D-4 D-3 0.0015 | 30 10.21 5.25 4.96 8.58 1.62
D-3 D-2 0.0015 | 30 10.21 5.28 4.93 8.61 1.59
D-2 D-1 0.0017 [ 30 10.86 5.31 5.56 8.64 2.22
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20.1 North 34" Avenue Trunk

General

The North 34™ Avenue Trunk sewer discharges into the North 34" Avenue Pump Station. The pump
station and the trunk sewer serve the housing developments along North 34" Avenue and North
Maple Street as shown in Figure V-20.

Minimum Grade

The trunk is all 8-inch diameter sewers and has slopes equal to or greater than the minimum grade.

Sewer Capacities

As shown in Table V-20.1 the trunk has capacity for all expected flows. No unusual problems are
expected with this trunk.

Sewer Replacements and Extensions

As shown in Figure V-20, the drainage basin for this trunk is limited by the UGB. Because future
expansion of the UGB in this area is not expected, no extension of the sewer projected is expected.

TABLE V-20.1
NORTH 34™ TRUNK EXISTING CONDITIONS
Sewer Section Pipe Existing Conditions
Upstream Downstream Slope S.ize Capacity Cull?ll;iz::ive Ré:;;i:iit[;g
MH. No. MH. No. (ft/ft) (in) (mgd) (mgd) (mgd)
C-6 C-5 0.0049 8 0.54 0.04 0.50
C-5 C-4 0.0053 8 0.57 0.05 0.52
C-4 C-3 0.0098 8 0.77 0.06 0.71
C-3 C-2 0.0186 8 1.06 0.07 0.99
C-2 C-1 0.0018 8 0.33 0.08 0.25
C-1 A-7 0.0227 8 1.17 0.09 1.08
A-7 A-6 0.0232 8 1.18 0.10 1.08
A-6 A-5 0.0047 8 0.53 0.11 0.42
A-5S A-4 0.0062 8 0.61 0.12 0.49
A-4 A-3 0.0067 10 1.15 0.14 1.01
A-3 A-2 0.0042 12 1.48 0.16 1.32
A-2 A-1 0.3691 12 13.92 0.16 13.76
34" Street Pump Station - 2 pumps ea. @ 155 gpm 0.22
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VI. IMPLEMENTATION AND FINANCING
Implementation

In the previous section, entitled Sewer System Master Plan, we describe the sewers, pump stations
and force mains which will need to be built over the next 15 to 20 years. These facilities are shown
in Figure A-3, Appendix A. The described sewers are all main or trunk sewers; no estimate of the
need for lateral or branch sewers was made. As this component will be constructed as component
of the private development.

Developers will install the majority of the proposed new sewers, while the City will likely oversee
construction of the new pump stations and force mains. The City will also be required to compensate
developers for the cost to oversize a sewer, as discussed below. Who actually constructs a sewer or
pump station will depend on many political and economic questions and will be determined during
the planning stage of each project.

Design standards are a useful tool in helping developers construct good quality sanitary sewers. The
City has adopted construction standards which are attached in Appendix E. These standards are a
component of the City’s Public Street Improvement Design Manual and Standard Specifications.

Replacement facilities will be constructed by the City. We are recommending that the City replace
approximately 3,100 feet of sewers in South 2™ Avenue. The engineering and construction costs to
replace the recommended sewers are estimated to be $229,980. This figure is the sum of the actual
total costs for the replacement sewers listed under South 2™ Trunk in Table B-4 in Appendix B.

Implementation Schedule

Only replacement of existing facilities can be scheduled. New facilities to expand the sewer system
are dependent on where and when development occurs. The amount of development which will
occur within Canby’s UGB will vary considerably from area to area and from year to year. The City
will need to constantly monitor the rate and patterns of growth to insure that the necessary
improvements are implemented.

The proposed replacement of the existing South 2™ Trunk sewers is recommended as soon as
possible. As shown in Table B-1, the sewers of concern are prone to surcharging with existing
wastewater flows. New developments are being built today which will discharge wastewater into
the South 2™ Trunk. Thus, the present day problems will get worse in the future and will, as more
development occurs, become health risks with wastewater surcharging and possibly overflowing.
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City Accounts
Sewer Reserve Fund

The City maintains a “Sewer Construction Reserve Fund” where monies from both user fees and
system development charges (SDC) are accumulated for capital improvement projects.

Monthly User Fee

Revenues from the user fees can be used to pay for all costs associated with the system this includes
the operation and maintenance of the wastewater treatment plant and collection system, as well as
all of the capital expenses needed to replace, upgrade or expand the plant and collection system.
Operation and maintenance costs include: salaries and benefits for treatment plant and Public Works
Department personnel; power for plant and pump stations; chemicals; laboratory expenses to ensure
proper operation of the treatment plant and compliance with the City’s NPDES Waste Discharge
Permit; vehicles including their gasoline and maintenance; communication expenses; educational
expenses; and miscellancous expenses. To pay for the capital expenses of replacing existing
facilities, the user fee includes a factor for the depreciation of equipment and structures, including
sewers. Like wise, the user fee includes a factor for the capital expenses which are expected to be
required for ongoing operation the treatment plant.

Monthly user fees are based upon the type of service.
System Development Charges

System Development Charges (50L) are one time fees collected from all new connections to the
system. These fees are dedicated to an adopted capital improvement plan and required to be
expended only on these components. All SDC fees are related to the capital cost of providing
capacity.

The SDC is comprised of two components, a reimbursement fee and an improvement fee. The
reimbursement fee essentially reimburses the system for the cost of existing capacity, including
financing costs. The improvement fee provides a mechanism to collect funds for future needed
Capacity building.

The magnitude of the SDC is based on the cost of service. For reimbursement, all existing capacity
is inventoried, the cost identified and then prorated according to the amount of capacity used for a
new connection. Improvements are inventoried, costs estimated and the cost again prorated by the
amount of capacity consumed by a new connection.

The magnitude of the SDC is based on the cost of service. For reimbursement, all existing capacity
is inventoried, the cost identified and then prorated according to the amount of capacity used for a
new connection. Improvements are inventoried, costs estimated and the cost again prorated by the
amount of capacity consumed by a new connection.

A copy of the 1996 SDC Update is in Appendix D. It provides a detailed description of how monies
from the SDCs can be spent.
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Capital Improvement Costs
General

Table B-3 in Appendix B lists the cost estimates for capital improvements recommended by this
Master Plan. These cost estimates are broken down into actual costs, replacement costs and oversize
costs. The following subsections describe these three different costs.

Actual Costs

Actual costs are estimates of the costs to design and construct the proposed facilities. These
estimates do not include interest or financing costs.

The average depth of excavation is assumed for each section of sewer and is shown in Table B-3.
(Appendix B).The backfill for gravity sewers is assumed to be 50% selected backfill. Roadway
repair is also estimated to be required 50% of the time. Manholes and house laterals to the property
line are included in the ‘per foot” cost of pipe installation. For each foot of sewer main, one foot of
4-inch PVC lateral pipe is assumed to be installed. A breakdown of the ‘per foot’ cost estimate for
an 8-inch in diameter pipe is shown in the following Table VI-1.

TABLE VI-1
ESTIMATE FOR ONE FOOT OF 8-INCH SANITARY SEWER

Description Units Quantity Unit Price Costs
8" PVC Sewer ft 1.0 $7.00 $7.00
Common Excavation cys 1.1 $12.00 $13.00
Bedding & Select Backfill cys 0.9 $12.00 $11.00
Native Backfill cys 0.2 $5.00 $1.00
Roadway Repair sys 0.4 $10.00 $4.00
Manhole ea 1/300 $2,000.00 $7.00
Mobil., Permits, Ins., Bonds & Lump Sum $7.00
Engineering
Total Estimated Costs $50.00

Pump stations will have suction lift pumps located above the wet well, or employ submersible pumps
located in the wet well. Dry wells are not assumed to be necessary. Force mains for the pump
stations are assumed to be PVC with all necessary check valves, gate valves, air release valves and
cleanouts.
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The total actual costs are estimated to be $4,024,800, as shown at the end of Table B-3 (Appendix
B). These costs do not include the cost of branch sewers; i.e., the sewers required to collect each lot
of each development only trunk and interceptor sewers and pump stations with force mains were
included as inventoried herein.

Replacement Costs

The replacement costs listed for each Trunk sewer in Table V1-2a are estimates of the costs to
replace existing sewers with a like diameter sewer. The actual costs are estimates for the larger
diameter sewers needed to accommodate future flows. The difference between the actual and
replacement costs is the oversize cost component.

The replacement costs represent the cost of replacing a deficient section of existing sewer with a like
diameter sewer. These costs will need to be funded through sources other than SDCs, since they are
not directly related to future development.

Oversize Cost

Most new facilities will be paid for by developers. However, a developer should be required to only
to pay for the sewers which will serve his development. Residential development will typically
require an 8-inch diameter sewer. An 8-inch sewer, however, may not be large enough for additional
developments which will be located upstream of the present development.

The City may, in those cases, require that the developer install a sewer larger than the 8-inch sewer.
The larger sewer would be sized to handle all flows from future developments within the drainage
basin. The oversizing cost, which is the cost difference between installing an 8-inch sewer and the
larger diameter sewer, should be funded through the use of SDC monies to pay for the oversizing
costs.

As shown in Table B-3, most of the proposed new sewers do not require more than an 8-inch
diameter sewer. Those that do are summarized in the Table VI-2.

Also, listed as an oversize cost in Table VI-2 are the proposed new pump stations and their force
mains. All of the these stations are for future development, including the largest portion of the Third
& Baker Pump Station. The stations are expected to serve more than one development. Thus, the
cost of the station and its force main are included in the calculation of the improvement fee.
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TABLE VI-2
OVERSIZE COMPONENT PROPOSED TRUNK SEWERS

Size Actual Replacement Oversize
________Trunkand Teem Description (in) Costs Costs Costs
South 2™ Trunk
Replace sewer from MH R-26 to O-39 10 $123,040 $107,660 $15,380
Replace sewer from MH O-39 to O-33 12 93,060 67,680 25,380
Replace sewer from MH O-33 to O-20 15 54,900 43,920 10,980
Replace sewer from MH O-20 to O-15 18 13,400 10,720 2,680
South 4" Trunk
New sewer east from MH P-22 10 93,000 19,500
Mulino Road Pump Station
Mulino Road P.S. Force Main 6 61,600 61,600
Mulino Road Pump Station 160,000 160,000
South Redwood Trunk
New sewer east from MH T-14 12 14,800 5,000
10 62,000 13,000
Redwood Pump Station
New sewer east from Redwood P.S. 10 93,000 19,500
Redwood Pump Station 160,000 160,000
Redwood P.S. Force Main 6 19,600 19,600
Redwood Interceptor
New sewer east from MH L-6 12 59,200 16,000
North 3™ Trunk
Relocate Third & Baker Pump Station 70,000 70,000
Third & Baker P.S. Force Main 4 14,400 14,400
North 22™ Pump Station
North 22™ Pump Station 130,000 130,000
North 22™ Force Main 3 28,000 28,000
North Birch Pump Station
North Birch Pump Station 130,000 130,000
North Birch Force Main 4 33,600 33,600
Territorial Interceptor
New sewer west from MH F-1 10 198,400 41,600
Willow Creek Interceptor
New sewer east form MH H-17 10 49,600 10,400
Jack and bore new sewer under Southern
Pacific Railroad and High way 99E 10 60,000 15,000
Expand Will Creek Pump Station 100,000 100,000
Replace Willow Creek P.S. Force Main 6 18.200 18,200
TOTAL $1.839.800.00 $229.980 $1.119.820

C:AK E W\Canby\1229MPrpt Final wpd 92




APPENDIX A

Figure A-1: Existing Sanitary Sewer
Figure A-2: Zoning & Land Use Map

Figure A-3: Proposed Sanitary Sewer Map



APPENDIX B

Sewer Capacities and Cost Estimates
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APPENDIX C

Design Flows






CURRAN-McLEOD, INC
CONSULTING ENGINEERS

7460 SW. HUNZIKER [ROAD, SUITE D
¥r. Weyne Klem PORTLAND, OREGON 67223
Public Works Director PHONE (500) 684-3478
City of Canby
P.0. Box 930
Canby, Oregon S7013

January 29, 1986

RE: Redwood Interceptor Design

Dear Rusty:

This letter is to summarize the design flows generated for the Redwood Interceptor
Sewer and to resolve the remaining conflicts regarding connection to the existing

system and pipeline alignment.

Design Flows

We have generated a flow for each area within the U.G.B., which includes a very
modest amount for infiltration and inflow, as well as the domestic contribution.’
Each area is broken down by the land use designation, and the following flows

projected:

PEAK FLOW IN G/D/AC TOTAL
LAND USE ACRES I/1 DOMESTIC TOTAL FLOW (MGD)

Agricultural 43.9 0 0 0 0.000
Low Density Residential 1,808.5 150 2,400 2,550 4.612
Medium Density Residential 97.7 150 4,200 4,350 0.425
High Density Residential 259.0 150 6,000. 6,150 1.593
Private - Recreational 149.8 0 0 0] 0.000
Public Owned 240.2 150 750 900 0.216
Downtown Commercial 58.0 150 1,250 1,400 0.081
Convenience Commercial 2.0 150 1,250 1,40C 0.003
Residential Commercial 17.8 150 1,250 - 1,400 0.025
Highway Commercial 109.0 i50 - 1,250 1,400 0.153
Commercial Manufacturing 71.6 150 -—-1,500 1,650 0.118
Light Industrial 394.2 150 — 3,000 3,150 1.242
Beavy Industrial 94.3 150 -3,000 3,150 0.297
Flood-Steep Slopes 82.0 150 600 750 0.062

TCTAL ACRES 3,428.0 TOTAL PEAK FLCW 8.827

The above flows are based upon 150 gpd/acre infiltration for all sewered areas; Low
Density Residential 8 people/gross acre, 300 gpcd; Medium Density Residential 14 -
people/gross acre, 300 gpcd: High Density Residential 20 people/gross acre, 300
gped; Agricultural and Private-Recreational contributions are negligible; Public
Owned is based upon 30 people/gross acre, 25 gpcd; Commercial use 50 people/gross
acre; 25 gpcd; Commercial Manufacturing 1,500 gallens/gross acre; Industrial 3,000
gallons /gross acre and Flood-Steep Slopes 2 people/gross acre, 300 gpcd.






Mr. Wayne Klem
January 29, 1986
Page 2

This projection estimates peak instantaneous flows at 8.827 MGD at the treatment
plant.

Please review these figures and respond, as socn as possible, if you would like any
modifications. additional factor of safety will be included when sizing the
pipeline simply by the necessity of utilizing standard manufactured pipe sizes.

Alignment Modifications

Our design is currently delayed pending resolution of the Hellhake easement
situation. From our past discussicns, the alignment as originally accepted by Mr.

Hellhake is now unacceptable to him.

: My recommendation is to terminate any negotiations with Mr. Hellhake, and to
utilize the existing easement along Highway 9SE. This option appears to be roughly
comparable to an alignment behind the residence, and eliminates the need to

negotiate an easement.

To complete the alignment along the existing easement, a property survey should be
completed to determine the northerly property line. If the City terminates
negotiations with Mr. Hellhake, as recommended, we need to be absolutely positive
of our alignment. The additional cost for this survey was included in the cost
estimate for Option "C", and can be completed within a few days of your
authorization to proceed. Total cost of the additional survey work is estimated at

approxima_tely $600.00.

Sewage Treatment Plant Wetwell/Pumo Station Analysis

The existing wetwell/ pump station at the sewage treatment plant will not be

adequate to accommcdate the new interceptor sewer, .and should be modified as a
portion of this construction.

In order to utilize the existing wetwell, the pipe should enter the structure
approximately 24" above the minimum water surface elevation. This allows an
operational range for the pumps without surcharging the influent line and creating
the potential for solids deposition and odor problems. In order to accomplish this
orientation with the existing wetwell, the invert of the new line must be at an
elevation of approximately 82 feet. This would provide less than 3 feet of cover
over the interceptor in some areas, and would limit the service area.

In addition, this wetwell only contains approximately 350 gallons per foot of
storage capacity. In order to accommodate the future pump capacities, which will
be in the range of 2,800 gpm each, the wetwell must be enlarged. Ultimately, the
wetwell/pump station should include . three variable speed pumps to provide full
redundancy in the event of a pump failure, with minimum operational storage of

approximately 2,500 gallons.
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Ideally, the mechanically cleaned bar screen and grit removal units should be
incorporated into the schematic prior to any pumping operations. These units could
be designed into the new structure.

In summary, the invert of the new interceptor sewer is designed to enter into a new
wetwell/pump station structure. This structure will be located on the east side of
the access road on the south end of the treatment plant site.

Please review these matter5 and respond with any chandes you would like or any
questions you may have.

Very truly yours,
-McLEOD, INC.

Jc CLeOd, P.E-

CIM:bnn
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SUMMARY

AT

Since Canby adopted its current waste water SDC in 1991, it has reconstructed and expanded the

waste water treatment plant and updated the fixed-asset-

the amount of the waste water SDC.

Also, the Canby Utility Board, which operates the Canby water utility,

usage by meter size and by type of residential customer.!

inch meter equivalency tables for non-residential develo

multi-family residential developments,

accounting records. These changes affect -

completed a study of water
We use these data to revise the 3/4-
pments, and to more accurately assess

A waste water SDC may consist of a reimbursement fee, an improvémént feé, or both. The
current SDC is a reimbursement fee only. The proposed SDC includes both the reimbursement
fee and the improvement fee. Table 1-.compares the current and proposed SDCs by meter size

and shows the proposed SDC by housing unit for multi-family developments:

Table 1

. Current and Proposed Waste Water SDCs

Proposed SDC
Proposed By Meter Size By MF
Meter. Equivalent Existing | Reimburse- Improve- .Total - Unit Change
Size  3/4" Meters| SDC mentFee  ment Fee SDC 98% 5 % .
3/4" 1 $1,200 $520 $500  $1,020 $998|  (5180) -15%
1 2 2,626 1,040 1,000 2,040 998 (586) 22%
1% 5 4,989 2,600 2,500 5,100 998 S 2%
L 10 7,646 5,200 5000 10,200 998 2,554 33%
3" 25 13,714 13,000 12,500 25,500 998| 11,786 86%
4 35 21,796 18,200 17,500 35,700 998 13,904 64%

Source: Raymond J. Bartlett, Economic & Financial Analysis.

'Canby Utility Board,

C.

1996 Update Waste Water SDC, City of Canby

Raymond J. Bartlett, Economic & Financial Analysis.
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I THE CURRENT SDC

Table 2 shows the current schedule of systems development charges for wastewater. . It is an
improvement fee, only. At the time we wrote the methodology, several components of the city’s
sewage treatment plant were operating at capacity. A reimbursement fee was inappropriate.

’ Table 2
Current Waste Water Systems Development Charge

Equivalent Existing SDC
Meter Size 3/4" Meters Reimbursement Fee Improvement Fee Total SDC
3/4° 1 30 31,200 $1,200
1" 2.2 2,626 2,626
1%" 4.2 4,989 4,989
2" 6.4 7,646 7,646
3" 11.4 ' 13,714 13,714
4r 18.2 ' 21,796 21,796

Source: City of Canby, Sewer Ulility Financial Forecast and Rate Analysis, prepared by-Raymond J.
Bartlett, Economic & Financial Analysis, October 1991, page 30.

The current SDC is assessed according to the size of a water meter to be installed in the
development. Except in rare circumstances, sewage flow increases with water usage and
customers obtain larger meters to use more water. Also, engineers design water and waste water
systems to meet peaking demands. Large-size meters have a greater capacity to contribute to
peak water and waste water demands than smaller-size meters. In the current methodology, an
equivalency table is used to determine peak demands for meters larger than 3/4-inches in
diameter. For example, a 1-inch meter will discharge as much water as 2.2 3/4-inch meters;
therefore, the SDC for a 1-inch meter is 2.2 multiplied by the SDC for a 3/4-inch meter.

1996 Update Waste Water SDC, City of Canby
Raymond J. Bartlett, Economic & Financial Analysis Page2



O  THE PROPOSED SDC
The city proposes to make three changes to the SDC. |

1. Add a reimbursement fee to the SDC
2. Revise the 3/4-inch meter equivalents for 1-inch and larger meters :
3 Assess multi-family developments based on the greater of the meter SDC or on the

number of residential units

First, the City has expanded the waste water system. Since 1991, the city has made major capital
improvements to the treatment plant, which it paid for by issuing a $4.1 million revenue bond in .
1992. These improvements increased the treatment capacity from about 1.1 million gallons per
day (mgd) to about 2.0 mgd. Now that the city has excess capacity, it can assess a reimbursement
fee for completed projects, and an improvement fee for projects to be constructed after fiscal year.

1995.

Second, the City will change the schedule of 3/4-inch meter equivalents by meter size. The
current SDC is assessed according to size of water meter size, which is a rough measure of actual
sewage generation. The Canby Utility Board (CUB), which operates the water system in Canby,
recently analyzed water usage by meter size and found water usage by customers with large size
meters (2-inches and larger) is more than shown in the current SDC schedule. Table 3 compares
the current and proposed 3/4-inch meter-equivalents, and the current SDC using both schedules of

meter equivalencies.

Table 3
Current and Proposed 3/4-inch Meter Equivalents

Current Improvement Fee
: 3/4 Meter Equivalents Based 3/4 Meter Equivalents
Meter Size Current Proposed % Current | Current Praposed % Change
3/4" 1 ) 100%  $1,200  $1,206 0%
1" 22 2 91% 2,640 2,400 -9%
1 %" 4.2 5 119% 5,040 6,000 19%
2" 6.4 10 156%, 7,680 12,000 56%
3" 11.4 25 219% 13,680 30,000 119%
4" 18.2 35 192% 21,840 42,000 92%

Source: Raymond J. Bartlett, Economic & Financial Analysis. Curran-McLeod, Inc.,
and Canby Utility Board data.

Third, the CUB study established a basis for assessing multi-family developments according to
either the number of residential units or the meter size. In winter months when outdoor watering

1996 Update Waste Water SDC, City of Canby
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is at a minimum, multi-family residents use about as much water as single-family residents on a
3/4-inch meter. The Census reports about the same number of persons per housing unit for multi-
family as for single family, 2.72 persons/household and 2.78 persons/household. Therefore, a
multifamily housing unit will produce about 98 percent as much sewage flow as a single family

housing unit.

The proposed SDC accounts for the capital improvements made and to be made, the amount of
water consumed by meter size, and the amount of water consumed by multi-family developments.

A. REIMBURSEMENT FEE

A reimbursement fee “...means a fee for costs associated with capital improvements already
constructed or under construction.” [ORS 223.314 (3)]. Tables 4 and 5 show the calculation of

the reimbursement fee.

Table 4 shows the capital costs of the waste water system to be allocated to future development.
The depreciated present value of the city’s fixed assets in waste water facilities amounts to
34,938,682, see Table 4. In Appendix A we derive this value by inflating the original cost of the
fixed assets in the waste water system and by subtracting accumulated depreciation. We inflate
the depreciation to 1995 dollars. Also, Appendix A shows we eliminated all assets that have been

in operation longer than their depreciable life.

In fiscal year 1995, the city completed a reevaluation of fixed assets iri the sewer system. In its
1995 audit, the city’s auditors found that “...fixed assets accounting records of the Sewer Fund
did not agree with amounts reported in the previous year’s audited financial statements.” The
audit goes on to say “...and, the City now has sufficiently detailed fixed assets accounting records
supporting balances reported in the June 30, 1995, audited financial statements.” The data for
prior investments is incomplete. The city’s new fixed assets accounting system specifically
records only those facilities that the city staff could positively identify, dated, and valued. A
review of those records show that most of the inventoried assets are at the treatment plant and at
major pump-stations in the collection system. The city did not include any of the collection
system in the fixed assets records. To estimate the value of the collection system built by the city,
the city’s engineer provided a present value and year of construction for the three major sewer
lines that they built with city sewer revenues. We depreciated these assets for vears in service.

Since the city is currently using 53 percent of the sewage system, only 47 percent of the total
value ($2,321,180) is used to calculate the reimbursement fee. The excess capacity amounts to
940,000 gallons per day of treatment capacity. The reimbursement fee is therefore, $2.469 per
gallon per day of capacity (i.e., $2,321,180 / 940,000 gallons per day).

1996 Update Waste Water SDC, City of Canby
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Table 4 _
Calculation of Proposed Reimbutrsement Fee

. Current'$
Value, 1995
.Treatment Plant & Pump Stations, Net of Depreciation $4,192,231
Collection System, Net of Depreciation and Contrib. Capital 746,451
4,938,682

Fixed Assets, Net of depreciation
53% 1,060,000 mgd

Current Usage

Excess Capacity 47% 940,000 mgd
Total Available 100% 2,000,000 mgd
Value of Excess Capacity $2,321,180

Reimbursement Fee.per Gallon ' $2.469 $/galion
Reimbursement Fee per Cubic Foot $18.472 $/cubic foot
Average Daily Winter Water Usage, Single-family on 3/4-inch meter ‘ 28 cubic feet/day
Reimbursement Fee, Single-family House, or 3/4" Meter $520

Source: City of Canby, Annual Financial Report for Fiscal Year 1995, and Appendix A, compiled by Raymond J.

Bartlett, Economic & Financial Analysis.
Note: one cubic foot equals 7.48 gallons.

Single-family homes on a 3/4-inch water meter use an average of 841 cubic feet of water per
winter month (November through April). At 7.48 gallons per cubic foot, the reimbursement fee
for a single-family residence will be $520 (32.469 x 7.48 g/cf x 841 cf/month /30 days, and

rounded to the nearest $10).

Table 5 shows the schedule of reimbursement fees by meter size and by multi-family residential
unit. In a study of water consumption by commercial and multi-family customers, CUB
determined the equivalent amount of water each size meter used compared with a 3/4-inch meter.
Also, the study showed that whatever meter size, the average multi-family housing unit uses about
98 percent as much water as a single family housing unit.

Since 1991, the city has determined the waste water SDC on meter size. From CUB’s findings,
however, Canby proposes to assess its waste water reimbursement fee on new multi-family
developments as the greater of meter size or number housing units. Also, for additions to existing
multi-family developments, the city will assess the per unit SDC for each new housing unit.

1996 Update Waste Water SDC, City of Canby
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_ Table §
Proposed Reimbursement Fee

Proposed Reimbursement Fee
Proposed By
Meter Equivalent M-F Unit

Size  3/4" Meters| By Meter Size 98%
3/4" 1 $520 3509
1" 2 1,040 509
1 %" 5 2,600 509
2" 10 5,200 509
3" 25 13,000( 509
4" 35 18,200 509

Source: Raymond J. Bartlett, Economic & Financial
Analysis.

Note: Canby Utility Board determined 3/4™ meters
equivalents from actual usage by meter size. According to
the 1990 Census, multiple-family residences have about
as many persons per household (PPH) as single-family:
2.72 persons to 2.78 persons.

B. IMPROVEMENT FEE

Table 6 shows the list of future capital improvements and their cost in 1996 dollars. The city
needs these improvements to fully realize the increase in treatment capacity to 2 mgd. Each
project is allocated according to benefit to existing and future development. Only that. portion
allocated to future development is used to calculate the improvement fee. All of the projects
except the new Aeration Basin & Support Facilities are allocated based on the percentage of
unused capacity in the treatment plant (47 percent). Existing development will use 53 percent of
these proposed improvements. The Aeration Basin & Support Facilities will be built only if
needed and only to benefit future development, therefore, 100 percent of its cost is used to
calculate the improvement fee.

The sum of the capital costs on the capital improvements list allocated to future development .
(32,251,930) divided by the quantity of unused and future capacity (940,000 gallons per day)
equals the improvement fee per gallon of usage per day, $2.396. Based on average household use
of 841 cubic feet per month, the improvement fee per housing unit on a 3/4-inch meter is $500
(32.396/gallon/day x 7.48 cf/ gallon x 841cf/ month x 30 days). ThlS amount also applies to
-single-family residentson a 3/4- mch meter.

1996 Update Waste Water SDC, City of Canby
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Table 7 compares the current and proposed improvement fees, and calculates the improvement
fee based on meter size or on the number of housing units in a multiple-family building.
Currently, Canby applies the improvement fee based only on meter size. Based on the CUB
demand analysis, multi-family developments will be assessed as the greater of meter size or of
number of residential units. The city will assess the improvement fee for non-residential
developments (or residential developments on meters larger than 3/4-inch) based on CUB’s
determination of average usage by meter size, also shown in Table 7.

Table 6 _
Capital Improvements List and Calculation of Waste Water Improvement Fee
Attributable
Total To New Dévelopment
List of Capital Improvements Costs - $ %
UV Basin Cover $45,000 $21,150 47%
Additional Covers & Odor Control 240,000 $112,800 47%
Sludge Dewatering Facilities 500,000 $235,000 47%
Screening Compactor & Dewatering 25,000 311,750 47%
New Aeration Basin & Support Facilities . 1,820,000 $1,820,000 100%
System Planning 109,000 - 351,230 47%
Total $2,739,000  $2,251,930 82%
. Gallons/da
Used Capacity 1,060,000
Excess Capacity 940,000
Total Capacity ' 2,000,000
Improvement Fee
Per Gallon of ADW Flow $2.396
Per Cubic Foot : $17.921
Improvement Fee; Single-Family House, 3/4" Meter $500

Source: Raymond J. Bartlett, Economic & Financial Analysis.

1996 Update Waste Water SDC, City of Canby
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Table 7
Current and Proposed Improvement Fee by Meter Size, by Number of Residential Units

Proposed By Meter Size By
Meter Equivalent Improvement Fee M-F Unit Change

Size 3/4" Meters |  Existing Proposed 98% b %

3/4" 1 $1,200 $500F  $489 (8700) -58%
1" 2 2,626 1,000 439 (1,626) -62%

14" 5 4,989 2,500 489 (2,489) -50%
r =10 7,646 5000 489 (2,646)  -35%
3" 25 13,714 12,500 489 (1,214) -9%
4" 35 21,796 17,500 489 (4,296) -20%

Source: Raymond J. Bartlett, Economic & Financial Analysis.
Note: Meter equivalents are based on CUB figures.

C. IMPROVEMENT FEE CREDIT POLICY

The SDC statutes require the city to have a credit policy for the improvement fee (but not for the
reimbursement fee). Usually, when a developer builds an improvement on the list of capital
improvements used to create the improvement fee (shown on Table 6), then the city must credit
the developer for the cost of making the improvement. The credit reduces the amount of the

1mprovement fee owing on the development
A capital improvement must meet three conditions to qualify for a credit.

First, the improvement must be on the list of capital improvements for SDC funding
(Table 6). If it is not on the list then it does NOT qualify for a credit.

Second, the city must require the public improvement to be built as a condition of
development approval. That is, the city must specifically state to the developer (preferably
in writing) that unless the developer builds the improvement, the city will deny the
proposed development permits to build.

Third, the public improvement (or portions of it) must either be off-site of the proposed
development, or on-site but with excess capacity.

Two criteria determine the value of the credit. First only the cost of that portion of the
improvement that exceeds the minimum standard facility size or capacity needed by the
development can count toward the credit. Second, the total value of the credit cannot exceed the
-amount-of the improvement fee; unless the city takes extraordinary actions.

1996 Update Waste Water SDC, City of Canby
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When the credit exceeds the improvement fee, then the government may (but it does not have to
provide for any further credit) apply the remainder against subsequent phases of the original
development. Also, the statute , . . shall not prohibit a unit of government from providing a
greater credit, or from establishing a system providing for the transferability of credits, or from -
providing a credit for a capital improvement not identified in the plan [meaning those shown on
Table 6], or from providing a share of the costs of such improvement by other means, if a unit of
government so chooses.” [ORS 223.304 (4)(b)] If the city uses these extraordinary credits
indiscriminately, then the SDC will become a very inequitable charge on those who do pay it. Ifit
uses these credits excessively, then it destroys the revenue producing purposes of the SDC.

Since all of the improvements shown on Table 6 involve the treatment plant, which private
developers are unlikely to build, no credits likely will be given for the current or proposed SDC.
Generally, in waste water systems the-only type of improvement credit is when the list of capital
improvements includes portions of the collection system and a developer builds a part of these
improvements. Then only for the over-sizing of the lines.

1996 Update Waste Water SDC, City of Canby
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II USES OF SDC REVENUES s

SDC revenues can be used only for capital improvements. The city may use the reimbursement
fee revenues on any sewer related capital expenditure including replacement of emstmg facilities,
purchase of new facilities, and repayment of indebtedness.

The improvement fee revenues cannot be spent to replace existing facilities. They may be spent
on purchasing new facilities that increase either performance or service provided by existing
facilities, or to acquire new facilities, or on indebtedness used to purchase those facilities. Also,
these revenues must be spent such that “. . .The portion of such improvements funded by the
improvement fees must be related to current or projected development.” [ORS 223.307 (2)] For
example, since only 47 percent of the cost of the proposed UV Covers is included in the SDC
improvement fee, then only 47 percent of the cost should be paid for with improvement fee
revenues. The remammg 5’7 percent must come from other sources such as user fee revenues.

;J ‘}
The revenues from either fee cannot be used to pay for administrative bu1Id1nes unless it is an
incidental cost of a larger sewer improvement. The city can use any SDC revenues to pay the
cost of developing and administering the SDC program.

Beyond these legislated restrictions on the uses of SDC revenues, the City pledged its SDC
revenues to repayment of its 1992 Series Sewer Revenue Bonds (Resolution No. 521,
Authorizing the issuance of Sewer Revenue Bonds, Series 1992). While these bonds are
outstanding (through year 2018), the city pledges to ise the gross revenues of the sewer system,
including revenues from systems development charges, “. . .'to the payment of principal and
interest on all Bonds.” [Resolution No. 521, Section 10 paoe 18] Resolution No. 521 goes on to
stipulate that only after meetmg all of its operatmg and mamtenance costs, debt service on the

system be used for any other purposes

v SUMMARY OF CHANGES

We propose three changes for the SDC. First, the city creates an improvement fee and decreases
the current reimbursement fee. When we made the current SDC findings, the city had no excess
treatment capacity on which to develop a reimbursement fee. Since then, the city has made
significant improvements in the treatment plant and expanded its.capacity. As a result the value of
the improvements and the excess capacity allow for a reimbursement fee.

The second change is in how the city will apply the SDC. We have changed the number of 3/4-
inch meter equivalents for 1-inch and larger water meters to averages developed by the Canby
Utility Board that operates the water system. Also, since multi-family housing units use about 98 - --
percent as much water as single-family units on a 3/4-inch water meter in winter, the SDC for
multi-family developments will be based on the number of housing units or the meter size,

1996 Update Waste Water SDC, City of Canby
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whichever is greater.

Third, the current SDC does not include any portions of the collection system in the improvement
fee. In the proposed reimbursement fee, we include those portions of the collection system that

the city built.

Table 7 summarizes the current and proposed SDC by meter size. The total SDC for 3/4-inch, 1-
inch, and 1 Y-inch meter sizes installed in single-family residential and non-residential commercial
developments will decrease from the current SDC. The total SDC for 2-inch and larger size
meters will increase for these types of development The proposed changes result for two reasons.
First, the planned capital improvements in the current SDC cost less to construct than had beeri
expected. Second, the CUB water demand study shows that customers on large-size meters (2-
inches and larger) consume more water than had been known when we formulated the current
SDC. As aresult, the cost of a 3/4-inch meter equivalent shifts from small-size to larger-size

meters.

'For multi-family developments the proposed SDC may increase or decrease from the current SDC
depending upon the size meter installed and the number of units in a proposed development. For
.example, a 28-unit apartment complex with a 2-inch water meter would pay $7,646 currently.
Using the proposed SDC by number of units, the development would pay $27,944 (i.e., $998/unit
X 28 units). A duplex on a 1-inch meter would pay $2,626 currently, and only $1,980 using the
proposed SDC for a 1-inch meter. Notice that the city assesses the SDC as the greater of the
meter size or number of units. For a duplex on a 1.5-inch meter, the SDC by meter size is greater
than the SDC by number of units,

1996 Update Waste Water SDC, City of Canby
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APPENDIX

Notes to the Appendix:
Following is an itemized list of fixed assets currently in use by the waste water utility. For each

asset, the columns show the year installed, the original acquisition cost, the 1995 book value (i.e.,
the original cost minus accumulated depreciation), the expected life, the replacement value in
1995 dollars, and the depreciated value in 1995 dollars. We determined the 1995 dollar value by
applying the Construction Cost Index provided by the Engineering News Record using January of
each year. The following equation determines the depreciated value in 1995 dollars. .

. Replacement Value .
Expected Life x (1995 - Year Installed)

Depreciated Value 1995 $§'s =

Because the data used in the 1995 audit were updated since the beginning of fiscal year 1996, we
had to adjust the totals in the appendix by reducing the amount 1.1 percent. We show the
correction at the end of the Appendix table.

Since the auditors included none of the collection system in the 1995 audit, we estimated these
values separately at the end of the Appendix table. We include only three major sewer lines. The
city’s consulting engineers estimated the replacement cost of these lines in 1995 dollars,
determined the year installed, and we depreciated the replacement costs by the number of years in
services.

Construction Cost Index as of January,

1947 0.368 1857 0.661 1967 0.971 1977 2322 1987  4.0441
1948 0.411 1958 0.695 1968 1.035 1978 2.488 1988  4.1585
1949 0.442 1959 0.727 1969 1.136 1979 ~ 2.674 1989  4257S5
1950 0.45 1960 0.739 1970 1222 1980 2815 1990 435
1951 0.5 1961 0.78 1971 1.369 1981 3.139 1991 4.4475
1952, 0.51 1862 0.799 1972 1.556 1982 3.448 1892 45508
1953 0.546 1963 0.825 1973 1.711 1983 3.687 1993. 47206
1954 0.571 1964 0.858 1974 1.806 1984 3.825 1994 48674
1855 0.589 1965 0.886 1975 1.958 1985 3.853 1895 5.0673
1956 0.632 1966 0.923 1976 2.142 1886  3.9151 1886 5.1418

Source: Data Resources Incorporated, Engineering News Record.

1996 Update Waste Water SDC, City of Canby
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‘ Depreciatea
Year Original 1585 Book Expected Replacement Value in
Description Installed  Acquisition Cost Value Life Valuein1995 - 1995
"CENCO Model 95470-16 ~ 1984 224, $0.00 10 302 0
HACH - Model 2300 1992 $2,000.00 $1,600.00 10 2,260 1,582
Coming - pH/lon 1984 $299.53 $0.00 10 403 0
Blue M Madel DV-5000-2 1992 $2,000.00 $1,600.00 10 2,260 1,582
Electromantie -MA 1990 $234.50 $140.70 10 277 139
Hanna Model 8733 1988 $83.37 $33.35 10 103 31
OHAUS Port-O-Gram Model # C301P 1990° $281.40 $168.84 10 333 166
HACH Model 41100-52 1988 $166.75. $66.70° 10 206 62
CENCO Model 34532-1 : 1984 $112.32 $0.00 10 151 0
EIMCO 1977 $242.72 $0.00 1S §37 0
ISCO Modei 2700 ) 1987 $2,570.59 $1,370.98 8 3,268 0
Primary Clarifier, Equipment ' 1980 $60,500.00 $38,028.57 35 106,717 60,981
Fumas, PC Vault 1982 $7,904.92 $1,580.98 15 11,785 1,571
Fumnass 1987 $7,568.00 $4,036.27 15 9,622 4,490
Walles & Tuman 44-11 1987 $2,788.00 $1,486.93 15 3,545 1,654
AQUA-Aerobic FS0015 1982 $17,965.73 $3,593.15 15 26,783 3,571
AQUA-Aerobic FS0015 1982 $17,867.73 $3,593.55 15 26,786 3,572
G E - Motor Cantrol Center 1872 $11,342.45 $0.00 15 37,481 0
Hydromatic 40 MPV - AB Recirc. 1972 $4,000.00 $0.00 15 13,218 0
Portable Generator, 85 KVA, 850KR1R 1972 $36,000.00 $0.00 15 118,962 o
Hydromatic Trash Pump, 40EP-VH4 1982 $10,000.00 - $2,000.00 15 14,908 1,988
7MV-B o 1987 $8,568.62 $4,569.93 15 10,894 5,084
6MV-B 1987 $6,426.47 $3,427.45 15 8,171 3,813
6MV-B 1987 $5,000.00 $2,666.67 15 6,357 2,967
ISCO Model 2100 1982 $2,155.89 $431.18 15 3.214 429
Homelite Model 662 1982 $1,800.00 $1,560.00 15 2,034 1,627
EMPAC - 386 - 1992 $1,700.00 $1,020.00 5 1,921 768
Viewsonic - color 1992 $450.00 $270.00 5 508 203
Panasonic KXP1180 1992 $275.00 $165.00 S 311 124
Metal Double Pesestal 1987 $465.79 $302.76 20 592 355
Power Distribution Bldg. Structure 1971 $44,000.00 $15,085.71 35 165,259 51,938
Power Distribution Bldg, Miss Equip. 1994  $153,657.55 $143,413.71 15 189,052 148,449
Ded. $2000 from Canby Ex Final Paym 1995 $2,720.40 $2,720.40 35 2,760 2,760
Sink & Eyewash Install - P&L 1895 $247.00 $247.00 10 251 - 251
Eyewash Install - RAS CI2 1995 $413.58 $413.58 10 420 420
RP-BP install 1995 $213.00 $213.00 10 216 216
Intrusion/Smoke System 1995 $619.50 $619.50 7 629 629
Sludge Pump Controler . 1995 $440.02 $440.02 S 4486 446
Air Dryer/Controler - Bar Scr. 1995 $224.18 $224.16 5 27 227
Desks,Chairs, etc For New Office 1995 $3,195.04 $3,195.04 10 3,242 3,242
Map Folder 1995 $289.00 $289.00 25 293 293
IDE Controler Card 1995 $35.00 $35.00 3 36 36
CPU Fan-2 1995 $50.00 $50.00 3 51 51
Mini-Tower Case 1995 $60.00 $60.00 3 61 61
Fan & CMOS battery. 1995 $65.00 $65.00 3 66 66
New Cables, Connectors 1995 $100.00 $100.00 5 101 101
Network Interface Card 1995 $125.00 $125.00 S 127 127
Inst/Engin Labofor Upgrade Digiboard 1995 $130.00 $130.00 3 132 132
Novell Connect 1.0 SW, Install & Prg 1995 . $2,000.00 $2,000.00 3 2,029 2,029
486DX2-66 Mother board 1995 $195.00 $195.00 3 198 198
Reachout Modem Host & Viewer 1995 $198.00 $199.00 3 202 202
4 MEG Memory Upgrade HP4 printer 1995 $220.00 $220.00 S 223 223
Backup Tapes - DAT 1995 $225.00 $225.00 3 228 28
Installation & Eng. For Tape Backup 1995 $260.00 $260.00 5 264 264
4 MEG RAM memory 1995 $260.00 $260.00 5 264 264
Eng/Labor install Backup Systemn ~ 1985 $260.00 $260.00 3 264 264
Phene/FAX\Modem switch 1995 $280.00 $280.00 3 ‘284 284
Reachout Netwaork (4-User) 1995 $295.00 $285.00 3 299 299
CD ROM Drive 1985 $330.00 $330.00 3 335 335
Modem 28.8 Microcom 1995 $375.00 $375.00 3 381 381
Faxserve For Novell (5 user) 1995 $650.00 $650.00 3 660 660
Novell 4.12 - File Server - Main 1995 $650.00 $650.00 3 660 660
Upgrade DigiBoard 1985 $675.00 3$675.00 3 685 685
1996 Update Waste Water SDC, City of Canby
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Engineering/Labor

SCSI Hard Drive

Workshop Manual

ISE NH3-N Probe
New BOD Incubator
Analyitical Balence
Eye Wash station

7 Aluminum Tri-Pod

SP2 UPS
SP1 UPS Backup

7MLV-BHC Blower

GE Advantage Motor Starter

1996 Update Waste Water SDC, City of Canby

Year Original
Description Installed  Acauisition Cost -
12 MEG RAM memory 1995 $780.
28.8 Modem (Microcom) 19885 $500.00
28.8 Modem (Microcom) 1995 $500.00
ProComm +, install & Program 1985 $1,000.00
DOS 6.22, Windows for Work Groups 1995 $1,200.00
1995 $2,400.00
Norton AntiVirus for Netware + inst 1885 $1,200.00
’ 1995 $1,660.00
2 Gig Tape Backup system 1995 $1,825.00
Mcdem Setup, NW Connect User Setup 1995 $2,325.00
Transfer Switch & Breaker 1995 $8,446.00
Phase | Bond Construction 1994 $1,484.00
Rebuild Sec. Generator & Electrical 1985 $9,272.17
Phase | Bond Construction Liq Damag 1994 $3,480.00
Sec. Generator Startup & Veltage Set 1985 $257.78
1995 $31.35
Phase | Bond Construction 1994 $1,161.00
Engineering Services KB Lift Station 1995 $3,264.00
Engineering Services Phase | Design 1995 $1,161.00
Engineering Services KB Lift Station 1995 $500.00
Engineering Services KB Lift Station 1985 $76.00
Engineering Services KB Lift Station 1995 $446.00
Engineering Services KB Lift Station 1995 §742.00
Secondary Gen. Transfer SW Design 1995 $304.00
Secondary Gen. Transfer SW Design 1995 $494.00
Secondary Gen. Transfer SW Design 1995 $212.00
. Engineering Services KB Lift Station 1995 $1,484.00
Engineering Services KB Lift Station 1985 $1,484.00
1995 $393.75
1995 $2,463.00
1995 $2,667.17
1985 $196.28
1995 $650.00
2752-G50 Extractor Il 1995 $1,850.00
1995 $100.00
1995 $260.00
#4 Swing Top Receptacle (3) 1995 $278.43
Torpedo Receptable(1) 1995 $92.05
D33H8 Discharge Silencer #4 Blower 1995 $1.285.43
1985 $4,160.93
Control Switch - Replacement 1995 $48.00
Input/Output Card - SP2 1985 §798.22
Controller SP2 & PW Pump Controls 1985 $185.00
PLC & WW Control Engineering 1995 $215.83
PLC & WW Contro! Engineering 1895 $215.83
PLC & WW Contro! Engineering 1985 $215.83
PLC & WW Contral Engineering 1985 $215.83
PLC & WW Control Engineering 1895 $215.83
PLC & WW Control Engineering 1885 $215.83
N- Clarifier S8 Monitor Remote -W W 1995 $130.00
S- Clarifier SB Monitor Remate -W W 1995 $130.00
Eff. Totalizer PCL Prog for WW 1995 $195.00
TS Pump PID Control to SP2 1995 $195.00
3PSS Poly Valve Feed Control 1995 $334.00-
GE 90-20 PLC Spare 1995 $613.20
WonderWare Upgrade & Install 1995 $4,570.00
RAS Pump WW Programing (PLC) 1995 $455.00
WW Prg Totalizer from SP2/Batchmate 1995 $650.00
WW Prg LS Remote Control-HR Meters 1985 $715.00
RAS VFD #1 Remote Control 1985 $750.00
RAS VFD #2 Remote Control 1995 $750.00
Water Service AlamyShut Off 1995 $785.00
1995 $789.10
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1995 Book
Value

$500.00

$500.00
$1,000.00
. $1,200.00
$1,200.00
$1,200.00
$1,660.00
$1,825.00
$2,325.00
$8,446.00
$1,441.60
$9,272.17
$3,380.57
$257.78
$31.35
$1,161.00
$3,264.00
$1,161.00
$500.00
$76.00
$446.00
$742.00
$304.00
$494.00
$212:00
$1,484.00
$1,484.00
$303.75
$2,463.00
$2.667.17
$196.28
$650.00
$1,950.00
$100.00
$260.00
$278.43
$92.05
$1,285.43
$4,160.93
$49.00
$798.22
$195.00
$119.17
$119.17
$119.17
$119.17
$119.17
$119.17
$130.00
$130.00
$195.00
$195.00
$334.00
$613.20
$285.00
$455.00
$650.00
$715.00
$750.00
$750.00
$785.00
$789.10

Expected
Life

15

15

Replacement
Value in 1895

2,359

1,304

4,637
462
660
726
761
761
797
801

Depreciateq
Value in
1895

1

507 -
507
1,015
1,218
2,435
1,218
1,684
1,852
2,359
8,570
1,492
8,408
3,499

S01

726
761
761
797
801

Pagec



Year Original
. Descrigtion _________Installed _Acauisition Cost
UV lamp Module 189 51,250.00
GES030 240 Card, Rem. Reset RAS Pump 1995 $798.22
Blower Control/Alarm Prg/Engineer 1985 $981.25
2 GE Advantage Starters -New/Install 1995 $1,165.70
2 GE Advantage Starters -New/Instalf 1995 $1,165.70
Remote Control Programing . 1985 $1,495.00
Remate Control Programing : 1985 $1,495.00
Remote Control Programing 1885 $1,495.00
RAS Mannual Controller Build&Instal 1995 $2,209.69
Remote Control Programing 1985 $1,495.00
GE 90-30 Anag Cards -RAS Pump Contr 1985 $1,214.00
Window Blinds for Cont Rm & Lab 1995 $994.00
Starter Rewind to 24V Sec Gen Conv 1995 $310.00
ADSO-UL-C Air Compress Refrig Unit 1995 $1,490.00
Knott St. Sewer Repair 1985 $3,721.57
Safety Signs 1995 $666.95
KB LS Pump #2 Rebuild 1895 $1,681.00
Rebuild PS DD Pump- 1995 $1.711.35
Phase | Bond Construction 1994  $135,281.40
Rebuild Pump #1 ' 1995 $1,090.00
Rebuild Pump #2 SCLS 1995 $1,486.00
-Start/Stop Switch P&L 1995 $80.00
Start/Stop Switch P&L 1995 $80.00
Cover for Secondary Generator 1995 $2,411.00
Install VFD for SS Trans Pump ) 1995 $2,261.67
Wiring Upgrade 1995 " $103.40
Wiring Upgrade 1995 $298.52
Wiring Upgrade 1995 $342.41
Wiring Control Upgrade 1995 $423.36
Wiring Upgrade - Blower Alarm/Cril 1995 $816.57
WTE0W White Wastebaskets (4) 1995 - $85.08
Diffuser Replacement Parts 1995 $250.00
RAS Pump Reset Relays & Calibrate 1995 $251.00
Water Service Pump Replacement 1995 $1,588.00
Water Service Pump Replacement 1995 $1,036.67
Phase | Improvments -Final Payment 1995  $135,281.40
Phase | Improvments - Landscaping BD 1995 $315.00
Cabnet work in Control Bldg. 19¢5 $950.00
YSt 1994 $900.00
34th Street, Structure 1993 $24,000.00
34th Street, Equipmemt 1993 $15,000.00
Willow Creek, Structure 1993 $15,000.00
Willow Creek, Equipmemt 1993 $15,000.00
Knights Bridge, Structure 1964 $20,000.00
Knights Bridge, Equipment 1964 $8,000.00
Shopping Center, Structure 1975 $8,000.00
Shopping Center, Equipment 1975 $8,000.00
3rd & Baker Drive, Structure 1970 $8,000.00
3rd & Baker Drive, Equipmemt 1970 $8,000.00
11th & Pine LS, Structure 1980 $8,000.00
11th & Pine LS, Equipment ’ 1980 $8,000.00
Headworks/ Control Bldg. - Structure 1994  $286,000.00
Headworks/ Control Bidg. - Equipment : 1994 -$78,000.00
Lab, Structure 1984 $57,200.00
Primary Sludge Vautt, Structure 1981 $80,000.00
Primary Sludge Vault, Equipment 1984 $29,000.00
Primary Clarifier, Structure 1981 $121,000.00
Aeration Basin, Structure 1970 $220,000.00
Aeration Basin, Equipment 1970 $66,500.00
Secondary Clarifier-N, Structure 1994 $176,000.00
Secondary Clarifier - S, Structure - 1984  $176,000.00
RAS Pump Station, Structure 1994 $35,200:00
RAS Pump Station, Equipment . 1994 $1,000.00

1996 Update Waste Water SDC, City of Canby
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1995 Book

2
T

Expected
Life

Replacement

Depreciated
Value in

$1,115.70
$1,495.00
$1,485.00
$1,495.00
$2,209.69
$1,495.00
$1.214.00
$984.00
$310.00
$1,420.00
$0.00
$666.95
$1,681.00
$1,711.35
$131,416.22
$1,090:.00
$1,486.00
$80.00
$80.00
$2,411.00

$2,261.67 -

$103.40
$298.52
$342.14
$423.36
$816.57
$85.08
$250.00
$251.00
$1,588.00
$1,036.67
$135,281.40

$315.00 -

$650.00
$810.00
$23,314.29
$14,000.00
$14,571.43
$14,000.00
$§2857.14
$0.00
$3,657.14
$0.00
$2514.29
$0.00
$4,800.00
$0.00
$281,600.00
$72,800.00
$40,857.14
$50,285.71
$9,666.67
$76.057.14
$205,168.54
50.00
$170,971.43
$170,971.43
$34,194.29
$933.33

258
1,611
1,052

137,270

320

964

932

26,141
16,338
16,338
16,338
119,855
47,942
21,008
21,008
33,662
33,662
14,111

14,111

296,041
80,738
76,892

131,043
38,984

198,203

925,692

279,812

182,179

182,179
36,436

1,038

14,160
15,405
14,160
13,698
0

9,004

0

9,618

o]

8,064

0
291,487
75,356
52,726
78,626
10,396
118,822
264,484
0
176,974
176,974
35,385
866
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Year
Description Installed

UV Basin, Structure 1994
UV Basin, Equipment 1994
Stabilized Sludge Tank Structure . 1970
DFiow,403-3D-DI, Equipment PUMP 1994
MuUltiranger Plus- PL313 - ’ 1994
Wash Tank, Structure 1971
Wash Tank, Equipment 1994
North Storage Pond 1994
Storage Ponds, Equipment 1994
South Storage Pond 1994
Blower Building, Structure 1986
Blower Building, Equipment 1987
Flamable Storagre, Structure 1980
Solids Handling Building, Structure 1994
Lime Silo, Structure 1994
Lime Silo, Equipment 1994
Gas Storage Shed - Hoses & Tools 1982
Empac - 486-33 1994
Bamstead, A-1013-M8116268 - 1985
4 Object, UNILUX, KYOWA 1989
DO Meter, YS! - F9103634 1988
Wheaton, Model 8000 1992
Kenmore, Model 15.1 1985
Low Temp Hotpoint, Model 46-04502 1988
YS!, 54A - 10957 1994
Thermolyne, Mode! 1500 1985
Comning, Model 255 -2503 1993
IEC Clinical 1986
All American, Model 25X 1993
Lab Conco 1985
Boekel 1985
Euathem, Model 213-116 1991
Mettler, Model H31AR 1985
000M385619 1994
Panasonic, Model KX-p1191 1990
VWR, Model SASSNNXGITC 1985
Acid Storage 1991
GAS TEK 1991
GE, Model PSCIrS6CEN 1994
GE 8000 Line 1994
SP1 1994
RS Pump #1 | 1994
RS Pump #2 1994
RS Pump #3 1994
Vulean, Mechanical 1994
Vulcan 1994
Sampler, 800SL, Modei 3000-INF 1894
Ultra Sonic OCM llI, Flow Meter -INF 1994
HW, Purafil 1994
Smith & Loveless 1994
Goodman, Model 15 1894
Mitac, 486-66 1994
Royal 1994
HP Laserjet IV 1994
Mitac - 486-66 1994
GS24X8DA 1994
Whiripool, Model MH7100Z2YB-0 1994
Hotpoaint 1994
Hotpoint . 1994
Barnstead Nanopure, Model D4744 1994
Royce Interface Level, Model 2511 1994
- Royce Interface Level,-Madel 2500—— 1994
Kaman, RAS Pump Control 1994

Original

Acauisition Cost
$132,000.00
$165,000.00
$165,000.00
$25,000.00

T $2,500.00
$88,000.00
$32,000.00
$66,000.00
$11,000.00
$£66,000.00
$35,200.00
$66,000.00
$15,400.00
$198,000.00
$99,000.00
$16,500.00

$2,000.00

$3,000.00
$1,506.00
$2,800.00
$1,150.00
$2,437.00
$1,163.84
$3,095.00
$575.00
$1,223.00
$2,900.00
$595.62
$350.00
$1,223.00
$355.68
$515.80
$2,800.00
$3,500.00
$430.00
$1,500.72
$562.80
$2,063.58
$1,470.14
$25,000.00
$35,000.00
$15,000.00
$15,000.00
$15,000.00
$20,000.00
$10,000.00
$3,200.00
$2,500.00

$25,000.00 -

$20,000.00
$13,000.00
$4,500.00
$900.00
$1,800.00
$4,500.00
$1,300.00
$400.00
$500.00
$500.00
$2,900.00
$5,000.00
$5,000.00.
$7,000.00

1996 Update Waste Water SDC, City of Canby
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1995 Book
Value
$128,228.57
$154,000.00
$51,857.14
$23,333.33
$2,250.00
$30,171.43
$29,866.67
$64,114.29
$10,685.71
$64,114.29
$27.154.29
$35,200.00
$9,240.00
$192,342.86
$94,050.00

$15,400.00

$1,314.29
$2,400.00
$0.00
$1,400.00
$575.00
$1,949.60
$465.54
$1,238.00
$517.50
$0.00
$2,610.00
$119.12
$315.00
$0.00
$0.00
$361.13
$0.00
$2,800.00
$0.00

. s0.00
$383.96
$1,444.51
$1,323.13
$22,500.00
$31,500.00
$13,500.00
$14,000.00
$13,500.00
$18,000.00
$9,000.00
$2,880.00
$2,250.00
$22,500.00
$18,000.00
$11,700.00
$3,600.00
$720.00
$1,440.00
$3,600.00
$1,213.33
$373.33
$466.67
$466.67
$2,610.00
$4,500.00
$4,500.00
$6,300.C0

Expected
Life

35

15
35
- 15

Replacement
Value in 1995
136,
170,793
694,268
25,878
2,588
‘330,517
33,123
68,317
11,386
68,317
486,229
83,915
27,164
204,952
102,476
17,078
2,982
3,105
2,010
3,382
1,389
2,753
1,553
3,827
585
1,632
3,158
782
381
1,632
475
586
3,737
3,623
508
2,003
651
2,386
1522
25,878
36,229
15,527
15,527
18,527
20,702
10,351
3,312
2,588
25,878
20,702
13,456
4,658
932
1,863
4,658
1,346
414
518
518
3,002
5,176

5176 __

7.246

Depreciated
Value in
1995
132,731
159,407
198,363
24,153
2,329
103,877
30,915
66,365
11,061
66,365
34,342
39,160
15,522
199,096
97,352
15,941
1,874
2,484

1,353
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Depreciated .
Year Original 1995 Book Expected Replacement Value in
Description Installed  Acquisition Cost Value Life Value in-1995 1995

Kaman 1994 $7.000.00 $6,300.00 10 7,246 6.521
Secondary Clarifier Drive, North 1994 $45,000.00 $42,000.00 15 45,580 43,475
Secondary Clarifier N - Equipment 1894 $40,000.00 $36,000.00 10 41,404 37,264
Secondary Clarifier Drive, South 1994 $45,000.00 $40,500.00 10 46,580 41,922
Secondary Clarifier S Equipment 1994 $40,000.00 - $36,000.00 10 41,404 37,264
Model 200 DFAA Generator 1994 $45,000.00 $40,500.00 10 46,580 41,922
OT400 Switch Gear - 1994 $15,000.00 $13,500.00 10 15,827 13,974
GE 8000, Model 4-948997 1994 $20,000.00 $18,000.00 10 20,702 18,632
RS Pump Hoist, Model 5334 ' 1994 $1,500.00 $1,350.00 10 1,553 1,397
Milltronics OCM IIl Ultra Sonic " 1994 $2,500.00 $2,250.00 10 2588 . 2329
Sampier - influent, Model 300 1994 $3,000.00 $2,700.00 10 3,105 2,795
American Sigma Samp. Enclosure 1994 $500.00 $450.00 10 518 466
Budget, 1/2 Ton Overhead Crane 1994 $4,600.00 $4,293.33 15 4,762 4,444
7 Station Comdial Phone System 1994 $4,500.00 $4,050.00 10 4,658 4,192
SandPiper 1994 $8,000.00 $7,200.00 10 8,281 7.453
2- Hydrostal, Model D4K-S-DOS 1994 $15,000.00 $13,500.00 10 15527 13,974
Clarifier Alge Brushes 1994 $8,500.00 $7,650.00 10 8,798 7,919
Clarifier Alge Brushes 1994 $8,500.00 $7,650.00 10 8,798 7.919
PolyBlend, Stranco, Model 10-4.5 1994 $5,000.00 $4,500.00 10 5,176 4,658
Lightrin Dara Mix, Model E77R3026T 1994 $750.00 $675.00 10 776 699
Chem Taner Tank 1994 $2,000.00 $1,800.00 10 2,070 1,863
Chem Taner Tank : 1984 $2,000.00 $1,800.00 10 2,070 1,863
Bomeman Pump, Mode! EHE75-P1 1994 $10,000.00 $9,000.00 10 10,351 ‘9,316
Bormeman Pump, Model EH-236-P1 1994 . $10,000.00 $9,000.00 10 10,351 9,316
Wet Sludge Loadout ' 1994 $25,000.00 $22,500.00 10 25,878 23,290
DF TSTP, Model 403-2D-D1 1994 $27,000.00 $24,300.00 10 27,948 . 25,153
Eimco, 2 Meter GBT 1994 $110,000.00 $99,000.00 10 . 113,862 102,476
Wemco Hydrostal, Model D4X-DE3A4 1994 $12,000.00 $10,800.00 10 12,421 11,179
Kaman, RAS Pump Control 1994 $8,500.00 $7,650.00 10 8,798 7.919
Kaman, PPC 1994 $8,500.00 $7,650.00 10 8,798 7.919
Kaman, LP 1994 $8,500.00 $7,650.00 10. 8,798 7,919
Kaman, TSP 1994 $8,500.00 $7,650.00 10 8,798 7,918
Process Water Pump 1994 $4,000.00 $3,600.00 10 4,140 3,726
Process Water Pressure Tank 1994 - $3,000.00 $2,700.00 10 3,105 2795
DFlow, TSTP, 403-2D-D1 1994 $25,000.00 $22,500.00 10 25,878 23,290
SP-2 Panel, GE 90-30 PLC 1994 $8,000.00 --$7,200.00 10 8,281 7,453
STSP, VFD 1994 $8,500.00 $7,650.00 10 8,798 7.919
Pond Trans Pump, Mode! 403-3D-D1 1994 $25,000.00 $22,500.00 10 25,878 23,280
Pond transfer Bldg. - Structure 1994 $5,000.00 $4,857.14 35 5,176 5,028
Para Fil Air Scrubber 1994 $25,000.00 $22,500.00 10 25,878 23,290
Anoxic Zone Mixer 1994 $5,000.00 $4,500.00 10 5,176 4,658
Desk & Chair : 1994 $435.00 $391.50 10 450 405
Desk/chair, 36x72 1994 $1,060.00 $1,007.00 20 1,097 1,042
Bookcase/Qak 1994 $299.00 $284.05 20 309 294
' Filing Cabnet “ 1994 $127.00 $120.65 20 131 125
Filing Cabnet 1994 $127.00 $120.65 20 131 125
Map Hanger 1994 $289.00 $274.55 20 299 284
Table & Chairs, 42x42 1994 $510.00 $484.50 20 528 502
Fumas, PS Vautt 1982 $2,500.00 $500.00 15 3,727 - 497
Dylastir Model 25103 1984 $93.60 $0.00 10 126 0
Waring 1984 $112.32 $0.00 10 151 0
Letter, 2 Drawer 1978 $58.35 $11.67 20 121 18
Letter, 4 Drawer 1986 $129.57 $77.74 20 170 94
Steno 1982 $97.92 $39.17 20 146 51
Steno 1976 $64.43 $6.44 20 155 8
Missellaneous 1988 $10,000.00 $4,000.00 10 12,365 3,709
S Folding 1976 $44.45 $4.45 20 107 5
Metal, Uphalstereed 1985 $87.24 $47.98 20 116 58
folding 1976 $33.32 $3.33 20 80 4
Swievel Arm 1976 $88.86 $8.89 20 213 11
Side - Uphoistered 1976 $48.87 $4.89 20 117 6
Legal, 4 Drawer 1985 $158.62 $87.24 20 212 106
Sub. Sump Pump 1989 $320.41 $213.61 1S 387 232

1996 Update Waste Water SDC, City of Canby
Raymond J. Bartlett, Economic & Financial Analysis : Page f



Depreciated

Year Original 1995 Book Expected  Repiacement Value in
Desc@tion Installed  Acquisition Cost Value Life Value in 1995 1985

Sub Pump - Spare 1979 $189.36 30.00 15 364 ]
Process Pipe, Vaives, & Fittings 1981 $5,097.23 $679.63 15 8,349 557
3 Set 1978 $152.22 $30.44 20 315 47
1 Set - E 1978 $50.74 $10.15 20 105 .16
Air Compressors D255-A 1982 $20,000.00 $4,000.00 15 29,816 3,975
SandPiper SB3-A . 1982 $7.500.00 $1,500.00 15 11,181 1,491
Process Piping 1982 $6,960.00 $1,392.00 15 10,376 1,383
Pipes & Valves § 1972 $19,500.00 $0.00 15 64,438 0
Work Bench 1976 $222.16 $22.22 20 533 27
Wrenches, Hammers, Saws, Elc. 1982 $2,500.00 $500.00 15 3,721 497
4 Drawer Legal 1987 $169.38 $110.10 20 215 129
Wood - three tier 1987 $118.57 $77.07 20 151 90
Steno 1987 $122.80 $79.82 20 156 94
Metal - Upholstered 1987 $93.16 $60.55 20 118 71
Letter - 2 Drawer 1987 $97.39 $63.30 20 124 74
Business machine 1987 $169.38 $110.10 20 215 129
40 MPV, 4" x 4*100 gpm, 25" Head 1981 $4,842.00 $645.60 15 7.931 529
Alarm System - Old System 1991 $979.00 $783.20 15 1,132 830
Hydromatic Submersible, 3-hp 1972 $1,458.32 $0.00 15 4,819 0
Hydromatic Subermisable, 3-hp 1972 $1,458.32 $0.00 15 4,819 0
-Alarm system 1974 $817.50 $0.00 15 2,327 a
Alarm System 1976 $415.61 $0.00 15 698 0
Alarm System 1972 $324.07 $0.00 15 1,071 0
Alarm System 1979 $1,402.00 $0.00 18 . 2,696 0
Chain Link, 3-Wire Safety 1972 $4,462.00 $0.00 20 14,745 0
Walkway & Parking Area 1972 $2,339.16 $0.00 20 7,730 0
DD Pump, Sandpiper, 2° 1980 $1,000.00 $733.33 15 1,182 788
10 Foot Boat For AB Maintenance 1987 $1,000.00 $650.00 '20 1.271 763 -
PUMP, Trailer Mounted, Hydronix 4" 1987 $3,500.00 $1,866.67 15 4,450 2,077
ISCO, Model 3700 1991 $2,800.00 $2,240.00 15 3,237 2,374
Sandpiper 3" Waste Pump 1982 $7,500.00 $1,500.00 15 11,181 1,491
RPBP on City Water 1992 $400.00 $346.67 15 452 362
Underground 1982 $91,657.00 $36,662.80 20 136,643 47,825
PC DOS Based Software 1892 $8,000.00 $4,800.00 S 9,039 - 3,616
Coming, Model 107 1987 $375.00 $112.50 10 4a77 g5
HACH COD Digester 1987 $175.00 $52.50 . 10 223 .45
Group of Miscellaneous Glassware 1992 $18,000.00 $14,400.00 10 20,338 14,236
Metler - Table Type 1982 $1,050.00 $0.00 10 1,565 0
Miscellaneous Minor Lab Equipment 1987 $12,000.00 $3,600.00 10 15,257 3,051
15 KVA Portable, For LS 1985 $25,000.00 $0.00 10 33,362 0
SAD Aerator #1 1982 $20,000.00 $4,000.00 15 29,816 3,975
SAD Aerator #2 1982 $27,500.00 $0.00 10 40,997 0
Stabil-Therm 1987 $1,025.00 $307.50 10 1,303 261
Boekel 1984 $425.00 $0.00 10 571 0
HACH - Analog Type - 1972 $2,700.00 $0.00 10 8,922 (o}
Coming 1985 $875.00 $0.00 10 1,168 0
With Heater & Mixer 1985 $390.00 $0.00 10 520 0
Bod Incubator 1971 -$1,600.00 $0.00 10 6,009 0
Piping, Primary Clarifier 1982 $2.000.00 $400.00 15 2.982 308
Total $4,721,472.05 $3,659,160.31 7,481,916 4,239,884
Audit, 1985 $3,618,034.00 26

Difference $41,126.31 1.1% Adj. Value 4,192,231
Collection System

Redwood Insutrial Sewer 1989 50 783,112 689,139
Township Road Interceptor 1994 50 24,600 24,108
South Pine Street Oversizing 1995 50 33,204 33,204

746,451

1996 Update Waste Water SDC, City of Canby
Raymond J. Bartlett, Economic & Financial Analysis Pageg
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CITY OF CANBY
PUBLIC STREET IMPROVEMENTS

DESIGN MANUAL AND STANDARD SPECIFICATIONS

1. Requirements for Public Street Improvements

1.1

2

8]

Public street improvements are conditioned through the development review process,
City ordinances and other policies adopted by the City. No public street
improvements or utility construction shall commence prior to the City of Canby and
Canby Utility Board approval of the construction plans. Designs submitted for
approval shall be stamped by a Registered Professional Engineer licensed to practice
in the State of Oregon.

Submittal requirements consist of design plans, grading plans, erosion control plans
and other information as required for street or utility construction, including paving,
curbs and sidewalks, sanitary sewer and storm drainage.

The current revision of the Standard Specifications and Drawings for Public Works
Construction, Oregon Chapter, APWA are hereby adopted and incorporated as part
of this document by reference except as modified herein.

Design Plan Format

8]

.1

[
(™

(£
~1
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The plans shall be submitted on 24" x 36" or larger plans sheets.

Vicinity Maps shall be located on the first sheet of all plans and shall show the
location of the project with respect to the nearest major street intersection.

A north arrow shall be shown on each plan view sheet of the plans and adjacent to any
other drawing which is not oriented the same as other drawings on the sheet.

Plan scales shall be 1"= 1"V, 1"=10'H: 1"=2'V, 1"=20"H; ["=4'V, 1"= 40'H: or 1"=
5'V, 1"= 50'H for all drawings except details.

Letter size shail not be smaller than 0.10 inch high.

The location and elevation of a National Geodetic Survey, United States Geological
Survey, State Highway or Clackamas County bench mark shall be shown. No other
darum shall be used without permission of the City of Canby or Canby Utility Board.
Temporary bench marks and elevations shall be shown on the plans.

A title block shail appear on each sheet of the plan set and shall be placed in the lower
right-hand corner of the sheet. across the bottom edge of the sheet or across the right-

Page |
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hand edge of the sheet. The title block shall include the names of the prOJect the
engineering firm, the owner, the sheet title and the sheet number.

The seal of the Registered Professional Engineer responsible for preparation of the
plans shall appear on the each sheet.

The description and date of all revisions to the plans shall be shown on each sheet
affected, and shall be approved and dated by a Registered Professional Engineer as
evidenced by signature or initial.

Plan views shall show the following:
a. Right-Of-Way, property, tract, and easement lines.
b. Subdivision name, lot numbers, street names and other identifying labels.

Developer’s name, address and phone number. Subdivision and street names
are subject to approval of the City Planning Department.

c. Location and stationing of existing and proposed street centerlines and faces
of curb.
d. Horizontal alignment and curve data of street centerlines and curb returns

including Radius, Delta and Length.

e. Existing underground utilities and vegetation in conflict with the construction
or operation of the street.

f Match lines with sheet number references.

8. Street stationing to be noted at 100 foot intervals.

h. Top of curve elevations along curb returns at quarter-deltas.

L Location of the low points of street grades and curb returns.

J. Sidewalk ramp locations or general note requiring ramps at each pedestrian

accessible location.

k. Crown lines along portions of streets transitioning from one typical section to-
another.
L Centerline stationing of all intersecting streets.
m. Location and description of existing survey monuments, including but not

limited o, section corners, quarter corners and donation land claim corners.
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n. Legend.
Profile views shall show the following:

a. Stationing, elevations, vertical curve data and slopes for center of streets or
top of curbs. For offset or superelevation cross sections; both curbs shall be
profiled. Where curbs are not to be constructed, centerline of street and ditch
inverts shall be shown.

b. Original ground along the centerline and if necessary at the edges of the right-
of-way if grade differences are significant.

c. Centerline of existing streets for a distance of at least one hundred fifty (150)
feet each way at intersections with proposed streets and past the limits of
construction.

d. Vertical alignment of streets.

e. The top of curve for all cul-de-sacs, eyebrows and curb returns

Review Procedure

Ten (10) sets of complete plans shall be submitted for review by the City of Canby
and Canby Utility Board. This review is to check that the all required information has

been submitted.

Upon completion of the detailed review by the City, the City will return one (1) set
of plans with “Red Line” comments. After the deign Engineer has completed all
revisions, ten (10) revised plans and the original “Red Line” plans shall be returned

to the City for construction approval.

4, As-Built Drawings

4.1

A.:1000S7TT SPE
Aevised 707

Fallowing completion of construction, the design Engineer shall submit to the City of
Canby and/or Canby Utility Board as applicable, two (2) sets of As-builts blue lines,
one (1) complete set of reproducible as-built drawings and one (1) set on electronic
media in AutoCad format if used on the project. As-built drawings shall describe any
and all revisions 1o the previously approved construction plans shall indicate the limits
of anv surplus material placed as fill on building sites, and shall be accompanied by a
certification letter trom the design Engineer, indicating that the as-builts are accurate.

Page 3



5. Street Design

5.1  Typical Street Sections:
|

!

112 UTILITY ARTER AL STREET SECTION 12 UTILITY
(EASEMENT 0’ EASEMENT,
! 5 44

i
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I
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= ] 4 |
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CONCRETE DLvEMENT SoNSRSuE DY ah oy
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AFTER INITIAL CONSTRUCTION)

[ X >N I ) [ -
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5.2 Horizontal alignment shall meet the following requirements.

a. Centerline alignment of improvements should be parallel to the centerline of
the right-of-way.

b. Centerline of a proposed street extension shall be aligned with the existing
street centerline.

(o] The following are guidelines for minimum horizontal curve radius:
Arterial Streets - 250 feet
Collector Streets - 200 feet
Local Streets - 150 feet

Vertical alignment shall meet the following requirements.

wn
W

a. Minimum tangent street gradients shall be one-half (0.5) percent along the
crown and curb.

b. Maximum street gradients shall be fifteen (13) percent for collector, and local
streets, and ten (10) percent for arterials. Grades in excess of fifteen (13)
percent must be approved by the City Engineer on an individual basis.

C. Local streets intersecting with a collector or greater functional classification
street or streets intended to be posted with a stop sign shall provide a landing
averaging two (2) percent or less. Landings are that portion of the street
within {fty (50) feet of the edge of the intersecting street at full improvement.

d. Grade changes of more than one (1) percent shall be accomplished with
vertical curves, with minimum length of fifty (50) feet.

€. At street intersections, the crown of the major (higher classification) street
shall continue through the intersection. The roadway section of the minor

street will flatten to match the major street at the curbline.

f. Street grades, intersections and superelevation tfansitions shall be designed to
not allow concentrations of stormwater to flow over the pavement.

Angeis betwesn intersecting streets shall meet the following requirements.

}Jl
R

a. The interior angle at intersecting streets shall be kept as near to mnety (90)
degrees as possible and in no case shail it be less than seventy-five (73)
degrees.

AMO0SSTD SPE
Reviseq ~-3-97 Page §
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7.3 Minimum Design Standards

a. Only public right-of-ways runoff shall, by design, be collected and disposed
wilthin the public storm drainage system. Upon development, runoff from

b. A sump shall be provided on all storm drain collection systems prior to
entering a drywell or piping system. Catch basin design shall include
removable baffle plate and debris sump as shown on the attached standard
drawing or alternatively , a sedimentation manhole with minimum 24"
sump may be installed to intercept flow prior to entering a drywell or

piping system.

c. Drywell design shall be a minimum of 26 feet deep, with the bottom 10"
perforated. Site specific designs will be allowed with adequate analysis
submitted by a registered Engineer demonstrating adequate capacity;

d. In the absence of detailed hydrogeological analysis, drywells shall be [ocated
to collect up to approximately one half acre of runoff. Gutter flow shall be

limited to 400-300 lineal feet; and,

e. Pipeline construction shall conform to the same standards as Sanitary Sewer
Construction.

7.4 Materials

a. Dryweils shall be constructed of perforated concrete pipe conforming to
- ASTM—78 or asphalt coated corrugated metal pipe. one piece 12 gauge, with
standard flat top and manhole access;

b. Storm drainage pipelines shail be rubber ring concrete pipe conforming
" to ASTM C-14 or C-76 as required, polyvinyl chloride (PVC) gravity
sewer conforming to ASTM D-3034 SDR 35, or smooth bore
polyethylene (P.E.) pipe conforming to the standards of AASHTO M-

294 Type S and ASTM F-667, Hancor ADS N-12 or equal; and,

c. Catch basins shall be cast-in-place or precast conforming to the City of Canby
standard drawing or ODOT Type G2 inlet with sump.

8. Construction Specifications

8.1 All public improvement shail be inspected by an Oregon Registered Engineer ora
qualified individual under the supervision of an Oregon Registered Engineer. The City

will not authorize work o begin on public improvements without designation of an

A 1009STD SPE 5
Revised T.3.97 Page 11



engineer’s inspector by the owner or developer. All inspection costs including
required testing shall be paid by the owner or developer.

An Engineer whose firm, or any member of the firm, has an interest in the
development for which the improvements are required cannot be designated
engineer’s inspector unless full disclosure and prior approvals are granted. The
engineer’s inspectors relationship to the project must be solely that of a professional
service nature.

82  Construction services provided by the City shall be limited to:

Liaison between the inspecting engineer and the City.

General monitoring of work progress.

Observation of all performance testing.

Participate in final inspection for acceptance of improvements.

p.o op

8.3  The following minimum activities are required of the designated inspector:

a. Maintain a project log book which contains at least the following information:
1. Job number and name of engineer and designers;
2. Date and time of site visits;
3. Weather conditions, including temperature;
4. A description of construction activities;
5. Statements of directions to change plans, specifications, stop work,

reject materials or other work quality actions;

6. Public agency contacts which result in plan changes or other
significant actions;

7. Perceived problems and action taken;

3. General remarks;

S. Final and staged inspections,

10.  Record all material, soil and compaction tests.

b The inspecting engineer shall obtain and use a copy of City-approved
construction plans and specifications;

c. Review and approve all pipe, aggregate, concrete, A.C. and other materials
to ensure their compliance with City standards;

d. Approve all plan or specification changes in writing and obtain City approval,

e. Monitor and concur in construction activities to ensure end products meet
City specificauons; -

i Perform or have performed material. composition and other tests required to
ensure City specifications are met; and,

A 1009STD SPE ”
Aevised 397 Pagal2
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8. For pavement construction, perform the following stage inspections and
record date of each:

Curbs are built to line and grade;

Subgrade meets grade and compaction specifications;

Base rock meets grade and compaction specifications;

Wearing course meets grade and compaction specifications. The City
shall be given twenty-four (24) hour notice of impending stage
inspections.

Sl ol o

h. The contractor is responsible for observing the safety of the work and of all
persons and property coming into contact with the work. The contractor shall
conduct his work in such a manner as to comply with all the requirements
prescribed by the Oregon Occupational Safety and Health Administration

(OSHA).

The City Inspector’s role is not one of supervision or safety management, but is one
of watchful care only. Nothing contained in this section or elsewhere in this book shall
be interpreted to obligate the City to act in any situation, nor shift the owner’s
responsibility for safety compliance to the City. No responsibility for the safety of the
work or for construction means, methods, techniques, sequences or procedures shall
attach to the City by virtue of its action or inaction under this section.

Pegu 1l
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