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Council Bill No. 13-668 

ORDINANCE NO. 13-673-0 

AN ORDINANCE AMENDING THE COMPREHENSIVE PLAN FOR THE 
CITY OF COLUMBIA CITY, OREGON, AS ADOPTED BY ORDINANCE NO. 
03-585-0. 

The City of Columbia City ordains as follows: 

Section 1. The City hereby adopts "The City of Columbia City Water 
System Master Plan, dated March 5, 2013" as Appendix J of the Comprehensive 
Plan. 

Section 2. The City hereby amends Section II , Inventories of State Goals, 
Subsection I, Public Facilities and Services, Item 1, Water, to read as follows: 

"Historically treated water has been purchased wholesale from the City of St. 
Helens. The connection is located on Highway (Hwy) 30 by L Street. In 2007 the 
City brought PW-2 well into production with the hopes of becoming self sufficient, 
but flow rates have been less than anticipated and the City still must rely on the 
City of St. Helens when the well is down for maintenance or to meet peak 
summer time demands when well capacity is at its lowest and demand is highest. 
In 2010, the well was capable of producing a sustainable summer time flow of 
only 115 gallons per minute (gpm). Improvements to the well including a 
rehabilitation effort to remove biofouling, lowering the well pump, and connecting 
the other smaller PW-1 well to the system is projected to yield a sustainable 
minimum summer time flow of 215 gpm. 

Historical Water Usage and Demand Projections 1 

Year Population Total Annual Consumption ADD (gpm) 
2009 1,934 62,455,404 120 
2010 1,979 56,681 ,353 109 
2011 2,025 53,120,821 102 
2012 2,053 60,397,207 117 
2022 2,346 69,016,974 133 
2032 2,580 75,901,020 146 

Columbia City has water rights totaling 600 gpm for PW-1 and PW-2 wells. The 
City additionally has water rights for 750 gpm for a well not being utilized due to 
poor water quality located at the K Street Reservoirs site. 

Columbia City has three storage reservoirs: Upper Reservoir, a 0.2 MG Welded 
Steel reservoir constructed in 1984; K Street 1, a 1.0 MG Concrete reservoir 
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constructed in 2003; and K Street 2, a .2 MG Welded Steel reservoir constructed 
in 1979." 

Section 3. The City hereby adopts "The City of Columbia City 
Wastewater Collection System Facility Plan, dated March 5, 2013" as Appendix 
K of the Comprehensive Plan. 

Section 4. The City hereby amends Section II, Inventories of State Goals, 
Subsection I, Public Facilities and Services, Item 2, Sewage, to read as follows: 

"Columbia City does not have any treatment facilities. All wastewater is pumped 
to the City of St. Helens system for treatment and disposal. The conveyance 
system is composed of gravity sewer lines, pump stations, and force mains 
encompassing over 16 miles of pipeline. The system is relatively new with the 
ma)ority of piping installed in the1992 initial City wide sewering effort and 
followed by additional improvements to serve new land developments. The 
original sewer system was designed to be a septic tank effluent system with 
small diameter mainlines laid at minimum depth of 4 feet and shallower grades 
than is typically used for sewers that receive direct flow. Some areas of town do 
not have septic tanks and are serviced by direct flow of the sewage to the 
collection system. 

Currently, there are approximately 811 sewer connections. 283 of these 
connections are direct flow into the sewer collection system, while the remaining 
528 connections share 475 septic tanks (418 concrete and 57 steel). There are 
also 23 small sewer pumps to overcome elevation problems. All wastewater is 
pumped to the City of St. Helens for treatment via a 6-inch diameter force main. 
Two pump stations, the K Street (St.) and the River Club Estates (RCE) pump 
stations, are connected to this force main. The two other pump stations, the Pixie 
Park and Forest Park pump stations, pump flows from lower elevations to points 
in the system where it then flows by gravity to the RCE Pump Station. 

City Wide Historical and Projected Flow Rates2 

Year Population Flow Avg Daily Flow 

2007 
2008 
2009 
2010 
2011 
2012 
2022 
2032 

1,847 
1,890 
1,934 
1,979 
2,025 
2053 
2346 
2580 

(MG) (MGD) 
36.1 0.099 
37.9 0.104 
36.7 0.101 
34.3 0.094 
41.4 0.113 
40.6 0.111, 
46.4 0.127 
51.0 0.140 

Per Capita Flow 
(gpcpd) 

54 
55 
52 
48 
56 
54 
54 
54 

MG - million gallons; MGD - million gallons per day; gpcpd - gallons per capita per day, 
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Additional collection piping will be needed to accommodate new developments. 
In the south area, the majority can be served by gravity sewer to the K-St. pump 
station. The exception to this is approximately 2.5 acres in lower elevation portion 
on the extreme south end that will require a pump station or individual pumps. 
The area should be designed as a direct flow area without septic tanks. 

Vacant land located between H St. and I St. and west of 6th St. contains 
approximately 28 acres and has the potential for 33 additional homes. Since 
most of this area slopes to the northeast, this area could initially be most easily 
served by connecting to the existing 4-inch lines located on G St. and at 6th St. 
and E St. If the City does not want this area to be developed with septic tanks, 
then an 8-inch gravity .sewer line that could accommodate direct flow sewage 
would need to be constructed by the City on E St. from 6th St. down to the 
existing 6-inch sewer line, west of Highway 30. For areas on the west facing 
slopes towards McBride Creek, a pump station will be required. It is currently 
recommended that flows from this pump station be pumped to the gravity sewer 
system at the corner of I St. and 9th St. so that no additional septic tanks are 
needed since that part of the existing sewer system is already able to 
accommodate direct flow sewage. 

Sewer service to the industrial lands will be largely dependent on the location 
and type of facilities proposed." 

Section 5. The City hereby amends Section II, Inventories of State Goals, 
Subsection L, Urbanization, to read as follows: 

"Columbia City desires to manage growth so that it can be assimilated and 
properly served with appropriate urban services and facilities. The City intends 
to provide orderly, efficient and cost effective urban services to support 
development of the buildable lands presently located within the current City limits 
before allowing future annexations. 

In order to allow annexation, there must be sufficient system service capacity 
(water and sewer) to serve all buildable lands inside the City, plus the proposed 
annexation area. Service System Capacity includes both the treatment and 
collection for supply and both the supply and distribution for water based on the 
density allowed by the various land use designations. No reserve system service 
capacity necessary to serve the existing City limits shall be allocated to serve an 
area proposed for annexation. 

Generally, the City policy is to wait for property owners to contact the City. 
However, if annexation of a specific site is beneficial in efficient provision of 
urban services, the City may choose to approach the property owner. Each 
case will be considered on its own merit." 
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Section 6. Adoption. Based on the findings of the staff report dated 
March 5, 2013, the testimony at the public hearings on March 12, 2013 and 
March 21, 2013 and the recommendation of the Columbia City Planning 
Commission, the amendments to the Columbia City Comprehensive Plan are 
hereby adopted. 

First reading: March 21, 2013 

Second reading: April 4, 2013 

Adopted by the City Council this 4th day of April, 2013, by the following 
vote: 

AYES: 4 NAYS: 0 ABSENT: 1 ABSTAIN: 0 

Approved by the Mayor the 5th day of April, 2013. 

ATTEST: 

~1Mil1urw 
Leahnette Rivers 
City Administrator/Recorder 

Effective date: May 5t\ 2013 
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Executive Summary 

ES-1: Introduction 

The purpose of this plan is to provide the City of Columbia City (City) with a comprehensive 
water master plan (WMP) for the future development of their water system. The plan includes a 
description of the existing water system, the planning criteria, a water system analysis, and a 
capital improvement plan. 

ES-2: Existing System 

ES-2.1 Service Area 

The service area is defined by the urban growth boundary (UGB). Figure 2-1 shows the service 
area of the existing water system, city limits, the UGB, contours, property lines, and land use 
zoning. Figure 2-2 shows the existing water system. Figure 2-3 provides a hydraulic profile and 
a schematic representation of the system. 

ES-2.2 Water Supply 

The City has historically purchased treated water wholesale from the City of St. Helens. The 
connection is located on Highway (Hwy) 30 by L St. In 2007 the City brought PW-2 well into 
production with the hopes of becoming self sufficient, but flow rates have been less than 
anticipated and the City still must rely on the City of St. Helens when the well is down for 
maintenance or to meet peak summer time demands when well capacity is at its lowest and 
demand is highest. In 2010, the well was capable of producing a sustainable summer time flow 
of only 115 gallons per minute (gpm). Improvements to the well including: a rehabilitation effort 
to remove biofouling, lowering the well pump, and connecting the other smaller PW-1 well to the 
system should yield a sustainable minimum summer time flow of 215 gpm but this has not been 
adequately tested by seasons of experience. 

ES-2.3 Water Rights 

The City has water rights totaling 600 gpm for PW-1 and PW-2 wells. The City additionally has 
water rights for 750 gpm for a well not being utilized due to poor water quality located at the 
K St. Reservoirs site. 

ES-2.4 Water Storage Facilities 

The City has three storage reservoirs as summarized in Table ES-1: 
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Table ES-1: Storage Reservoirs 

Year 
Overflow Condition or 

Reservoir Name Capacity Type 
Built 

Elevation Comments 
(ft) 

Upper Reservoir 0.2 MG Welded Steel 1984 484 In need of repainting 

0.2 MG K St. 0.2 MG Welded Steel 1979 310 Recoated in 2007 

1.0 MG K St. 1.0 MG Concrete 2003 310 

The two welded steel reservoirs are not in compliance with current seismic codes, but no 
agency has requested any action at this time. 

ES-2.5 Pump Stations 

The City of Columbia City's water system utilizes two pump stations. 

The Upper Booster Pump Station is located at the K Street Reservoirs site and pumps water to 
the Upper Reservoir. The L St.- St. Helens Booster pumps water from the City of St. Helens 
14-inch treated water main up to the K St. Reservoirs. 

The pump station information is summarized in Table ES-2 

Table ES-2: Pump Station Data 

Name 

Location 

# of Pumps & Capacity 

Type of Pumps 

Upper Booster Pump L St- St. Helens Booster Pump 

K St. Reservoir Site Hwy 30 and L St. 

2- 80 gpm each 2- 210 gpm each 

Centrifugal Hydronix Packaged Station with 
Centrifugal Pumps 

None None Standby Power 

Controls Controlled by float switches in Upper None. Controlled by the level in the K 
Reservoir via cable. St. Reservoir v ia telemetry. 

Structure Wood building Fiberglass Enclosure 

ES-2.6 Transmission and Distribution Pipelines 

Columbia City has approximately sixteen miles of pipelines comprising the water transmission 
and distribution system. A breakdown of the pipe diameters, lengths and material is presented 
in Table 2-4. Based upon the pipe type and age, overall, the City shou ld have a fairly good 
distribution system over the planning period. However, as noted later in this report, there is a 
fairly high water loss rate and pipe size on some streets limits the available flows for fire fighting. 
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Of note is the presence of about a mile and a half of duplicate and unneeded older 4-inch pipe 
lines on 5th St and E St. that are still in service and parallels the newer 10-inch lines that should 
have been abandoned when the new 10-inch line was installed. 

ES-2. 7 City of St. Helens Water System Inside of Columbia City 

The City of St. Helens has both treated and raw water lines within Columbia City. A 14-inch 
treated waterline runs down Highway 30 and then easterly to the inactive Ranney Collector #1 
located in the center of the industrial zoned area of Columbia City. There is also piping and fire 
hydrants presumably owned by the Port of St. Helens that are in place to service the industrial 
area that are connected to and supplied by the City of St. Helens transmission main. 

St. Helens also has two wells called Ranney Collectors located in Columbia City that serve as a 
raw water source. The raw water is pumped through Columbia City to their treatment plant 
located immediately south of the Columbia City city limits on 4th St. 

ES-2.8 System Controls and Telemetry 

The City's water system has an existing radio based telemetry system. A Human Machine 
Interface screen (HMI) is located in the public works office where system parameters such as 
flow rates, level of water in the reservoirs or the well can be monitored remotely. 

The supervisory control and data acquisition (SCADA) system currently does not have the 
ability to record data. Currently, measurements are taken typically twice a week and entered 
manually into a spreadsheet. 

The current system does not have the capability to monitor the level in the upper reservoir. 

ES-2.9 Pressure Zones 

The City of Columbia City's existing water system contains four pressure zones as shown in 
Figure 2-2 and as described below. A hydraulic profile of the system is shown in Figure 2-3. 

Upper Reservoir Zone 

This zone is fed by the upper reservoir. There are no service connections in this zone; however, 
there are piping and hydrants. Pressures are close to 20 pounds per square inch (psi). Homes in 
this zone are outside of the City limits and are serviced by a private water system. 

Upper Zone 

This zone is fed by the Upper Reservoir. Pressures are reduced at a pressure reducing valve 
(PRV) on K St. in front of the K St. reservoirs. The pressures on the highest street, 9 th St., are 
very low at approximately 37 psi, while at the bottom of the pressure zone on the south end of 
6th St. they are very high at approximately 108 psi. 
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Middle/ K St Reservoir Zone 

The Middle Zone is directly fed by the K St reservoirs and serves the majority of the town. 
Pressures range from 54 to 97 psi. 

Lower Zone 

The Lower Zone encompasses the entire side of the City east of the highway. It is fed by the 
middle zone by three PRVs located at E, I, and L Streets. Pressures range from 62 to 102 psi. 

ES-2.10 Pressure Reducing Stations 

The City has six active pressure reducing stations. All but the I St. Station are in good operable 
condition . None are equipped with pressure relief back-ups to relieve pressure if the pressure 
reducing valve should fail. 

The I street PRV Station is in a circular vault that is difficult to access and work in and the 
isolation valves are not operable. It is suspected that the I St PRV is not even functioning. 

An inactive PRV station is located at the intersection of K and 9 th St. The valving is still present 
and could be refurbished and piping reconfigured to make functional. 

ES-3: Water Requirements 

ES-3.1 Historical and Projected Water Demand: 

Future Water requirements were calculated based on current per capita usage applied to future 
estimated population and are presented in Table ES-3. 

Table ES-3: Historical Water Usage and Demand Projections 

Year Population 
Total Annual ADD ADD (gpm) 
Consumption {gpcpd) 

2009 1,934 62,455,404 90 120 

2010 1,979 56,681,353 80 109 

2011 2,025 53,120,821 73 102 

2012 2,053 60,397,207 81 11 7 

2022 2,346 69,016,974 81 133 

2032 2,580 75,901,020 81 146 

MOD 
(gpm) 

435 

236 

200 

291 

333 

366 

PHO 
(gpm) 

437 

499 

549 

The relationships between the various water system demands are called peaking factors. This 
study uses peaking factors to develop two commonly used demands: maximum daily demand 
(MOD) and peak-hour demand (PHO). Since the data available for this study was in the form of 
monthly purchase records and flow data recorded every three to five days, no historical daily 
demand peaking factors can be calculated. Therefore, the peaking factors are based on 
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industry-standard values. A MOD/average daily demand (ADD) peaking factor of 2.5 was used 
and a PHD/MDD peaking factor 1.5 was used for this study. 

ES-3.2 Unaccounted-for Water 

Unaccounted-for water in the Columbia City Water System is defined as the difference between 
the total of water pumped from the City's wells added to the water purchased from St. Helens 
and the total amount of water billed to customers. This difference between water records results 
from leakage losses, meter discrepancies, unmetered uses such as hydrant and main flushing, 
operation and maintenance uses, unauthorized connections, fire flow uses, and other 
unmetered miscellaneous uses. Currently, the City is averaging about 13 percent (%) water 
loss, which is pretty typical; however, American Water Works Association (AWWA) 
recommends a goal of less than 10% for municipal systems. Table ES-4 presents the historical 
water losses for the last five years. 

Table ES-4: Historical Unaccounted-for Water 

Units 2007 2008 2009 2010 2011 Average 

Total Treated Water Pumped (MG)(aJ 7.8 8.1 8.3 7.6 7.1 7.8 

Total Metered Consumption (MG) 7.1 6.7 7.3 6.6 6.1 6.7 

Unaccounted-for water (MG) 0.7 1.4 1.0 1.0 1.0 1.0 

Unaccounted-for water (%) 9% 18% 12% 13% 14% 13% 

Notes: 
a) MG = million gallons 

ES-3.3 Large-Volume Users 

Large-volume users create high point loads on the system. The large-volume users for the City 
are comprised of industrial, commercial, and institutional customers. The top five water users in 
the City were compiled from meter records and are presented in Table ES-5 It is important to 
note that the ADD presented is based on annual usage. The actual daily and hourly peak use 
wi ll vary depending on the specific use. 

Table ES-5: Current Large-Volume Water Users 

July 2011 to Annual 
ADD Percentage 

Rank User Type June 2012 Usage 
(gpm) of System 

usage (CF) (MG) ADD 
West Oregon Wood Products Industrial 178,250 1.33 2.54 2.2% 

2 Columbia City Sports & 
Commercial 30,530 0.23 0.43 0.4% Recreation Club 

3 Columbia City School Institutional 24,252 0.18 0.35 0.3% 
4 Caples House Museum Commercial 17,620 0.13 0.25 0.2% 
5 Mini MarUGas Station Commercial 12,000 0.09 0.17 0.1 % 

Abbreviations: 
ADD = average daily demand 
CF = cubic feet 
gpm = gallons per minute 
MG = million gallons 
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ES-4: System Analysis Criteria 

This section presents the criteria used for the master plan system analysis of the existing and 
future water system. 

ES-4.1 Master Plan Analysis Criteria 

The following criteria were used to evaluate the adequacy of the water system to provide for the 
existing (2012) and projected (2032) demands. All Oregon Health Authority (OHA) and Oregon 
Water Resources Department (OWRD) requirements are met through the proposed criteria, 
which are acceptable standards of practice in typical master plan studies. 

ES-4.2 Source 

The source capacities must be adequate to supply water demand to each service zone. 
Columbia City's storage reservoirs provide peaking equalization and, therefore, the source 
capacity required is the MDD. Demands greater than the MDD can be served from the reservoir 
storage. 

ES-4.3 Storage 

The recommended storage criteria for systems the size of Columbia City's is a minimum of 
three to a maximum of five times the ADD. 

ES-4.4 Pipelines 

The DWP has established that the pipeline network should provide the required fi re flows in 
conjunction with the MDD with a minimum residual pressure of 20 pounds psi at any point in the 
system and a maximum pipeline flow velocity of 10 feet per second (fUs). 

Water mains should be looped wherever feasible in order to prevent dead-ends 

Pressure zones should be set to provide 45 to 80 psi. 

ES-4.5 Pump Station Flow Rates 

Pump stations that feed reservoirs are sized to meet the maximum daily demand (MDD). 

ES-4.6 Fire Flow Requirements 

The fire flow required for Columbia City is shown in Table ES-6. Fire hydrant spacing 
requirements required by the St. Helens Fire District is 250 feet from the hydrant to a structure 
along the hose laying path. 
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Table ES-6: Fire Flow Design Criteria 

Flow (gpm) Duration Minimum System Total Volume 
Pressure (gallons) 

Residential 1,000 2 hours 20 psi 120,000 

Commercial 2,500 2 hours 20 psi 300,000 

Industrial 3,500 3 hours 20 psi 630,000 

ES-5: Water Quality Requirements 

This section contains a discussion of the regulatory requirements enforced on water distributors 
in the State of Oregon. In short, the City is in compliance with regulations. In general, surface 
water requires more treatment processes than groundwater. 

ES-6: Water System Analysis 

ES-6.1 Demand Allocation and Growth 

The population of Columbia City is expected to increase by 27% over the 20-year planning 
period. As depicted in Table ES-3, this will result in a growing water demand. The addition of a 
large industrial consumer could increase the City's water usage. 

ES-6.2 Water Source and Supply 

Columbia City obtains water from two sources, the PW-1 and PW-2 well system and from the 
City of St. Helens. Assuming a reliable sustainable flow during summer months of only 215 gpm 
(see Section 2.2) from the City's existing wells compared to an estimated 291 current MOD and 
a forecasted MOD of 366 gpm at the end of the planning period, it is clear that without an 
additional water source, the City will continue to rely on St. Helens to meet their maximum day 
demands. Table ES-7 shows the estimated deficiency of the existing wells to meet the 
maximum daily demands. 

Table ES-7: Existing Well Production Deficiency 

ADD MDD Existing Wells MDD Deficit 
(gpm) (gpm) (gpm) (gpm) 

2012 117 291 215 76 
2022 133 333 215 118 
2032 146 366 215 151 

The amount of water that the City would need to purchase from St. Helens in the future without 
an additional water source cannot be reasonably estimated at this time due to the need being 
required on peak demand days that are a function of weather and also due to the unproven 
track record of the recent improvements to the PW-1 and PW-2 Well system. 

ES-6.3 Identification of Source Options 

The City has previously attempted to find additional water sources and become self sufficient for 
its water needs and it is still the City's desire to become self sufficient. Previous work has 
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included drilling wells and considering acquiring the City of St. Helens Ranney Collector Well 
#1. It is recommended that the City find a new water source with a production rate of 400 gpm; 
however, an acceptable alternative would be to find a water source with a minimum of 150 gpm 
to meet peak daily demands and rely on the St. Helens system only as a redundant/emergency 
source. 

ES-6.3.1 New Well Source 

Past efforts to find water have had limited success; however, additional target areas for fi nding a 
producing well are available. It is recommended that a hydrogeologic feasibility report be 
conducted to identify target areas that also takes into consideration the engineering challenges 
of getting the water into the existing system. After the feasibi lity study is completed, then the 
approach would be to drill test holes at different locations. Pending the results of the test holes, 
then apply for water rights and develop the new well or wells. 

ES-6.3.2 St. Helens Ranney Collector #1 

In 2005, the City investigated utilizing the City of St. Helens Ranney Collector #1 that is along 
the river in the middle of the industrial zoned land owned by the Port of St. Helens inside the 
City of Columbia City's City limits. The evaluation (included in the Appendix) reported that the 
collector and chlorination equipment was in reasonable condition, had a reported capacity 500 
gallons per minute, water quality was good, the well was not under the influence of surface 
waters, and could be operated as is with no or minimal work. For reasons not clear in the 
record , the City did not continue to pursue this option and refocused their attention on 
developing the PW-2 well. Unfortunately, the flow rates from PW-2 are not what was anticipated 
at that time. Reconsidering Ranney Collector #1 should be further investigated with special 
attention given to determining risk of the possibility that the well may now or in the future be 
influenced by surface water which would require the costly construction of a water treatment 
plant. 

The City of St. Helens draft Water Master Plan reportedly lists Ranney Collector #1 as a 
possible emergency source of treated water for their water system. 

If the Ranney Collector is acquired from the City of St. Helens, then it would be logical for the 
City of Columbia to also acquire the connected piping in the industrial area as well as the 
transmission main along Highway 30. 

Estimating the cost to acquire St. Helens' Ranney Well #1 and the rest of the treated water 
piping in Columbia City, is difficult to perform at this time due to the many unknowns and the 
political aspects involved that are all beyond the scope of this study. At a minimum, additional 
discussions with the City of St. Helens should be initiated. 

ES-6.3.3 Surface Water Source 

Due to the high capital cost of building a surface water treatment plant, a surface water source 
presumably from the Columbia River, should only be considered if the City has exhausted its 
search for groundwater which does not require expensive treatment methods such as filters. 
Assuming reasonable rates from the City of St. Helens who already has a water treatment plant 
to treat water from their other Ranney Collectors, it is very likely that Columbia City would not 
experience a cost savings by building their own water treatment facility. 
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ES-6.3.4 Continued Reliance on St Helens Water System 

The advantage of continuing to rely on the St. Helens Water system to meet the peak daily 
flows is that it does not require any capital investment. The disadvantages include the 
dependence on another municipality. 

ES-6.4 Pump Stations 

ES-6.4.1 L Street· St. Helens Wat:er Booster Pump Station 

This pump station does not have enough capacity to serve current and future maximum daily 
demands and should be upgraded to increase its capacity from 210 gpm to at least the future 
maximum daily demand of 366 gpm. 

ES-6.4.2 Upper Booster Pump Station 

The Upper Booster Pump Station has enough capacity for the planning period. 

ES-6.5 Storage 

The City has adequate storage over the planning period and no additional storage is needed. 
The City may consider lowering the levels in the reservoirs to decrease that amount of time the 
water is held in the reservoirs if water quality issues due to age become a concern. 

As noted previously, the Upper Reservoir is in need of being repainted . The other reservoirs are 
currently in good condition. 

ES-6.5 Computer Simulation Model 

The hydraulic modeling of the system shows that the system is capable of meeting the 
maximum daily demand (MDD) and the PHO; however, deficiencies in pressure, fire hydrant 
spacing, and available fire flow were identified. 

ES-6.5.1 Pressure Analysis 

Figure 6-1 shows areas of the existing system with excessive high pressures (over 80 psi) and 
areas with insufficient low pressures (less than 45 psi). The only area of town currently with too 
low of pressures is 9th St. between K and I Streets. 

Areas with high pressure are undesirable for the following reasons: 

1. Increase unaccounted-for water through leaks 
2. Increased water use and waste due to high pressures 
3. Increased maintenance of pipe and service laterals. 
4. Customer complaints of too high of pressure 
5. Increased risk of safety due to high pressures. 

Areas of low pressure are also undesirable for the following reasons: 

1. State required minimum at all times is 20 psi. 
2. Household appliances, sprinklers, and irrigation systems do not work well. 
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3. Customer complaints. 
4. Potentially dropping below O psi in fire flow conditions and causing water quality issues. 

To address the pressure issues in the town, three new pressures zones are recommended and 
pressures in two zones be reduced simply by adjusting the existing valves. Creation of new 
pressure zones will require the installation of four new pressure reducing stations, refurbishing 
one existing station currently not in service, and moving another. Figure 6-2 shows the 
proposed new pressure zones and the pressure contours. Figure 6-3 shows the proposed 
system hydraulic profile and system schematic. Figure 6-5 shows the proposed water system 
and pressure zones. 

ES-6.5.2 Fire Flow Analysis 

The modeling analysis of fire flows shows that the system is capable of providing required fire 
flows to the residential , commercial , and industrial areas with the following exceptions: 

1. Six hydrants connected to the inadequately sized 3-inch and 4-inch lines on The Strand, 
1st St. and 4th St. 

2. One at A and 5th St. 

3. One hydrant at the east end of 9th St. 

Hydrants with deficient fire flow are show on Figure 6-4. The modeling showed Items #1 and #2 
would require upsizing the mains to 6-inch pipes. Item #3 could be corrected by connecting the 
south end of the dead end 9 th St. line with the line on K St. 

ES-6.5.3 Fire Hydrant Spacing 

Applying the criteria that fire hydrants be spaced within 250 feet of a structure, it was found that 
there are numerous gaps in the fire hydrant coverage. Figure 6-6 shows the locations of the 
areas not meeting the fire hydrant spacing requirements and the proposed hydrants. A total of 
33 additional hydrants is estimated; some providing coverage up to 11 homes down to three 
hydrants that just provide coverage to one home. 

ES-6.5.4 Proposed Hydrants - Fire Flow Deficiencies 

The hydraulic modeling showed six of the proposed hydrants with insufficient fire flow occur on 
the same insufficiently sized mains described previously for existing hydrants on The Strand, 1st 
St., and 4th St. 

ES-6.5.5 Future Development Areas 

The hydraulic modeling shows that the existing system has the capabilities to be expanded and 
adequately serve all the areas inside of the current UGB. 

As discussed above, the undeveloped Industrial lands are currently served by the City of St. 
Helen's Water System and no piping is proposed at this time to service that area. Modeling did 
show that Columbia City system is capable of servicing the area for f ire flows. 
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ES-6.6 Other System Improvements 

Included in this category are items to make the system operate more efficiently and safely. 

ES-6.6.1 Adding Backup Pressure Relief to PRV Stations 

The existing PRV stations do not have backup pressure relief valves to protect downstream 
customers if the pressure reducing valves fail. While the likelihood of a valve failing is low, the 
financial liability of causing a water heater or other plumbing fixture to fail and flood a house or 
many houses is very high. It is recommended to install these on the six existing PRV stations. 

ES-6.6,2 Water Service Meter Reading 

The City is interested in and has investigated Automatic Meter Reading (AMR) systems. 
Customer water consumption is currently read manually on a monthly basis by Public Works 
employees. AMR is a beneficial tool that can save time, money, and mistakes for a water 
purveyor like Columbia City. AMR systems can also be a powerful tool in water conservation 
efforts by identifying customer side leaks in a timely manner. Once the specialty meter and 
hardware are purchased and in place, manual reading of meters will no longer be required 
except for verification that the automatic process is operating correctly. The City has already 
included this item in a recent funding application that is still in process. 

ES-6. 7 System Controls and Telemetry 

The existing deficiencies include the inability to remotely monitor the level of the upper reservoir 
remotely and the inability to store data. These are each discussed below. 

ES-6.7.1 Upper Reservoir Level Monitoring 

The level of the upper reservoir currently is checked manually by connecting a pressure sensor 
to a port in the reservoir. The mechanical level indicator on the side of the tank is not functioning 
and repair is not recommended. Installing a level sensor inside the tank is relatively easy; 
getting the signal to the City's existing SCADA system is more difficult and will require additional 
investigation as to the best solution. 

ES-6.7.2 Data Storage and Retrieval 

The current SCADA system software does not allow the storage and retrieval of data. Data is 
currently read and entered manually into a spreadsheet, typically twice a week. Data includes 
items such as pump run times, level of water in the wells and storage reservoi rs, flow rates, etc. 
Daily data is not available and only reflects averages over a 3-5 day period. Daily data is highly 
desired for analysis for determining items such as maximum daily demand. Other valuable data 
such as pumping rates and level of water in the wells would be very useful for determining well 
capacity if it was stored electronically in a data base. The current software installed in 2003 is 
reportedly capable of having this feature added; however, the software is now considered out of 
date. 
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ES-7: Recommendations and Capital Improvement Plan 

This section contains the recommended Capital Improvements to the Columbia City water 
system over the next 20 years. A description of each project is included in section 7.2 and 
itemized cost estimates for each project are included in the Appendix. 

The projects for the additional source will need to be updated as more information is developed 
such as the feasibility of acquiring the St. Helens Ranney Collector or the location of the new 
wells, negotiations between owners and agencies, and the outcome of further hydrogeological 
studies. The CIP plan does not include investigating a new well source as pursuing the Ranney 
Collector is the City's desired approach. 

The CIP summary table is shown in Table ES-8. The costs shown are 2012 dollars; therefore, 
the City will need to adjust the costs depending upon when the projects are actually undertaken. 

ES-8: Funding 

We have listed the standard funding agencies and programs for public works infrastructure 
projects with a general description of the program and contacts for further information. If the City 
wishes to fund a project, it is highly recommended to attend a "one-stop" meeting in Salem. 
Representatives of all the funding agencies attend and will let you know what they have 
available for your project. 
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Table ES-8: Capital Improvement Plan 

Schedule Existing Needs 
Future Need 

Project (Fiscal Years) 
Total Project Cost (SOC Eligible) 

% Cost % Cost 

1 Add itional Water Source 

1 B-1 Rannev Collector #1 Initial Evaluation 2014 $ 12,000 49.7% $ 5,960 50.3% $ 6,040 

1B-2 Rannev Collector #1 Technical Support 2015 (Pendina above) $ 20,000 49.7% $ 9,934 50.3% $ 10,066 

2 L St. Booster Pump Station Unarade 2024 $ 35,000 100% $ 35,000 

3 Unner Reservoir Restoration 2014-2016 $ 112,000 100% $ 112,000 

4 Reservoir Seismic Upqrades 2029 $ 150,000 100% $ 150,000 

5 Pressure Zone Adjustments 
5A Create 9th St. Pressure Zone 2014 $ 90,000 100% $ 90,000 

5B North End Pressure Zone Reduction 2014 $ 290,000 100% $ 290,000 

5C Movina 6th St. PRV Station 2014 $ 16,000 100% $ 16,000 

6 Replacement of I St. PRV 2014 $ 70,000 100% $ 70,000 

7 Abandon old 4" Pipinq 2014 $ 100,000 100% $ 100,000 

8 PRV Pressure Relief Valves 2014 $ 46,000 100% $ 46,000 

9 Replace Small Diameter Waterlines 2014-2024 $ 590,000 100% $ 590,000 

10 Additional Fire Hydrants 2014-2024 $ 200,000 100% $ 200,000 

11 Automatic Meter Readinq 2014 $ 153,000 100% $ 153,000 

12 SCADA Svstem Upqrades 
12A Unner Reservoir Level Monitorina 2014-2019 $ 9,000 100% $ 9,000 

12B Data Storaae 2014-2019 $ 35,000 100% $ 35,000 

13 Leak Detection Survey 2013 and every 3-5 years $ 6,000 100% $ 6,000 

Total $1 ,922,000 $1,911,934 $ 10,066 
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Section 1: Introduction 

1.1 Authorization 

Kennedy/Jenks Consultants (Kennedy/Jenks) was commissioned in December of 2011 by the 
City of Columbia City (City) to develop a master plan addressing the current status and future 
needs of the water system, with attention given specifically to serve the industrial lands within 
the City. 

1.2 Acknowledgments 

Kennedy/Jenks appreciates the input, many hours of work, and support from City staff, including 
Leahnette Rivers, Micah Rogers, Andrew Nollette, Randall Christophersen, and Micah Olson. 
Additional gratitude is extended to the City of St. Helens Staff for provid ing information on their 
water system and also to the Port of St. Helens for information on the industrial lands and 
financial contribution to help fund this study. 

1.3 Purpose and Scope 

Components of the water system that will be analyzed and discussed are the water supply 
source, storage facilities, and the distribution and transmission systems. Following a thorough 
analysis of the existing systems, alterations and improvements to the water system will be 
recommended, and a capital improvement plan will be provided. 

The purpose of this plan is to provide the City with a comprehensive water master plan (WMP) 
for the future development of their water system. This plan is comprised of eight sections: 

• Section 1 includes the purpose and scope of the plan 

• Section 2 discusses the service area and a description of the existing water system 

• Section 3 provides an analysis of existing water use, population projections, and future 
water use projections 

• Section 4 summarizes the water system planning criteria 

• Section 5 contains a brief regulatory evaluation of the water system 

• Section 6 provides a hydraulic and capacity analysis of the existing and future water 
systems 

• Section 7 provides a detailed Capital Improvement Plan through 2028 that includes 
order-of-magnitude cost estimates 

• Section 8 provides a summary of funding sources available. 

Columbia City has previously prepared a water system plan in 1997, Crane and Merseth 
Engineering/Surveying. This 2012 comprehensive WMP will account for the changes made to 
the water system since the previous planning efforts and will serve as a stand-alone document. 
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Section 2: Existing System 

2.1 Service Area 

The City of Columbia City owns and operates the potable water system that provides water to 
its residents, commercial and industrial facilities, and connections outside the city limits to the 
south of town inside the Urban Growth Boundary (UGB). The service area is all within the UGB. 
Daily maintenance and operation of the water system are performed by City staff. 

Figure 2-1 shows the service area of the existing water system, City limits, the UGB, contours, 
and property lines, and zoning. Figure 2-2 shows the distribution system within the service area. 
Figure 2-3 is a hydraulic profile and provides a schematic of the water system. 

2.2 Water Supply 

The City currently obtains its water from two sources; City of Columbia City owned wells and 
from the City of St. Helens. 

The City of Columbia City water system is currently supplied mainly by two wells located at the 
public works yard. Water is pumped from the two wells; PW-1 and PW-2, through a dedicated 
reservoir fill line to the K St. Reservoirs. 

PW-2 serves as the primary source of water for the town. This well was drilled in March 2007 
with a reported sustainable yield of 400 gallons per minute (gpm). PW-2 was brought on line in 
August 2008 but did not perform as anticipated. Work was performed in 2010 including removal 
of biofouling by mechanical and chemical treatment with limited success. The well has a 
reported minimum summer time sustainable yield of about 115 gpm. In 2011 the pump was 
lowered 10 feet (ft) to increase summer time flow by a theoretical flow of 85 gpm to bring the 
total theoretical sustainable flow of PW-2 up to 215 gpm; however, this has not been adequately 
tested over multiple seasons of experience. Winter time flow rates are substantially higher and 
able to meet current demands. The pump has an adjustable frequency drive that allows for the 
operator to adjust the flow rate and is reportedly capable of pumping up to 325-350 gpm. 

PW-1 was completed in September 2006, with a reported capacity of 40 gpm. Due to 
interference with PW-2, it is currently estimated that PW-1 will only add a net flow of 15 gpm 
during summer months but this has not yet been verified by experience. The theoretical 
combined summer time flow capacity of the combined PW-1 and PW-2 is 215 gpm. PW-1 was 
connected to the wellhead treatment facilities of PW-2 in the spring of 2012. A separate flow 
meter was installed on the PW-1 discharge line so the flow rates from each well can be 
accounted for. 

The estimated total flow from the City's Wells is summarized in Table 2-1. 
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Table 2-1: Expected Sustainable Minimum Flow Rates from PW-1 and PW-2 

Item 

PW-2 Minimum reported sustainable summertime flow rate 

Theoretical Increase for lowering the pump 10 ft. 

Expected net summertime increase from PW-1 

Theoretical Total Flow 

Flow Rate 

115 gpm 

85 gpm 

15 gpm 

215 gpm 

Water from both PW-1 and PW-2 is treated with chlorine for disinfection and also with sodium 
hydroxide for pH adjustment by a flow paced injection system located in the PW-2 well house. 
The groundwater is treated with enough contact time to provide a 4- log viral inactivation. 
Adequate contact time is provided by the piping from the well to the K St. Reservoirs and the K­
St. Reservoirs. 

In January 2011, a Source Water Assessment Report was completed that identified potential 
(not actual) sources of contamination to PW-2 within the Drinking Water Protection Area. The 
City is currently developing a Water Source Protection Plan. 

The City of Columbia City also purchases treated water wholesale from the City of St Helens, 
when needed, such as when the existing wells are not operating for maintenance or if peak 
demands exceed the well capacity. The connection is located on the west side of the highway 
by L St. as shown on Figure 2-2. The rate is assessed to Columbia City each month for the 
volume of water measured by a flow meter at the point of entry into Columbia City's water 
system. A copy of the Water Agreement with the City of St. Helens is included in the Appendix. 

2.3 Water Rights 

A list of the water rights held by the City is presented in the Sanitary Survey included in the 
Appendix of this report. Note that the only water rights that are in production pertain to PW-1 
and PW-2. The 9th and K St. water rights are not currently being utilized due to water quality 
issues related to brackish water encountered in the Columbia River Basalts and is not 
considered a future source. The water rights are summarized in Table 2-2: 

Table 2-2: Water Rights Summary 

Point of Diversion Permit# Water Right Priority Date 

9th and K St. Well (L39270) Well #4 (L42053) G13937 750 gpm 02/22/00 

Public Works Well #1 (L76752 & Public Works GR2515/T10507 100 gpm 12/19/07 
Well #2 (L80323) 

Public Works Well #1 (L76752 & Public Works G16438 500 gpm 12/19/07 
Well #2 (L80323) 
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2.4 Water Storage Facilities 

The City of Columbia City has three water storage reservoirs. 

K Street 0.2 million gallons (MG) Reservoir 

This is a circular, welded-steel reservoir with an original design capacity of 200,000 gallon (0.20-
MG), and was installed in 1979 and repainted in 2007. The tank measures 33 ft in diameter and 
32 ft high with a finished floor elevation of 278.35. As part of this study, the elevation of the ring 
wall was surveyed in the spring of 2012, (NAVO 88/97 datum). The overflow is at an elevation 
310.35. 

A preliminary assessment in 201 O indicated that seismic upgrades would be required to bring 
the reservoir up to current codes but this is not required by any authority at th is time. 

K Street 1.0-MG Reservoir 

Constructed in 2003, this circular concrete reservoir has a capacity of 1.0 MG. It is 32.5 ft tall 
and has a diameter of 75 ft. The overflow elevation is assumed to be the same as the 0.2 MG 
K St. at 310.35 and a calculated floor elevation of 278.85 (NAVO 88/97 datum). 

The two K St reservoirs provide storage for the lower and middle pressure zones. 

Upper 0.2 MG Reservoir 

This is a circular, welded-steel reservoir with an original design capacity of 200,000 gallon (0.20-
MG), and was installed in 1984. The tank measures 33 ft in diameter and 32 ft high with a 
finished floor elevation of 452.80. As part of this study, the elevation of the ring wall was 
surveyed in the spring of 2012, (NAVO 88/97 datum). The overflow is at an elevation 484. There 
is currently no level indicator. 

The inside of the tank was inspected by underwater divers in 2000. They recommended the 
tank be drained, sand blasted, and re-coated as the coating was not in good enough condition 
to conduct underwater repairs to areas of corrosion. A quarter inch of sediment was removed 
during the inspection episode. The coating on the exterior of the tank is visibly in poor condition. 

A preliminary assessment in 2010 indicated that seismic upgrades would be required to bring 
the reservoir up to current codes but is not required by any authority at this time. 

The upper reservoir provides storage for the upper pressure zone. 

2.5 Pump Stations 

The City of Columbia City's water system utilizes two pump stations. Both pump stations do not 
have transfer switches and electrical connections to receive backup electrical power from the 
City owned portable generators; however, this is common in the industry for pump stations 
feeding reservoirs as the reservoirs typically provide for several days of emergency storage for 
situations such as the loss of power. 
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The Upper Booster Pump is located at the K St. Reservoirs site. This pump station pumps water 
from the K St. Reservoirs to the Upper Reservoir. The reported flow rate from flow tests done by 
City staff in 2004, show a flow rate of approximately 80 gpm. 

The L St.-St Helens Booster Pump station pumps water from the City of St. Helens 14-inch 
treated water main at a reported hydraulic grade of 261 .5 feet to the K St. reservoirs at the 310 
ft elevation level. The capacity of the pump station of 210 gpm was estimated using the 
average of data provided by the City for July and August of 2010. 

The City's pump station information is summarized in Table 2-3. 

Table 2-3: Pump Station Data 

Name Upper Booster Pump L St- St. Helens Booster Pump 

Location K St. Reservoir Site Hwy 30 and L St. 
·----------·------ ------·---------------------------------

# of Pumps & Capacity 2- 80 gpm each 

Type of Pumps Centrifugal 

Standby Power 

Controls 
---------

Controlled by float switches in 
Upper Reservoir via cable. 

2 - 210 gpm each 

Hydronix Packaged Station w ith 
Centrifugal Pumps 

None 

None Controlled by the level in the K 
St. Reservoi r via telemetry. 

-------·-----------------· ------------------------------
Structure Wood bui lding Fiberg lass Enclosure 

2.6 Transmission and Distribution Pipelines 

Columbia City has approximately sixteen miles of pipelines comprising the water transmission 
and distribution system. A breakdown of the pipe diameters, lengths and material is presented 
in Table 2-4. The distribution system is shown on Figure 2-2. 

Table 2-4: Existing Distribution and Transmission Pipe Inventory 

Length Length Length 
Length Length 

Diameter Galvanized All 
(in) 

Ductile Iron PVC Cast iron iron Materials 
Comments 

(ft) (ft) (ft) (ft) (ft) 

Distribution 

2 0 1,036 0 286 1,988 

3 0 491 5,014 0 5,505 

4 1,024 6,247 6,779 0 14,050 

6 1,406 18,209 1,399 0 22,304 

8 455 13,219 0 0 16,054 

10 771 12,387 0 0 13,158 

12 2,898 139 0 0 3,037 

16 3,378 0 0 0 3,378 
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Length Length Length Length Length 
Diameter Galvanized All 

(in) Ductile Iron PVC Cast iron iron Materials Comments 
(ft) (ft) (ft) 

(ft) (ft) 

18 150 0 0 0 150 

Total 10,082 51,728 13,192 286 79,624 

Transmission 

6 0 1,290 0 0 1,290 PW-2 to L St PS 
L St PS to K St 

8 0 1,510 0 0 1,510 Reservoir 
K St PS to Upper 

8 0 870 0 0 870 Reservoir 

Total 0 3,670 0 0 3,670 

Total System 10,082 55,398 13,192 286 83,294 

The pipelines which make up the distribution system are, for the most part, located in public 
rights-of-way and are predominantly looped. All connections are metered . The majority of the 
distribution system serving Columbia City consists of 6-inch and 8-inch pipe, with 10-inch 
polyvinyl chloride (PVC) pipelines running through the center of the distribution system acting as 
the main arterial feeder. 

Based upon the pipe type and age, overall, the City should have a fairly good distribution 
system. However, as noted later in this report, there is a fairly high water loss rate. 

The 10-inch pipeline on 61
h Street is reportedly Iron Pipe Size (IPS) pressure class 200 pipe. It 

is the older style that was strips of PVC welded together instead of the continuous extruded pipe 
that they make now, and the pipe reported ly often splits along the welds during tapping of 
service lines and is a definite concern. There are no markings on sections of the pipe removed 
to indicate the type or pressure ratings of the pipe. 

Along 6th St. and E St, there is a preexisting 4-inch line of uncertain age running parallel to the 
newer 10-inch pipe. There is approximately 7,650 ft of this line including approximately 5,850 ft 
on 6th St. and another 1,800 ft along E St. Unfortunately, when the new line was installed, the 
4-inch line was not disconnected and generally only the services and hydrants on the same side 
of the street were reconnected. The 4-inch pipe is still in service. An unknown number of service 
lines and some fire hydrants are still connected to the old 4-inch pipe. Connections to the old 
4-inch pipe to other mains at intersections is unclear and confusing on available as-built maps 
and cannot be verified at this time without additional testing and physically exposing some of the 
connections. 

2. 7 City of St. Helens System Inside of Columbia City 

The City of St. Helens has both treated and raw water lines within Columbia City. A 14-inch 
reinforced concrete treated waterline runs down Highway 30 and then easterly to the inactive 
Ranney Collector #1 located in the center of the industrial zoned area of Columbia City. The 
industrial zoned area is owned by the Port of St. Helens and piping connected to the line is 
presumably owned by the Port of St. Helens. Connected to the St. Helens transmission line is a 
fire loop to the south of Ranney Collector #1 of reportedly 10-inch pipes and fire hydrants 
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around the Western Oregon Wood Products facility. Also connected to the St. Helens 
transmission line and in the north part of the industrial area, there is a 10-inch line to the north 
with hydrants and also a 4-inch service line to the Pro-Build Wood Products office. Backflow 
preventers are reportedly in place where the Port owned lines are connected to the St. Helens 
transmission main. 

Original construction plans or "as-builts" of the St. Helens water system and other connected 
piping inside the industrial area could not be located for this study. The information on the piping 
was obtained by a hand drawn sketch map provided from the City of St. Helens. Pipe sizes and 
locations along with hydrant locations have not been verified and locations shown in this report 
are only approximate. The Western Oregon Wood Products facility and Port of St. Helens office, 
both located at the south end of the industrial area, are serviced by the City of Columbia City for 
non-fire flow uses. 

The Columbia City connection to the St. Helens system is on the west side of the Highway 
across from L St. by the L St. Booster Pump Station. 

The City of St. Helen's raw water system through Columbia City includes 14-inch lines on E St. 
and K St coming from Ranney Collectors #2 and #3 which connect to a 20-inch line on 3rd St. 
which continues to the City of St. Helens Water Treatment Plant located immediately south of 
the Columbia City limits on 4th St. 

2.8 System Controls and Telemetry 

The City's water system has an existing radio based telemetry system. A human machine 
Interface screen (HMI) is located in the public works office. The supervisory control and data 
acquisition (SCADA) software brand is RS View. 

The Upper. Booster Pump Station is controlled by float switches in the upper reservoir that send 
a signal via a cable placed with the pipeline in 1984 that connects the pump station to the upper 
reservoir. The controls are transmitted to the programmable logic controller (PLC) installed 
during the 1.0 MG reservoir installation episode in 2003. The PLC is connected to the central 
SCADA system via rad io telemetry. 

The L Street/ St. Helens booster pump station is controlled by the level of the K St. Reservoirs 
via radio telemetry. This is also connected to the central SCADA system. 

The PW-2 Well System is controlled by a PLC located in the PW -2 Well building and is 
connected to the central SCADA system. 

The SCADA system currently does not have the ability to store data; however, it is reported that 
the RS View brand software does have the capability but the programming to store data was 
never competed. Currently, data is entered manually into a spreadsheet, typically twice a week. 

2.9 Pressure Zones 

The City of Columbia City's existing water system contains four pressure zones as shown in 
Figure 2-2 and as described below. 
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Upper Reservoir Zone 

This zone is fed by the upper reservoir. There are no service connections in this zone; however, 
there are piping and hydrants. Pressures are close to 20 pounds per square inch (psi). Homes 
in this zone are outside of the City limits and are serviced by a private water system. 

Upper Zone 

This zone is fed by the Upper Reservoir. Pressures are reduced at a pressure reducing valve 
(PRV) located in the sidewalk on K St. in front of the K-St. Reservoirs. As shown in Table 2-5, 
pressures on the highest street, 9th St., are very low especially on the uphill side of the street. 
while at the bottom the pressure zone on the south end of 6th St. are very high. The hydraulic 
grade line (HGL) is 395 ft . 

Middle Zone 

The Middle Zone is directly fed by the K St reservoirs and serves the majority of the town. The 
HGL is 310 ft. 

Lower Zone 

The Lower Zone encompassed the entire side of the City east of the highway. It is fed by the 
middle zone by three PRVs located at E, I, and L Streets. The HGL is currently set at about 250 
ft. 

The existing pressure zone information is summarized in Table 2-5. A hydraulic profile of the 
system is shown in Figure 2-3 

Table 2-5: Current Pressure Zone Information 

Elevations Pressure HGL Name Served (psi) (ft) Source/Control 
(ft) 

Uooer Reservoir Zone None N/A 484 Uooer Reservoir 

Upper Zone K St PRV 

Highest Elevation (91
h St. high point} 310 37 395 

High point in Main li ne, (middle of 9th} 285 47 395 

Lowest Elevation (S. end of 6th) 145 108 395 

Middle Zone, K St Reservoir Zone K St. Reservoir 

Highest Elevation (H and 6th St. } 185 54 310 

Highest House-(Dickson Dev.} 188 52 310 

Lowest Elevation 86 97 310 

Lower Zone E,I, and L St PRVs 

Highest Elevation (4th and M} 106 62 250 

Lowest Elevation (S . end of 2nd St.) 15 102 250 
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2 .10 Pressure Reducing Valves (PRVS) 

The City of Columbia City's existing water system contains six operating pressure reducing 
stations. Each has smaller diameter low flow by-pass line with a smaller PRV valve. None have 
pressure relief valves that protect downstream pressures in case the PRVs fail. The PRV 
stations are all located in underground vaults. All but the I St. PRV are in good working condition 
and in adequately sized vaults. The I Street PRV is in a circular vault that is difficult to access 
and work in and the isolation valves are not operable. It is suspected that the I St PRV is not 
even functioning. 

The inactive station is located at the intersection of K and 9th St. The valving is stil l present and 
could be refurbished and reconfigured. 

Table 2-6 lists the existing PRVs: 

Table 2-6: Existing Pressure Reducing Stations 

Size of Upstream 
Downstrea 

Pressure 
PRY Station Location Main Pressure 

m 
Elevation Drop 

Name Pressure 
Valve Zone 

Zone 
(psi) 

E St. PRV Southwest corner of 8-inch Middle/K St Lower 82.5 26 
HWY 20 and E Street. (surveyed) 

I St. PRV Northeast corner of I 8-inch Middle/K St Lower 106.5 26 
St and 5th St. (surveyed) 

L St. PRV On north side of L St. 8-inch Middle/K St Lower 112 26 
on the north side of (surveyed) 
the rai lroad bridge. 

K St. PRV In sidewalk by K St. 6-inch Upper Middle/K St 279 37 
reservoirs just east of (surveyed) 
9th St. 

H St. PRV South west corner of 6-inch Upper Middle/K St 175 37 
5th and H St. (estimated) 

5th St.. PRV South end of 5th St. 6-inch Upper Middle/K St 149 37 
(in landscaping) (estimated) 

K & gth St. In the middle of K St. 6-inch Upper Upper 284 39 
PRV at the intersection of Reservoir (estimated) 

(Not in 9th St. 

service) 
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Section 3: Water Requirements 

This section contains the planning data and analyses used in the development of the population 
and water demand projections for the City of Columbia City Water Master Plan for the 20-year 
planning period from 2012 through 2032. 

3.1 Definition of Terms 

The following definitions are used in this secti'on: 

Demand: 

Unaccounted-for Demand: 

Fire Flow: 

The total quantity of water supplied for a given period of 
time to meet the various required uses, including: 
residential, commercial, industrial, non-residential, fire 
fighting, system losses, and other unaccounted-for and 
miscellaneous uses. 

The difference between the total amount of water 
withdrawn from the source and the total amount of water 
billed to customers. 

Flowrate requirements for buildings and structures fire 
suppression. 

The different levels of water demands are designated as ADD, MOD, and PHO. 

Average Daily Demand (ADD): 

Maximum Daily Demand (MOD): 

Peak Hourly Demand (PHO): 

The total volume of water delivered to the system in one 
year, divided by 365 days. 

The total flow on the maximum day of the year. Or if 
expressed as gallon per minute, it is the average flow 
(over 24 hours) of the peak day of the year. 

The maximum volume of water delivered to the system in 
any single hour of the year. 

The different units to be used in this section include: gallons per minute (gpm), gallons per 
capita per day (gpcpd), and million gallons (MG). 

3.2 Historical and Projected Service Area Population 

In order to assess the future needs of the water system, an investigation into the historical water 
usage, historical population, and expected population has been conducted. Historical water use 
consumption was provided by the City in the form of meter records taken monthly for each 
customer. Treated water production and water purchased (system demand) was provided by 
the City in the form of monthly recorded flows through the two meters Also provided was flow 
and pump run time data collected every three to five days by City personnel. 
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Historical population figures and future growth rates were obtained from the Population 
Research Center at Portland State University, publication, Population Forecasts for Columbia 
County Oregon, its Cities & Unincorporated Area 2010 to 2030, and as adopted by the City 
amending the Comprehensive Plan in Ordinance No.10-661. An updated buildable lands 
inventory was supplied by the City and showed that within the urban growth boundary, there 
was approximately 196 dwelling unit sites available. Applying 2.5 people per dwelling unit, 
results in a buildout population of 2,543. This correlates within 1.4% of the projected population 
of 2,580 in 2032. For the purposes of this study, the population estimate from Portland State 
University (PSU) of 2,580 will be utilized. Table 3-1 and Figure 3-1 present the historical and 
projected population for Columbia City through the 20 year planning period. 

Table 3-1: Historical and Projected Population of Columbia City 

Year Population within City Limits % Change per Year 

1990 1003 

2000 1571 4.6% 

2010 1979 2.3% 

2012 2053 1.9% 

2022 2346 1.9% 

2032 2580 1.5% 
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3.3 Historical Water Usage and Demand Projections 

2035 

Historical water use information and population data are used to estimate per capita usage 
rates. These values, in conjunction with population projections, are used to estimate future 
water use. 

Historically, all water was purchased from the City of St. Helens. In July of 2007, PW-1 well was 
brought into production. Water production from the City's PW-1 well peaked in 2009. Production 
from the well in 2010 was reduced while the well was offline for a couple of months for 
rehabilitation and St Helens water was utilized. The year of 2011 , showed the lowest 
percentage of purchased water at only 1.2% of the total usage; however, water demand in the 
summer months was lower than previous years due to cooler weather, and possibly to water 
conservation efforts. Table 3-2 shows the historical water usage from the two water sources and 
Figure 3-2 presents the same data in graphical form. 
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Table 3-2: Historical Water Consumption by Source 

Year 2007 2008 2009 2010 2011 

Columbia City Wells (MG) 10.3 27.1 54.0 46.3 52.5 

St. Helens Purchased Water (MG) 47.7 33.5 8.4 10.4 0.6 

Total (MG) 58.1 60.7 62.5 56.7 53.1 

Figure 3-2 
Historical Water Usage by Source (MG} 
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Future water demand is projected based on the estimated per capita use presented in 
Table 3-3. This analysis assumes that the rate of increase in water use for commercial and 
industrial users will follow the same pattern as for the residential population. The result of this 
assumption is a conservative projection of future water needs by applying the best available 
information. It is unknown whether or not the City will experience either the elimination or 
addition of large water users and, therefore, this planning effort bases the projections for all 
future water use on the rate of increase of the permanent residential population. However, even 
with the incorporation of industrial and commercial water users in the per capita projections, the 
resulting values appear consistent with the national averages of approximately 100 - 150 gpcpd 
for residential use only. 

The per capita water production over the years 2009 through 2011 showed a drop in 
consumption. This was likely due to a combination of water conservation efforts, meter 
calibration, and the repair of water leaks. 
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The City's water system ADD, MDD, and PHD projections are summarized in Table 3-3. The 
2012 ADD and MDD are 117 and 291 gpm, respectively, while the 2032 ADD and MDD 
projections are 146 and 366 gpm, respectively. The PHD at the end of the planning period is 
366 gpm. 

Demand projections throughout the 20-year planning period, in conjunction with the historical 
records analyzed from 2009 through 2011, are presented in Table 3-3 below. 

Table 3-3: Historical Water Usage and Demand Projections 

Year Population Total Annual ADD ADD (gpm) 
Consumption (gpcpd) 

2009 1,934 62,455,404 90 120 

2010 1,979 56,681,353 80 109 

2011 2,025 53,120,821 73 102 

2012 2,053 60,397,207 81 117 

2022 2,346 69,016,974 81 133 

2032 2,580 75,901,020 81 146 

MDD 
(gpm) 

435 

236 

200 

291 

333 

366 

PHD 
(gpm) 

437 

499 

549 

The relationships between the various water system demands are called peaking factors. This 
study uses peaking factors to develop two commonly used demands: MDD and PHD. Since the 
data available for this study was in the form of monthly purchase records and flow data recorded 
every three to five days, no historical daily demand peaking factors can be calculated. 
Therefore, the peaking factors are based on industry-standard values. 

Typical MDD/ADD peaking factors range from 2.0 - 2.5 (American Water Works Association 
[AWWA], 1989) with the higher end representing a greater variance from the average demand 
to the maximum. Higher values of this range are typically applied to smaller systems such as 
Columbia City. For the purposes of this report, the highest value of 2.5 has been chosen to 
represent this variance and is used for demand projections in Table 3-3, resulting in a practical 
yet conservative estimate of the future MDD on the water system. 

In order to estimate the PHD/MDD peaking factor, a typical value of 1.5 (AWWA, 1989) was 
assumed for this study. Estimated PHD values for future years are included in Table 3-3. 

3.3.1 Unaccounted-for Water 

Unaccounted-for water in the Columbia City Water System is defined as the difference between 
the total water pumped from the City's wells combined with the water purchased from St. Helens 
and the total amount of water billed to customers. This difference between water records results 
from leakage losses, meter discrepancies, unmetered uses such as hydrant and main flushing , 
operation and maintenance uses, unauthorized connections, fi re f low uses, and other 
unmetered miscellaneous uses. 
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The average unaccounted-for water in the Columbia City Water System is about 1.0 MG per 
year. Table 3-4 displays a summary of the total water purchased and consumed with the 
resulting unaccounted-for water, from the years 2007 to 2011, and the corresponding five-year 
averages. A goal of less than 10% is currently recommended by AWWA. Ensuring that the City 
is metering all users and is aggressively detecting and repairing water system leaks will help to 
reduce the amount of unaccounted-for water and decrease the reliance on purchasing water 
from the City of St. Helens. This will be discussed in further detail in the Capital Improvements 
section of this WMP. 

Table 3-4: Historical Unaccounted-for Water 

Total Treated Water Pumped 

Total Metered Consumption 

Unaccounted-for water 

Unaccounted-for water 

Note: 

(a) MG = million gallons 

3.3.2 Large-Volume Users 

Units 
(MG) (a) 

(MG) 

(MG) 

(%) 

2007 2008 

7.8 8.1 

7.1 6.7 

0.7 1.4 

9% 18% 

2009 2010 2011 Average 

8.3 7.6 7.1 7.8 

7.3 6.6 6.1 6.7 

1.0 1.0 1.0 1.0 

12% 13% 14% 13% 

Large-volume users create high point loads on the system. The large-volume users for the City 
are comprised of industrial , commercial, and institutional customers. The top five water users in 
the City were compiled from meter records and are represented in Table 3-5. It is important to 
note that the ADD presented is based on annual usage. The actual daily and hourly peak use 
will vary depending on the specific use. 

The City's top water user is Western Wood Products located in the Industrial zoned portion of 
town and accounts for 2.2% of the City's ADD. As noted previously, the City of St. Helens 
System has a fire loop and hydrants around the facility. 

The Columbia City Sports and Recreation Club is the second highest user. The Columbia City 
School of the St. Helens School District is the third-largest user, consuming 0.3% of the City's 
ADD. The school was closed in June of 2012 with no immediate plans for reopening. The flows 
from the school were not subtracted from future flow projections due to the small percentage of 
the City's total usage and the possibility that the school may someday reopen. 
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Table 3-5: Current Large-Volume Water Users 

July 2011 Annual Percentage 
to June ADD 

Rank User Type 2012 Usage 
Usage 

(gpm) of System 

(CF) 
(MG) ADD 

1 West Oregon Wood Products Industrial 178,250 1.33 2.54 2.2% 

2 Columbia City Sports & Commercial 30,530 0.23 0.43 0.4% 
Recreation Club 

3 Columbia City School Institutional 24,252 0.18 0.35 0.3% 

4 Caples House Museum Commercial 17,620 0.13 0.25 0.2% 

5 Mini MarUGas Station Commercial 12,000 0.09 0.17 0.1% 
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Section 4: System Analysis Criteria 

This section presents the criteria used for the master plan system analysis of the existing and 
future water system presented in Section 4. This section also contains a discussion about the 
hydraulic model and its development and verification process. 

4.1 Master Plan Analysis Criteria 

The following criteria were used to evaluate the adequacy of the water system to provide for the 
existing (2012) and projected (2032) demands. All Oregon Department of Human Services 
Drinking Water Program (DWP) and Oregon Water Resources Department (OWRD) 
requirements are met through the proposed criteria, which are acceptable standards of practice 
in typical master plan studies. The analysis criteria contained in this chapter are intended for 
water system master planning analysis only and are not intended as specific development 
standards. 

4.1.1 Source 

The source capacities must be adequate to supply water demand to each service zone. 
Columbia City's storage reservoirs provide peaking equalization and, therefore, the source 
capacity required is the MOD. Demands greater than the MOD over periods of time shorter than 
one day can be served from the reservoir storage. 

4.1.2 Storage 

As no storage criteria are set by the DWP, typical standards of practice for master plan studying 
will be applied. A standard method used to evaluate storage is to divide the total storage 
requirement into three components: peaking equalization, fire flow, and emergency storage. The 
total storage requirement for the City's water system under this method would be the sum of 
these three components as follows: 

• Peaking equalization storage is used when demands are greater than the MOD supply 
capability of the system. Storage for peaking equalization is calculated as 25 percent of 
the MOD. 

• Fire flow storage volume is determined based on fire flows of 3,500 gpm for a three hour 
duration for industrial and commercial areas and 1,000 gpm for two hours for residential 
areas and 1,500 gpm for two hours in rural residential areas. 

• Emergency storage requirements have the most flexibility in sizing and depend largely 
on the individual system makeup, lengths of historical emergency outages, and the level 
of risk the utility is willing to take. A value of two or three times the ADD is often used. 
For a smaller community like Columbia City, a value of two times the ADD is sufficient. 

In addition to the above criteria, consideration of water quality also needs to be considered. As 
water ages, the quality of the water generally deteriorates. As water ages, the level of chlorine 
declines and the likelihood of undesirable disinfection byproducts increases. Drinking water is 
required by DWP to maintain a chlorine residual of 0.2 milligrams per liter (mg/I) for more than 
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four hours. If chlorine levels are not maintained, then additional chlorine can be injected into the 
system. Excessive storage can also lead to undesirable higher water temperatures if water 
stays in the reservoirs too long during warmer weather months. The palatability of the water can 
also decrease over time. Common industry practice is to design storage systems that do not 
exceed five times the ADD. This guideline is especially applicable for systems the size of 
Columbia City, where the above method often times leads to excessive storage and the 
resulting excessive age of the water. 

4.1.3 Pipelines 

The distribution pipeline network must be able to meet the MOD and maintain pressures greater 
than 45 psi while maintaining water velocities in the pipeline no greater than 6 feet per second 
(ft/s). Water mains should be looped wherever feasible in order to prevent dead-ends, increase 
reliability in the system, reduce flushing, and maintain high water quality. Water mains should be 
sized for maximum potential demands and fire flow requirements according to the city zoning or 
planning area. 

OAR 33-061-025 (7) requires that all water systems maintain at least 20 psi if pressure 
throughout the distribution system at all times, in conjunction with the MOD .. The size of network 
pipes must also be sufficient to handle the refilling of reservoi rs during low demand periods of 
the day. The pressures in the transmission system should not fluctuate by more than 20 to 30 
psi from normal ADD pressures as sources refill the reservoirs. 

Normally, pressures of between 45 psi and 80 psi are considered appropriate. A lower limit of 
45 psi provides adequate pressure to operate household appliances such as dishwashers. 
Pressure higher than 80 psi may cause damage to household plumbing and would require 
PRVs per the Oregon Plumbing Code. Excessive water pressures also increase the amount of 
water generated from leaks. This can be done with a main line PRV, or PRVs at each service. 
For the purposes of this study, design pressures of between 45 and 80 psi will be used. 

4.1.4 Fire Flow Requirements 

Fire flow demand is the amount of water required to fight a fire for a specified period of time. 
Fire protection for the City is provided by the St. Helens Fire Department. To plan for necessary 
fire-suppression flows, the St. Helens Fire Department subscribes to the National Fire 
Protection Agency (NFPA), Standard 1142: Standard on Water Supplies for Suburban and 
Rural Fire Fighting. The NFPA standard specifies guiding criteria that helps the Fire Department 
plan for fire fighting. Another common method of assigning fi re flow rates is based on the 
Insurance Services Organization (ISO) classification rating that the water required to combat a 
fire is dependent on the specific characteristics of that building. These factors include site 
specific issues such as construction , occupancy, exposure, and communication. 

Fire flow requirements for Industrial areas can be quite variable depending on the size and type 
of the structure and the presence of flammable process materials, and the discretion of the local 
fire marshal. A commonly accepted number for planning purposes with vacant industrial lands is 
3,500 gpm for three hours. 
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Fire flow criteria includes the provision that all points in the water system remain above 20 psi 
during the fire flow event. This is to prevent the possible backflow of contaminants into water 
system from household plumbing or groundwater. 

Fire flow criteria for the City of Columbia City is summarized in Table 4-1. 

Table 4-1: Fire Flow Design Criteria 

Flow (gpm) Duration 
Minimum System Total Volume 

Pressure (gallons) 

Residential 1,000 2 hours 20 psi 120,000 

Commercial 2,500 2 hours 20 psi 300,000 

Industrial 3,500 3 hours 20 psi 630,000 

4.1.5 Fire Hydrant Spacing Criteria 

Fire hydrant spacing requirements required by the St. Helens Fire District is 250 feet from the 
hydrant to a structure along the hose laying path which typically translates to a hydrant spacing 
of every 500 ft. 
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Section 5: Water Quality Requirements 

5.1 Introduction 

This section contains an overview of recent regulatory evaluations pertaining to the Columbia 
City Water System as well as a comprehensive discussion outlin ing the general regulatory 
requirements for water utilities on both the state and federal levels. Treatment of surface waters 
is included to provide the City with an understanding of the different requirements for treating 
surface water than groundwater should surface water sources be considered for future water 
sources. Not all items listed are applicable to Columbia City; but are included to provide a 
summary of State requirements. The City is currently in compliance with the applicable 
requirement. 

5.2 Regulatory Requirements 

Drinking water quality is regulated by federal law, including the Safe Drinking Water Act (SOWA) 
and the 1986 amendments to the SOWA, and by State law, including Oregon Administrative 
Rules (OARs) for public water systems. The U.S. Environmental Protection Agency (EPA) and 
State agencies enforce drinking water regulations. In Oregon, the Oregon Health Division is the 
primary agency in the enforcement of federal and state regulations for public water systems. 

5.2.1 Federal Regulations 

The SOWA, and the amendments thereof, provide the minimum treatment requirements for 
drinking water quality. The states have the opportunity to use these minimum requirements or 
develop requirements that are more stringent. OARs, developed for the State of Oregon, are the 
applicable drinking water quality requirements that meet federal regulations . The federal 
regulatory requirements on the treatment of drinking water are therefore addressed in the 
discussion on state regulations. 

5.2.2 State Regulations 

OAR Chapter 333 lists the applicable drinking water quality requirements for all public water 
systems in Oregon. These rules were developed by the Oregon Health Division and became 
effective in December 1992. OAR Chapter 333 sets maximum contaminant levels (MCLs) and 
action levels for various contaminants, outlines treatment requirements and performance 
standards, covers treatment requirements for corrosion control, provides sampling and 
analytical requirements, describes public notice guidelines, and presents other requirements 
related to the construction and operation of Water Treatment Plants (WTPs). 

5.2.2.1 MCLs and Action Levels 

OAR 333-61-020 defines MCLs as the maximum allowable level of a contaminant in water 
delivered to the users of the public water system and defines action levels as the concentration 
of lead or copper in water which determines, in some cases, the treatment requirements that a 
water system is required to complete. The required MCLs and action levels are presented in 
OAR 333-61-030. MCLs are set for inorganic chemicals, organic chemicals, turbidity, 
microbiological contaminants, and radioactive substances. Action levels are set for the inorganic 
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chemicals, lead, and copper. The regulations further delineate these levels based on water 
source. In general, there are two types of sources considered: surface water and groundwater 
under direct influence of surface water (one type, referred to as surface water in this 
discussion), and groundwater. As indicated in the following discussion, the treatment 
requirements are generally much stricter for surface water sources. 

MCLs and actions levels for various inorganic chemicals are summarized in Table 5-1 and apply 
to both types of water sources. 

Table 5-1: MCLs and Action Level for Inorganic Chemicals 

Inorganic Chemical MCL(al (mg/I) (bl 

Antimony 

Arsenic 

Asbestos 

Barium 

Cadmium 

Chromium 

Copper 

Cyanide 

Fluoride 

Lead 

Mercury 

Nickel -
Nitrate (as N) 

Nitrite (as N) 

Total Nitrate+ Nitrite (as N) 

Selenium 

Thallium 

Notes: 

(a) MCL = maximum contaminant level 
(b) mg/I= milligrams per liter 

0.006 

0.010 
7 MFL{cJ 

2 
0.005 

0.1 

0.2 
-

4 

0.002 

0.1 

10 

1 

10 

0.05 
0.002 

(c) MFL = million fibers per liter> 10 millimeters (mm) 

Action Level (mg/I) 

1.3 

0.015 

Exceeding the MCL for fluoride requires public notice as discussed in OAR 333-61-042. The 
action levels associated with lead and copper are exceeded if the action level is exceeded by 
the concentration of the contaminant in more than 10% of the tap water samples collected 
during any monitoring period. If either of these action levels is exceeded as described, the 
treatment requirements for corrosion control must be addressed. These treatment requirements 
are covered in OAR 333-61-034 and discussed later in this section. 
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MCLs for organic chemicals apply to both types of water sources and include organics, 
trihalomethanes (THMs) volatile organics, and toxic organics. The listing of MCLs for organic 
chemicals is extensive and can be found in OAR 333-61-030 section (2). 

The MCL for turbidity applies only to surface water sources. The required MCL for turbidity, 
measured as Nephlometric Turbidity Units (NTU), is dependent on whether filtration treatment is 
provided and on the type of different filtration systems. 

MCLs for microbiological contaminants apply to both types of water sources, with specific 
treatment requirements for each. The MCL is based on the presence or absence of total 
coliforms in a sample, as outlined in OAR 333-61-030 section (4). Table 5-2 outlines the total 
coliform requirements based on a number of samples. 

Table 5-2: Maximum Microbiological Contaminant Levels 

System Samples per Month Maximum Number Total Coliform - Positive Samples per Month 

>= 40 not to exceed 5.0 percent 
< 40 not to exceed one sample 

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

OAR 333-61-020 defines secondary contaminants as those contaminants which, at the levels 
generally found in drinking water, do not present an unreasonable risk to health, but do have 
adverse effects on the taste, odor, and color of water, produce undesirable staining of pumping 
fixtures, and/or interfere with treatment processes applied by water suppliers. Table 5-3 shows 
the contaminant levels for secondary contaminants. 

Table 5-3: Secondary Contaminants 

Secondary Contaminant Contaminant Level 
Color 15 color units 
Corrosivity non-corrosiv_e __ _ 
Foaming agents 0.5 mg/I 
pH 6.5 - 8.5 
Hardness (as CaC03) 250 mg/I 
Odor 3 threshold odor number - ---------
Total Solids 500 mg/I ----------
Aluminum 0.05 - 0.2 mg/I 

_C_hl_o_rid_e _______ 250 mg/I 
Copper 1 mg/I 
Fluoride 2 mg/I 
Iron 0.3 mg/I 
Manganese 0.05 mg/I 
Silver 0.1 mg/I 
Sulfate 250 mg/I 
Zinc 5 mg/I 
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Exceeding the contaminant level for fluoride requires public notice as discussed in OAR 333-
61-042. 

5.2.2.2 Treatment Requirements and Performance Standards 

Treatment requirements and performance standards are presented in OAR 333-61-032. For 
surface water, the general requirements for th is rule require treatment processes that reliably 
achieve both of the following: 

• At least 99.9% (3-log) removal and/or inactivation of Giarida lamblia cysts between a 
point where the raw water is not subject to recontamination by surface water runoff and 
a point downstream before or at the first customer. 

• At least 99.99% (4-log) removal and/or inactivation of viruses between a point where the 
raw water is not subject to recontamination by surface water runoff and a point 
downstream before or at the first customer. 

The specific treatment requirements to meet the above pathogen removal requirements for 
surface water are dependent on whether filtration is provided. For surface water systems with 
filtration, both filtration and disinfection are required to achieve the pathogen removal 
requirements. The filtration process must meet the turbidity removal requirements discussed 
earlier in this section. The disinfection process must be sufficient to ensure that the total 
treatment process will achieve the required pathogen removal. Additionally, the disinfectant 
concentration in the water entering the distribution system cannot be less than 0.2 mg/I for more 
than four hours, and the disinfectant concentration in the distribution system cannot be 
undetectable in more than 5% of the samples taken. 

For systems that utilize groundwater as the source, continuous disinfection is required only 
when there are consistent violations of the total coliform rule. 

5.2.2.3 Treatment Requirements for Corrosion Control 

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

5 .2.3 Watershed Control 

OAR Chapter 333 sets forth requirements for watershed control for surface water sources. 

These requirements apply only to public water systems that do not provide filtration treatment. 
Non-filtering systems must conduct annual sanitary surveys of the watershed for review by the 
Oregon Health Division. The sanitary surveys include evaluation of the following man-made and 
natural features: 

• Nature and condition of dams, impoundments, intake facilities, diversion works, screens, 
disinfection equipment, perimeter fence, signs, and gates. 
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• Nature of surface geology, character of soils, presence of slides, character of vegetation 
and forests, animal population, and amounts of precipitation. 

• Nature of human activities, extent of cultivated and grazing land, zoning restrictions, 
extent of human habitation, logging activities, method of sewage disposal, proximity of 
fecal contamination to intake, recreational activities, and measures to control activities in 
the watershed. 

• Nature of raw water, level of coliform organisms, vulnerability assessments of potential 
contaminants, algae, turbidity, color, mineral constituents, detention time in reservoir, 
and time required for flow from sources of contamination to intake. 

• Type and effectiveness of measures to control contamination and algae, disinfection 
applications and residuals carried, monitoring practices, and patrol of borders. 

5.2.4 Water Resources Department Water Conservation 

The Oregon State Water Resources Department (WRD) has developed Oregon Water 
Management Program policies and principles for water resource issues, including water 
conservation and efficient water use. A WRD document dated December 1990 describes the 
policy on water conservation as a high priority for the WRD. Included in this policy is the 
improvement of water use efficiency through the implementation of voluntary conservation 
measures. Principles to promote conservation and efficient water use provided in the WRD 
document are as follows: 

• Water users shall construct, operate, and maintain their water systems in a manner 
which prevents waste and minimizes harm to the waters of the state and injury to other 
water rights. 

• Major water users and suppliers shall prepare Water Management Plans under the 
guidance of schedules, criteria, and procedures. 

• The Commission (a governor-appointed citizens group that adopts water resources ru les 
for the State of Oregon) shall encourage and facilitate the development of sub-basin 
conservation plans throughout the state by local advisory committees. 

• When wasteful practices are identified in Water Management Plans and Sub-basin 
Conservation Plans, the Commission shall adopt rules prescribing statewide and sub­
basin standards and practices. 

• A conservation element shall be developed and included in each basin plan when a 
major plan review and update is preformed. 

• The collection , analysis, and distribution of information on water use and availability are 
necessary to ensure that the waters of the state are managed for maximum beneficial 
use, and to protect the public welfare, safety, and health. 
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• The Commission shall support public education programs, research, and demonstration 
projects to increase citizen and water user awareness of water conservation issues and 
measures in the state. 

• The Commission shall support programs to provide economic assistance to water users 
to implement desired conservation measures, particularly where the benefits of 
implementing the measures are high. 

OAR Chapter 690 is the applicable water resource management rules developed by W RD. 
Division 18 of OAR Chapter 691 covers the allocation of conserved water. These rules describe 
a voluntary program intended to benefit a water right holder from water conservation and 
efficient water use. 

5.3 General Water Quality 

5.3.1 Turbidity Removal 

As covered in OAR 333-61-030, the MCL for turbidity is applicable only to surface water 
sources, and is dependent on the type of treatment facilities employed. The requirements are 
shown in Table 5-4. 

Table 5-4: Turbidity Removal Requirements 

Filtration Systems 
Criterion Monitoring Compliance 

(MCL} 

Conventional or Direct Filtration 
1.0 NTUs Continuous or 95% monthly samples< MCL; 
(up to 1 NTU) grab/ 4 hours none> 5 NTU 

1 NTU 
Continuous or 95% monthly samples < MCL; 

Slow Sand Filtration grab I 4 hours 
(up to 5 NTU) (one I day) 

none> 5 NTU 

Diatomaceous Earth Filtration 1 NTU 
Continuous or 95% monthly samples< 1 NTU; 
grab/ 4 hours none > 5 NTU 

1 NTU 
Continuous or 95% monthly samples < MCL; 

Other Filtration Technologies grab/ 4 hours 
(up to 5 NTU) 

(one I day) 
none> 5 NTU 

5.3.2 Pathogen Removal 

As covered in OAR 333-61-032, the pathogen removal (disinfection) requirements are 
dependent on the type of source water and whether the treatment facilities provide fi ltration. 

For water from groundwater sources, continuous disinfection is not required by the regulations 
unless repeated violations occur. Typically, the regulations require that when chlorine is used as 
the disinfectant, the residual disinfectant concentrations cannot be less than 0.2 mg/I after 30 
minutes of contact time under all flow conditions. 
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For surface water sources, pathogen removal requirements are dependent on whether the 
treatment facilities provide filtration. Maximum removal requirements are for 99.9% (3-log) 
inactivation of Giarida lamblia cysts. Additionally, the residual disinfectant concentration in the 
water entering the distribution system cannot be less than 0.2 mg/I for more than four hours. 
Disinfection of surface waters is evaluated by comparing the requi red and actual contact time 
(CT) values. Based on the removal requirements and water pH and temperature, a required 
contact time value can be found either in OAR or in the EPA document "Guidance Manual for 
Compliance With the Filtration and Disinfection Requirements for Public Water Systems Using 
Surface Water Sources" dated October 1990. The actual contact time value is the known 
chlorine contact time (in minutes, including consideration for effectiveness) multiplied by the 
chlorine residual concentration (in mg/I, usually from plant operation records). Actual contact 
time must be greater than required contact time. 

5.3.3 Contact Time 

Contact time is required for all surface water systems, as outlined above, and for chlorinated 
groundwater systems. Actual chlorine contact time is highly dependent on the hydraulic 
efficiency of the contact chamber. For example, the hydraulic efficiency of a small diameter 
pipeline is much greater than that of an unbaffled reservoir where mixing for fluids can short 
circuit the contact time and stagnant areas may exist.. 

Table 5-5: Chlorine Contact Times 

Chlorine Contact Facility Hydraulic Efficiency 

Small Diameter Pipeline (12-inch diameter or less) 90 

Large Diameter Pipeline (greater than 12-inch diameter) 80 
--------------

8 a ffl e d Reservoir 20 

Un baffled Reservoir 10 

5.4 Lead and Copper Levels 

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

If not in compliance, the steps required of the water supplier to comply with State regulations 
are outlined in OAR 333-61-036 and begin with a Lead and Copper Water Treatment Study. 
The study will evaluate the effectiveness of the following treatment options: 

• Alkalinity and pH adjustment 
• Calcium hardness adjustment 
• Addition of a corrosion inhibitor. 
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5.5 Other Water Quality Issues 

Other water quality issues that are controlled by state regulations include organ ic and inorganic 
chemicals, radionuclides, and disinfection by-products. These water quality parameters are 
discussed below. 

• Organic and Inorganic Chemicals - The State requires monitoring of many new 
chemicals including volatile organic chemicals, synthetic organic chemicals, and 
inorganic chemicals. Testing of the city water for these chemicals is required. 

• Radionuclides - The State requires monitoring and control of specific radionucl ides. 
Testing of the city water for radionuclides is required. 

• Disinfection By-Products - Compliance and testing for disinfection by-products includes 
both Maximum Residual Disinfectant Levels (MRDLs) for chlorine compounds and MCLs 
for disinfection by-products such as THMs. As of January 2004, al l surface and 
groundwater systems, regardless of size, are required to test for and control disinfection 
by-products. 
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Section 6: Water System Analysis 

This section contains an analysis of the capacity of the City water system for existing and future 
water demands. The analysis includes the evaluation of the water source, storage, 
transmission, and distribution components of the water system. 

6.1 Demand Allocation and Growth 

The population of Columbia City is expected to increase by 27% over the 20-year planning 
period. As depicted in Table 3-3 in Section 3, this will result in a growing water demand. 

6.2 Water Source and Supply 

As discussed in sections 2 and 3, Columbia City obtains water from two sources, the PW-1 and 
PW-2 well system and from the City of St. Helens. Assuming a reliable sustainable flow during 
summer months of only 215 gpm (see Section 2.2) from the City's existing wells compared to an 
estimated 291 current MOD and a forecasted MOD of 366 gpm at the end of the planning 
period, it is clear that without an additional water source the City wil l continue to rely on St. 
Helens to meet their peak day demands. Table 6-1 shows the estimated deficiency of the 
existing wells to meet the maximum daily demands. 

Table 6-1: Existing Well Production Deficiency 

ADD MOD Existing MOD 
Year (gpm) (gpm) Wells Deficit 

(gpm) (gpm) 
2012 117 291 215 76 
2022 133 333 215 118 
2032 146 366 215 151 

The actual volume of water that would need to be purchased from St. Helens each year is quite 
difficult to estimate. The amount would depend on the number of peak days incurred during the 
year which is largely a function of weather along with the amount of water that can be removed 
from the well which is a function of the depth of water in the aquifer at that time which in turn is a 
function of previous days pumping rates and seasonal weather as well. Additionally, there is no 
historical data that could be analyzed since the recent changes the well system (2010 PW-2 
Rehabilitation, lower the pump in PW-2 in 2011, and connecting PW-1 in 2012). 

It would be most desirable to obtain a new water source (or combination of sources) with a 
production rate of 400 gpm to provide a redundant water source; however, a new source or 
sources providing a minimum of 150 gpm would meet the MOD over the planning period and St. 
Helens could be relied upon as an emergency redundant source. 

Water conservation efforts especially during peak usage days would reduce the amount of 
water needed to be purchased from St. Helens. 
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6.2.1 Identification of Source Options 

Columbia City has previously attempted to find additional water sources and become self 
sufficient for its water needs and it is still the City's desire to become self sufficient. Previous 
work has included drilling wells and considering acquiring the City of St. Helens Ranney 
Collector Well #1. 

6.2.1.1 Wells 

Previous attempts at drilling wells included drilling at the K-St. reservoir site where brackish 
water was encountered in the Columbia River Basalts that was unsuitable as a water source. 
Another well was drilled in the north area of town in Harvard Park that encountered no water in 
the upper alluvium sediments and while the lower portion of the well encountered productive 
water zones in the underlying Columbia River Basalts, this water also had water quality issues 
reportedly of brackish water that would require expansive treatment facilities. 

In 2003, the City pursued using an existing well located north of town on the Coastal Chemical 
property. The City performed pumping and water quality tests and applied for water rights. The 
City was in the process of addressing the State Water Resources Department's concerns of the 
effects the well would have on McBride Creek when Dyno-Noble purchased the chemical plant 
and decided they would not allow the well to be used mainly due to potential liability concerns. 

Eric Collins of GSI who has done most of the previous hydrogeologic work for the City was 
contacted to discuss the next options for finding additional water sources. Initial target areas for 
new wells include drilling a new well north of town between the chemical plant and McBride 
Creek and along Hwy 30, both in the south and north part of town. If wells are drilled too close 
to the Columbia River, they may be determined to be under surface water influence and require 
treatment. Drilling to the west of town in the Columbia River Basalts is not recommended due to 
past experience with water quality issues. Drilling new wells in the vicinity of the existing PW-1 
and PW-2 is not recommended due to interference with the existing wells. 

The first step would be to have a hydrogeologic feasibility report completed. This report wou ld 
compile previous work and would further define or eliminate potential target areas due to early 
identification of fatal flaws, and take into consideration location and engineering challenges to 
connect to the City's water system. Future wells will need to connect to distribution piping in the 
K St. Reservoir pressure zone or the existing transmission main from the City's wells to the 
K St. reservoirs. Connection of a future well to existing piping in a lower pressure zone below 
the K-St. reservoir will not work as the required pressure to fi ll the reservoir wou ld be higher 
than the pressure in the lower pressure zone. Also, flow cannot go backwards through pressure 
reducing valves. With this in mind, future water sources in the south half of town are preferred 
from an engineering standpoint as less transmission main pipe would need to be installed. 

Once the hydrogeologic feasibility study is completed, the next step would be to drill test holes 
at the selected locations. Assuming an adequate source is located , then water rights would be 
applied for, and the well developed. Depending on the quality of the water encountered, the 
level of treatment required is unknown at this time; at a minimum chlorine injection to provide a 
chlorine residual will be needed. 

Water System Master Plan, City of Columbia City 
y:'4>rojects\2010prni1091029.00_columbia::ity\09._repcrts-memos\water master planlcc_watermasterplan_march-2013.docx 

Page 6-2 



6.2.1.2 St Helens Ranney Collector #1 

Previously, the City investigated utilizing the abandoned City of St. Helens Ranney Collector 
Well #1. In April of 2005, a Technical Memorandum, Ranney Collector #1 Evaluation Summary 
(Murray, Smith & Associates), was issued showing the results of the evaluation. The 
memorandum is included in the Appendix. The evaluation included meeting with City of St. 
Helens personnel, visual inspection, video inspection, drawdown testing, water quality testing, 
regulatory review, hydraulic analysis, and a review by a nationally recognized firm specializing 
in evaluating and constructing Ranney Collectors. The evaluation showed that the collector and 
chlorination equipment was in reasonable condition, had a reported capacity of 500 gallons per 
minute, water quality was good, the well was not under the influence of surface waters, and 
could be operated as is with no or minimal work. 

Testing reportedly conducted on the well between 1993 and 1997 and again during the 
evaluation and pump testing episode of 2005 showed that the well was not under the influence 
of surface waters. St. Helens' other Ranney collectors have been determined to be under the 
influence of surface water which created the need for St. Helens to build its treatment plant. The 
recommendation of the report was to continue pursuing acquiring this source. 

For reasons not entirely clear in the record, this option was not completely pursued. The 
recollection of Micah Olsen, previous City of Columbia City Public Works Superintendent, was 
that after the evaluation was conducted and while the City was working out the details with the 
City of St. Helens including hiring an indecent appraiser, the well experienced some high 
turbidity events that could be an indication that the well could be under the influence of surface 
water and require treatment; however, this information has not been verified by any 
documentation at this time. The City's focus for obtaining water was then directed to developing 
the PW-2 well described above. Unfortunately, the flow rates from PW-2 are not what was 
anticipated at that time and reconsidering Ranney Collector #1 should be further investigated 
with special attention given to the possibility that the well may now or in the future be influenced 
by surface water which would require the costly construction of a water treatment plant. 

In that plan, it is reportedly mentioned that they Ranney Collector #1 is listed as a possible 
redundant treated water source in the case of an emergency. The City of St. Helens is currently 
finalizing a new water master plan. This is an indication that they feel the facility is still a reliable 
source for treated water. 

If the Ranney Collector is acquired from the City of St. Helens, then it would be logical for the 
City of Columbia City to also acquire the connected fire loop and service piping inside the 
industrial zone as well as the 14-inch transmission main that follows the highway southward to a 
connection point at the L St Booster Pump Station. Therefore, St Helens may no longer wish to 
sell the facilities, and all previous understandings may be invalid. Columbia City and St Helens 
will need to enter into new discussions concerning this issue. Valving and metering could be 
provided at the L St. connection point to allow the City of St. Helens to utilize this source in the 
case of an emergency. 

Estimating the cost to acquire St. Helens' Ranney Well #1 and the rest of the treated water, 
piping in Columbia City is difficult to perform at this time due to the many unknowns and the 
political aspects involved that are beyond the scope of this study. At a minimum, additional 
discussions with the City of St. Helens should be initiated. 
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6.2.1.3 Surface Water Source 

Due to the high capital cost of building a surface water treatment plant, a surface water source 
presumably from the Columbia River, should only be considered if the City has exhausted its 
search for groundwater which does not require treatment. Assuming reasonable rates from the 
City of St. Helens, who already has a water treatment plant to treat water from their other 
Ranney Collectors, it is very unlikely that Columbia City would experience a cost savings by 
building their own water treatment facility. 

6.2.1.4 Continued Reliance on St Helens Water System 

The advantage of continuing to rely on the St. Helens Water system to meet the peak daily 
flows is that it does not require any capital investment. The disadvantages include the 
dependence on another municipality. 

6.2.2 L Street - St. Helens Water Booster Pump Station 

If the City of St. Helens' System is to serve as a back-up source of water, then this pump needs 
to provide the MOD. The L Street - St. Helens Water Booster Pump Station with a capacity of 
about 210 gpm does not have has enough capacity for the current MOD of 291 MOD and 
obviously not enough for the end of the planni.ng period MOD of 366 gpm. Upsizing the pump 
station to deliver approximately 400 gpm is recommended. It should be noted that the pump 
station is capable of meeting the current ADD of 117 and the year 2032 ADD of 146. 

Upgrading this pump station will require increasing the size of the pumps and motors and 
upgrading some of the electrical equipment. 

6 .2.3 Upper Booster Pump 

This pump station has enough capacity to serve existing and future developed areas through 
the planning period. The current capacity of the pump station is reported to be approximately 80 
gpm which could adequately service approximately 230 homes. Currently, there are 105 
connections and at build out, the total number of dwelling units is estimated to be 170 with a 
corresponding MOD of 60 gpm. Table 6-2 present the required f low rates from the K St. booster 
pump station over the planning period. 

Table 6-2: Upper Zone Flow Rate Estimate 

Year 

CurrenU2012 

2032 

#of 
Connections 

105 

170 

6.3 Storage 

Estimated Population 
(2 .5ldwelling units) 

263 

425 

ADD 
(gpcpd) 

81 

81 

ADD (gpm) 

15 

24 

MDD 
(gpm) 

37 

60 

As discussed in Section 4, there are two methods for calculating the amount of storage for 
Columbia City. Both methods were applied and are discussed below. 

PHD 
(gpm) 

55 
86 
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6.3.1 Entire System Storage Requirement 

Table 6-3 shows the calculated storage using conventional reservoir sizing methods of the sum 
of equalization storage of 25% of the MOD, emergency storage of twice the ADD, and industrial 
fire flow of 3500 gpm for three hours. Even though the industrial area of Columbia City is 
currently serviced for fire flow from the St Helens water system, the industrial fire flows were 
utilized in this analysis to show that the Columbia City storage capabilities are adequate to 
service the industrial area. One potential option for service to the industrial area is to disconnect 
the St. Helen's treated water 14-lnch pipe on the west side HWY 30 and connect it to the 
Columbia City Water System at I and E Streets where the pressures are already at the lower 
pressure zone. 

Table 6-3: Storage Requirements Using Sizing for Larger Systems 

Service Area Service Area Required Existing Surplus Days of ADD Storage 
Year ADD(a) MDD Stora~e Stora?ce Capacity With Existing 

(MGD) (MGD) (MG) J (MG) cJ (MG)(dJ Tankage 

2012 0.17 0.42 1.07 1.40 0.33 8.3 

2022 0.19 0.48 1.13 1.40 0.27 7.3 

2032 0.21 0.53 1.18 1.40 0.22 6.6 

Notes: 

(a) ADD & MOD are based on the Total Water Service demands. 
(b) The required storage is equal to: (the sum of 25% of the MOD; twice the ADD; and the Industrial Fire Flow of 

3,500 GPM for 3 hours : 
(c) The existing storage accounts for the full 0.2 MG Upper Reservoir and the 0.2-MG and 1.0-MG K St. Reservoirs 
(d) The additional storage volume needed is the difference between the requ ired storage and the existing storage 

available. 

The amount of storage is adequate for the 20 year planning period; however, it exceeds the 
recommended maximum size of three to five times the ADD, resulting in excessive age of the 
water as shown in the far right hand column. This is a common scenario for small water systems 
and is mainly a result of the fire storage requirement constituting a higher percentage of the total 
storage requirement than it would for larger systems. 

Common engineering practice for smaller systems such as Columbia City is to use the 
recommended three day minimum to five day maximum storage requirement. The storage 
requirements using these guidelines are presented in Table 6-4. 

Water System Master Plan, City of Columbia City Page 6-5 
y:'!Jrojects\2010proj\1091029.00_columbia:ity109._rep<>1.s-memos\waler master planlcc_watermaslerplan_march-2013.docx 



Table 6-4: Storage Requirements Using Recommended 3-5 ADD Guideline 

Minimum 
ADD ADD MOD MOD Required 

Year (gpm)(a) (MGD) (gpm)(a) (MGD) Storaije 
(MG) l 

2012 117 0.17 0.42 0.56 0.50 

2022 133 0.19 0.48 0.62 0.58 

2032 146 0.21 0.53 0.67 0.63 

Notes: 

(a) ADD & MOD are based on the Tota l Water Service Area demands. 
(b} The minimum required storage is equal to: 3 times the ADD. 

Maximum Existing 
Required 
Stora~e 

Stora?ce 

(MG) c) 
(MG) dJ 

0.84 1.40 

0.96 1.40 

1.05 1.40 

Surplus 
Capacity 

(MG)(e) 

0.56 

0.44 

0.35 

(c) The maximum required storage is equal to: 5 times the ADD 
(d} The existing storage accounts for the full 0.2 MG Upper Reservoir and the 0.2-MG and 1.0-MG K St. Reservoirs 
(e) The surplus storage volume needed is the difference between the Maximum Required Storage and the existing 

storage available. 

If water quality issues due to the age of the water become a concern, the turnover rate of the 
water could be increased by reducing the volume in the existing tanks by operating them at 
lower water levels, without a significant drop in water pressure to downstream customers. 

6.3.2 Upper Pressure Zone Storage Requirements 

Since this pressure zone occurs at the top of the system and is supplied solely by the 0.2 MG 
Upper Reservoir, it needs to be looked at separately for sizing. Table 6-5 shows the calculated 
storage using conventional reservoir sizing methods of the sum of equalization storage of 25% 
of the MOD, emergency storage of twice the ADD, and residential fire flow of 1000 gpm for 2 
hours. 

Table 6-5: Upper Zone Storage Requirements Using Sizing for Larger Systems 

Required Existing 
Additional Days of ADD 

Year 
Number of ADD(a) MOD Storage Storage 

Capacity Storage With 
Connections (Gallons) (Gallons) (Gallons) (b) (Gallons) (cJ 

Required Existing 
(Gallons) (dJ Tankage 

2012 105 21,263 53,156 175,814 200,000 (24,186) 9.4 

2032 164 33,210 83,025 207,176 200,000 7,176 6.0 

Notes: 

(a) ADD & MOD are based on the Total Water Service demands. 
(b) The required storage is equal to: (the sum of 25% of the MOD; twice the ADD; and the residential Fire Flow of 

1,000 GPM for 2 hours 
(c) The existing storage accounts for the full 0 .2-MG Upper Reservoir 
(d) The additional storage volume needed is the difference between the required storage and the existing storage 

available. 

The amount of storage in the upper zone is approximately 7,000 gallons short of the required 
storage amount at the planning period. This only represents a 3-4% increase in volume. Given 
the variables of estimating future number of connections and resulting flows, the amount of 
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storage in the upper reservoir should be considered adequate under th is analysis. Additionally, 
note that the days of storage under ADD conditions exceeds the recommended maximum size 
of three to five times the ADD, resulting in excessive age of the water as shown in the far right 
hand column. 

Common engineering practice for smaller systems such as Columbia City is to use the 
recommended three day minimum to five day maximum storage requirement. The storage 
requirements using these guidelines are presented in Table 6-6. 

Table 6-6: Upper Zone Storage Requirements Using Recommended 3-5 ADD Guideline 

Minimum Maximum 
ADD ADD MOD MOD Required Required Year (gpm)(a) (MGD) (gpm)(al (MGD) Storage Storage 

(Gallons)(bl (Gallons)(c) 

2012 117 0.17 0.42 0.56 63,788 106,313 

2032 146 0.21 0.53 0.67 99,630 166,050 

Notes: 

(a) ADD & MOD are based on the Upper Pressure Zone Area demands. 
(b) The minimum required storage is equal to: 3 times the ADD. 
(c) The maximum required storage is equal to: 5 times the ADD 
(d) The existing storage accounts for the full 0.2-MG Upper Reservoir 

Surplus Existing Storage 
(Gallons)(dl Capacity 

(MG)(•l 

200,000 93 ,688 

200,000 33,950 

(e) The surplus storage volume needed is the difference between the Maximum Required Storage and the existing 
storage available. 

Note that under this analysis, there is more than adequate storage volume in the upper 
reservoir. As with the entire system, the lowering of the operating level in the upper reservoir 
could be considered to increase the turnover rate if water quality issues from the age of the 
water becomes a concern. Since all water passes through a PRV, there wil l be no pressure lost 
to customers. 

6.4 Computer Simulation Model 

The City's water system was modeled using WaterCAD software to simulate the hydraulics of 
the City's water system. The model consists of a graphical network of pipes, pumps, and 
storage reservoirs that is very useful for determining the effects of different future and existing 
scenarios. The lengths, diameter, and friction loss characteristics of the piping are input into the 
system. Existing maps of the water system and other information provided from the City were 
utilized. Calibration of the model was performed by comparing the system pressures observed 
during hydrant flow testing conducted by the City. Elevations were obtained by surveying of the 
key elements such as the reservoir elevations and some of the pressure reducing stations. 
Other elevations of the system were taken from Google Earth and probably have an accuracy of 
+/- 10 feet which translate to a pressure difference of about +/- 4 psi. 

Operational scenarios have been introduced into the water system model, which in turn 
provides an output indicating how the system will respond to different scenarios. The output lists 
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the pressure and hydraulic grade line at each pipe junction or hydrant, velocity and friction 
losses through each pipe segment, and the operating conditions of all the facilities in the model. 

The hydraulic modeling of the system shows that the system is capable of meeting the 
maximum daily demand (MOD) and the PHO; however, deficiencies in pressure and fire flow 
were identified and are discussed below. 

6.4.1 Pressure Analysis 

Figure 6-1 shows areas of the existing system with excessive high pressures (over 80 psi) and 
areas with insufficient low pressures (less than 45 psi). The only area of town currently with too 
low of pressures is 9th St. between K and I Streets. 

Areas with high pressure are undesirable for the following reasons: 

1. Increase unaccounted-for water through leaks 
2. Increased water use and waste due to high pressures 
3. Increased maintenance of pipe and service laterals 
4. Customer complaints of too high of pressure 
5. Increased risk of safety due to high pressures. 

Areas of low pressure are also undesirable for the following reasons: 

1. State required minimum at all times is 20 psi. 
2. Household appliances do not work well. 
3. Customer complaints. 
4. Potentially dropping below O psi in fire flow conditions and causing water quality issues. 

Table 6-7 below presents the pressures, elevations, and HGL of the proposed pressure zones 
to correct these issues and also shows the proposed change in pressure in each zone from 
existing conditions. The Upper Reservoir Pressure Zone is not included as there are no service 
connections in that zone. Figure 6-2 shows the location of the proposed pressure zones. Figure 
6-3 presents the proposed hydraulic profile for the system. The following will discuss the issues 
and recommendations for each pressure zone. Existing pressures and elevations served were 
presented in Section 2. 

Note that the pressure to some lots will still be above 80 psi and will, therefore, be required to 
have individual PRV's on the service lines. Since it is proposed to reduce pressures in the areas 
already over 80 psi, it is assumed that no individual PRVs will be needed by these changes. 

6.4.1.1 New 9th St. Pressure Zone 

Separating this highest elevation portion of Upper Zone area from the Upper Zone will allow for 
pressures to be increased to acceptable levels and allow pressures in the lower elevation 
portion of the upper zone to be reduced. Existing pressures at the high point in the water main 
are estimated to be about 48 psi and about 37 at the highest houses on the uphill side of the 
street. The proposed pressure increase in this zone is about 20 psi. 

Correcting this problem will require the installation of a pressure reducing station (PRV) at the 
north end of 9 th St. to reduce pressures down to the Revised Upper Zone level and refurbishing 

Water System Master Plan, City of Columbia City 
y:\pfojectsl2010p,o~1091029.00_columbiacity\09.Jeports-memos\waler masler plan\cc_walermaslerplan_march-2013.docx 

Page 6-8 

I 
I 
I 



of the existing PRV station located at the intersection of K and 9th Streets to reduce pressures 
from the Upper Reservoir Zone. Connecting directly to the upper reservoir would result in too 
high of pressures on 9th St. 

6.4.1.2 Revised Upper Zone 

This zone will remain supplied by the K St. PRV. With the elimination of the high elevation 9th St. 
area, the pressures in this zone can be reduced by approximately 7 psi. All that is required to 
achieve this reduction is adjusting the valves in the K St. PRV station. 

There are five homes and three vacant lots at the south end of 5th St. that are currently 
connected to the Upper Zone above the 5th St. PRV. The homes currently have pressures of up 
to about 108 psi and after the proposed reduction in the Upper Zone, pressures would be up to 
about 101 psi. The 5th St. PRV is unfavorably located and moving this PRV station to the end of 
7th St. would place this area into the more appropriate K St Reservoirs Pressure Zone with 
pressures up to about 71 psi. 

6.4.1.3 Middle/ K St. Reservoirs Zone 

Pressures in this zone are directly controlled by the water level in the K St. Reservoirs. 
Pressures in this zone will remain unchanged; however, the size of this zone will be greatly 
reduced as shown in a comparison of Figures 6-1 and 6-2 and the creation of the new North 
Zone. 

6.4.1.4 New North Pressure Zone 

As presented in Section 2, and in Figure 6-1, the majority of the existing Middle / K St. Zone is 
over the upper limit of desirable pressure of 80 psi. The creation of this new pressure zone will 
reduce pressures in the north part of town by about 20 psi. This reduction in pressure will 
require three pressure reducing stations strategically located as follows: 

• 
• 
• 

5th St. between H and G Streets on a 16-inch line 
5th and E Streets located on a 10-inch line 
5th and C Streets located on a 8-inch line . 

The main controlling high point with lowest pressures will be the intersection of 5th and E 
Streets planned for 48 psi. A recently approved three-lot subdivision known as the Dickson 
Development is located across McBride Creek on the westward extension of Penn St. ; has lots 
with building sites at roughly 188 ft. elevation and the resulting inadequate pressure of 33 psi 
after the proposed pressure reduction for this zone of 20 psi. A small booster pump station to 
service these lots would be necessary if the pressures are lowered in this zone or the property 
owners/builders would need to build individual booster pumps. 

6.4.1.5 Revised Lower Zone 

Pressures in this zone are recommended to be reduced by approximately 12 psi. Lowering the 
pressure of this zone can be done by simply adjusting the valves in the E, I, and L Street PRV 
stations. This will keep the customers in the highest elevation portion of this zone (in the area of 
4th St. and M St.) at a comfortable 50 psi and reduce the highest pressures in the zone from 
approximately 102 psi down to about 89 psi. All of this zone cannot be reasonably lowered 
below 80 psi without the addition of several PRV stations. 
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Table 6-7: Proposed Pressure Zones 

Change in 
Elev. Pressure HGL Source/ 

Pressure (ft) (psi) (ft) Control 
(psi) 

Upper Reservoir Zone None N/A N/A 484 
Upper 

Reservoir 

New 9th St. Zone: +20 
K St. and 9th 
PRV Rehab 

Highest Elevation (House , mid and N 310 
end) 

56 440 

High point in Mainline, middle of 9th 285 67 440 

Lowest Elevation, (N. end of 9th) 260 78 440 

Revised Upper Zone -7 K St PRV 

Highest Elevation, (N. end of 9th) 260 51 378 

Lowest Elevation (K &7th and 6th & I) 205 75 378 

Future Maximum Elevation (south) 274 45 378 

Future Minimum Elevation (south ) 193 80 378 

Middle/ K St Reservoir Zone: None 
K St. 

Reservoirs 

Highest Elevation (H and 6th St.) 185 54 310 

Lowest Elevation (Houses on E. side of 115 
5th , I -H) 

84 310 

Future Maximum Elevation (south) 195 50 310 

Proposed New North Zone -20 New PRV's 

Highest Elevation (6th and E St) 153 48 264 

Highest House-Dickson Development 188 33 264 

Lowest Elevation 86 77 264 

Revised Lower Zone -12 
E,I, and L St 

PRVs 

Highest Elevation (4th and M) 106 50 222 

Lowest Elevation (Houses along river 15 
S. end 2nd St). 

89 222 

Lowest Elev. for less than 80 osi 37 80 222 
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Table 6-8: Existing and Proposed PRV Stations 

PRV Station Size of Upstream Downstream 

Name Location Main Pressure Pressure Elevation 
Valve zone zone 

Existing PRV Stations: 

E St. PRV 
Southwest corner of 

8-inch New North 
Revised 82.5 

HWY 30 and E Street. Lower (su rveyed) 

I St. PRV 
Northeast corner of I St 

8-inch New North 
Revised 106.5 

and 5th St. Lower (surveyed) 

On north side of L St. 
Revised 112 

L St. PRV on the north side of the 8-inch New North Lower (surveyed) 
railroad bridge 

In sidewalk by K St. 
Upper 279 

K St. PRV reservoirs just east of 6-inch Middle / K St. 
gth St. Reservoir (surveyed) 

H St. PRV 
South west corner of 

6-inch 
Revised 

Middle / K St. 
175 

5th and H St. Upper ( estimated) 

Proposed PRV Stations: 

5th St. PRV South end of 5th St. (in 
6-inch 

Revised 
Middle / K St. 

202 
(Relocated) landscaping ) Upper (estimated) 

K St. & 9th St. In the middle of K St. at 
PRV the intersection of 9th 6-inch 

Upper 9th St. 284 
Reservoir (estimated) 

(Refurbished) St. 

I St. & gth St. 
I & 9th St. 6-inch gth St. Revised 260 

PRV Upper (estimated) 

5th St. PRV On 5th St. between H & 
12-inch 

Middle/ K 
New North 

127 
I St. St. (estimated) 

5th & E St. PRV 61h & E St. 8-inch 
Middle / K 

New North 
156 

St. (estimated) 

5th & C St. PRV 5th & C St. 6-inch 
Middle / K 

New North 
137 

St. (estimated) 

6.4.2 Fire Flow Analysis 

Fire flow modeling was conducted under both current and future MOD flow conditions with the 
reservoirs full. The modeling software checks the maximum amount of flow at each hydrant that 
can be obtained without dropping any other point in the system below 20 psi. The modeling 
analysis of fire flows shows that the system is capable of delivering the required fire flows to the 
residential, commercial, and industrial zones with the following exceptions listed in Table 6-9. 
This scenario is with the existing pressure zones and current settings. Figure 6-4 shows hydrant 
locations where the required fire flow is unavailable. 
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The two hydrants on Milores Way in the Upper Reservoir Pressure Zone essentially have no fire 
flow by definition since the piping next to the reservoir already has a pressure of less than 20 
psi. 

Table 6-9: Columbia City Water System Modeling - Existing System Fire 
Flow Deficiencies 

Required Fire Modeled Maximum 
No. Hydrant Location Flowrate Fire Flowrate 

(gpm) (a) (gpm) 

1 9th St. and K St. 1,000 757 

2 A and 5th St. 1,000 632 

3 NE Corner of L St. and 4th St. 1,000 803 

4 NE Corner of J St. and 4th St. 1,000 571 

5 H St. and The Strand 1,000 550 

6 1st St. and G St. 1,000 751 

Note: 
(a) 1,000 gpm for residential zoning, 2,500 gpm for commercial and 3500 gpm for industrial zoning. 

Each hydrant, where fire flow is unavai lable, presents a possible public safety hazard. The 
location and description of these lines are as follows: 

1. 9th and K St. - The waterline on 9th St. is not connected at K St., creating a dead end line 
at this location. Connecting this line to K St. below the proposed refurbished Kand 9th 
St. PRV would not only solve the dead end line condition, it will bring the fire flows to 
acceptable levels. 

2. A St. and 5th St. - This hydrant is connected to an insufficiently sized water main of only 
3-inch in diameter. Connecting the hydrant to the 10-inch line on 6h St. with a 6-inch line 
will bring the fi re flows to acceptable levels. 

3. Northeast Corner of L St. and 4th St. - This hydrant is connected to an insufficiently 
sized 3-inch diameter line. Additionally, this hydrant is an out of date "blow off style", with 
a 2.5-inch port, and is redundant with the hydrant located on the southeast corner of the 
same intersection. This hydrant should be removed and replaced with a hydrant further 
north. 

4. 4th and L St. - This hydrant is connected to an insufficiently sized 3-inch diameter line. 
The 4th St. line should be upsized from I to L St. 

5. H St. and The Strand. - This hydrant is connected to an insufficiently sized 3-inch 
diameter line. This hydrant is also an out of date "blow off style" , with a 2.5-inch port and 
should be replaced. The water line on The Strand should be upsized from F St. to I St. 
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6. 1st St. and G St. - This hydrant is connected to an insufficiently sized 3-inch diameter 
line. This hydrant is also an out of date "blow off style", with a 2.5-inch port and should 
be replaced. 

In each location that fire flow is unavailable, the proposed alteration to the distribution system 
(pipe upgrade or system looping) has been added to the model for possible implementation. 
Figure 6-5 includes all recommended distribution system changes to address deficiencies in the 
existing distribution system. 

6.4.3 Fire Hydrant Spacing 

A map of existing fire hydrants was provided by the City. Applying the criteria that fire hydrants 
be spaced within 250 feet of a structure, it was found that there are numerous gaps in the fire 
hydrant coverage. Figure 6-6 shows the locations of the areas not meeting the fire hydrant 
spacing requirements and the proposed hydrants. 

Table 6-10 lists the locations of the hydrants and the number of lots lacking coverage it would 
serve. The number of lots served may be used as a way of prioritizing the placement of new 
hydrants. It should be noted that areas not yet subdivided were not included in the count as it is 
assumed that fire hydrants would be installed by the developer, as needed. 

Table 6-1 O: Proposed Hydrant Locations 

Proposed Hydrant Location 
# of Additional Tax 

Lots Covered 

1 2nd, between M St & Spinnaker Way 11 

2 Spinnaker Way, Western-most Section of Loop 11 

3 Park Dr, between Lincoln and Pacific St 10 

4 3rd & K St 10 

5 6th, between I and K St 9 

6 9th, between I and K St 8 

7 7th, between I and K St 8 

8 4th, between M St and Southern Termin ation 7 

9 5th & D St 6 

10 3rd, between E & G 6 

11 3rd & H St 5 

12 6th & Lincoln 4 

13 C St, Eastern Termination Cul-de-Sac 4 

14 6th & G St 4 

15 7th , Southern Termination Cul-de-Sac 4 

16 Tahoma, between Lincoln & Tahoma Ct 3 

17 6th & Pacific St 3 

18 5th & A St 3 

19 H St & 8th Ct 3 

20 8th & I St 3 
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Proposed Hydrant Location 
# of Additional Tax 

Lots Covered 

21 Frontage Road, Northern Termination near Hwy 30 3 

22 The Strand & E St 3 

23 The Strand & I St 3 

24 1st & J St 3 

25 1st, Southern Termination 3 

26 7th, between C & E St 3 

27 Tahoma & Lincoln Street 2 

28 Tahoma Ct 2 

29 6th & Penn St 2 

30 The Strand & G St 2 

31 Belle Ct 1 

32 E St, just East of 5th St. 1 

33 4th, Mid Block, between J & L St. 1 

Total Number of Lots outside of 250 ft coverage 151 

6.4.4 Proposed Fire Hydrant Fire Flow Deficiencies 

With the addition of the new hydrants listed above and using the proposed lower pressures 
within the system, the hydraulic model identified additional hydrants with insufficient fi re flow in 
addition to the hydrants identified earlier. 

Table 6-11 : Columbia City Water System Modeling - Proposed Hydrants - Fire Flow 
Deficiencies 

Required Fire Modeled Maximum 
No. New Hydrant location Hydrant Location Flowrate Fire Flowrate 

(gpm) (a) (gem) 

1 1st St. between G St. & F St 1,000 514 

2 The Strand & G St. 1,000 485 

3 I St & The Strand 1,000 640 

4 1st St. and J St. 1,000 568 

5 S. end of 1st St. 1,000 809 

6 4th, Mid Block, between J & L St. 1,000 419 

Note: 

(a) 1,000 gpm for residential zoning, 2,500 gpm for commercia l and 3,500 gpm for industrial zoning. 
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Note these additional hydrants with insufficient fire flow occur on the same insufficiently sized 
mains described previously for existing hydrants on The Strand, 1st St., and 4th St. 

6.4.5 Future Development Areas 

The hydraulic modeling shows that the existing system has the capabilities to be expanded and 
adequately serve all the areas inside of the current UGB. The core pipelines to service 
undeveloped areas are shown schematically on Figure 6-5. Actual layout will depend on the 
locations of the streets and lot layouts; however, the fundamental layout, diameters, and loops 
shown to service these areas should be followed wherever possible. The timing of these lines 
will be dictated by the rate of development. This work will be done by developers and is 
therefore not included as a capital improvement project. As development occurs, waterlines 
should be looped whenever reasonably possible. 

The undeveloped area on the south end of town will require the extension of piping from both 
the revised Upper Pressure zone and the K St. Reservoir zone. Looping should be provided 
within each zone as much as practical to avoid dead end lines and the two zones should be 
connected and new PRV stations placed at the connection between the two pressure zones. 

Another area is the undeveloped land North of H St. and West of 5 th St. A looped system 
connecting the Revised Upper Zone to the K St. Pressure Zone is recommended. 

A loped system extending the 10-inch dead end waterline at Penn St. down through the 
undeveloped land forming a loop with a new line along the highway is recommended. 

As discussed above, the undeveloped Industrial lands are currently served by the City of St. 
Helens Water System and no piping is proposed at this time to service that area. The hydraulic 
model was used to run scenarios for servicing the industrial area by the Columbia City System. 
The modeling results showed the Columbia city water system could provide fire flows to the 
industrial area. 

6.4.6 Duplicate 4-inch Pipe 

The modeling showed that the old 4-inch line along 5th St. and E St. (that parallels the newer 10-
inch line) contributed a negligible amount to fire flows. From a hydraulic perspective, the 
contribution that this pipe makes is insignificant. As discussed above, this pipe should be 
disconnected and permanently abandoned. 

6.5 Other System Improvements 

Included in this category are items to make the system operate more efficiently and safely. 

6.5.1 Adding Backup Pressure Relief to PRV Stations 

As noted in section 2, none of the existing pressure reducing stations have pressure relief 
valves. Pressure relief valves open if the PRV valve fails and discharges large amounts of water 
to reduce the downstream pressure. It is prudent to install these at locations where, if the 
pressure reducing valve failed, the downstream customers wou ld experience pressures over 80 
psi. While the likelihood of a valve failing is low, the financial liability of causing a water heater or 
other plumbing fixture to fail and flood a house or many houses is very high. The most common 
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form of failure is debris in the pipeline generated during flush ing or water main breaks causing 
the valves to not close properly. All six of the existing PRV stations fall under this category. The 
project would typically consist of connecting to the existing pipe downstream of the PRV valve 
inside the vault, then installing pressure relief valve and piping it through the vault wall and 
bringing it above the ground surface( to form a required air gap) and install ing elbows to direct 
the water downward onto a splash pad. 

6.6 Water Service Meter Reading 

The City is interested in and has investigated Automatic meter reading (AMR) systems. 
Customer water consumption is currently read manually on a monthly basis by Public Works 
employees. AMR is a beneficial tool that can save time, money, and mistakes for a water 
purveyor like Columbia City. AMR systems can also be a powerful tool in water conservation 
efforts by identifying customer side leaks in a timely manner. Once the specialty meter and 
hardware are purchased and in place, manual reading of meters will no longer be required 
except for verification that the automatic process is operating correctly. The meter will be 
equipped with a module that is capable of transmitting signals via cell phone, telephone lines, or 
Ethernet. 

Two options exist for the implementation of an AMR system, with increasing degrees of capital 
cost and decreasing degrees of operator requirements. The first system is known as "Radio­
Read" (Radio), while the second available system is referred to as "Fixed Network" (Fixed). 

The Radio system involves installing a new meter and module at each existing and future 
connection, and purchasing a piece of handheld equipment which reads the radio signal up to a 
certain distance. The module constantly reads the flow volume recorded by the meter and 
transmits the information via airwaves, which is picked up by the reader device whenever it is 
active and within range. To read the meters, an operator drives by each meter once a month 
with the reader unit onboard. The reader is then brought in and connected to a central 
computer, which uploads the recorded flow data to proprietary software and interfaces with the 
billing software . 

The fixed system involves installing a new meter and module at each existing and future 
connection, as well as various "Collector" units that are mounted in strategic locations around 
the water system. The module at each meter reads the flow volume recorded by the meter twice 
a day, and transmits the information twice a day to the nearest collector. The local collector then 
transmits the recorded data to a central "head-end" unit that is located at Public Works 
headquarters. The central computer contains the software necessary to upload the recorded 
flow data, and interface with the billing software. Similar to th is system are systems that each 
meter transmitter serves as a relay for any other meter creating a meshed network and 
centralized collectors/transmitters are not needed. 

Two options exist for the execution of ar AMR system. The first is to instal l the specialty meters 
at existing connections and new water services, and manage the software where the new 
equipment will be used in conjunction with customer billing and monitoring of the quantity of 
water flowing in the system. The second is to contract out the monthly labor, where an external 
agency would be responsible for the meter readings and providing the results to the City based 
on an agreement. It is not recommended that Columbia City contracts out this work, as it is cost­
prohibitive for medium sized water systems, and either level of technology is user friendly so 

Water System Master Plan, City of Columbia City 
y:'j)rojects\2010proJ11091029.00_columbia:ily'D9._repcrts-memos\water master plan\cc_watermasterplan_match-2013.docx 

Page 6-16 

I 

I 



long as good training regimens occur from the onset of the system. Also, if the work is kept in­
house, large levels of reporting flexibility are available to further monitor the activity throughout 
the water system. 

6. 7 System Controls and Telemetry 

The existing deficiencies noted in Section 2 included the inability to remotely monitor the level of 
the upper reservoir and the inability to store data. These are each discussed below. 

6.7.1 Upper Reservoir Level Monitoring 

The level of the upper reservoir currently is checked manually by connecting a pressure sensor 
to a port in the reservoir. The mechanical level indicator on the side of the tank is not functioning 
and repair is not recommended as these are commonly a high maintenance item, do not work 
well in freezing conditions, and it is common in the industry for them to not be in operating 
condition. Additionally, the mechanical level indicator does not provide for remote monitoring or 
recording of the level of water in the tank. 

Connecting the tank to the existing radio based telemetry system would likely not work as these 
systems usually require a direct line of site between transmitters which is not available given the 
local topography. A cellular based telemetry system appears to be the best fit for this 
application, although a less expensive option may be to utilize the existing signal cable that 
follows the pipeline from K St. to the upper reservoir and connect level readings to the SCADA 
system at the K-St Reservoirs. The reliability of the 28-year old cable is of concern. 

6. 7 .2 Data Storage and Retrieval 

The current SCADA system software does not allow the storage and retrieval of data. Data is 
currently read and entered manually into a spreadsheet, typically twice a week. Data includes 
items such a pump run times, level of water in the wells and storage reservoirs, flow rates, etc. 
Daily data is not available and only reflects averages over a three to five day period. Daily data 
is highly desired for analysis for determining items such as maximum daily demand. Other 
valuable data such as pumping rates and level of water in the wells would be very useful for 
determining well capacity if it was stored electronically in a data base. The current software 
installed in 2003 is reportedly capable of having this feature added; however, the software is 
now considered out of date. 
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Section 7: Recommendations and Capital Improvement 
Plan 

7.1 Introduction 

In this section, specific improvements are identified and recommended for implementation over 
the 20-year planning period. The deficiencies were discussed in detail in previous sections. 
Recommended solutions and alternatives for addressing system deficiencies, compliance with 
regulations, system reliability, and additional capacity are presented here. 

Budget amounts are provided for improvements and they include the following: 

• Opinion of probable construction cost 

• 20% markup for contingency 

• 25% markup for engineering, legal, and administrative costs on most items. This markup 
was reduced on some items that would not require significant engineering effort. 

Budget level estimates are considered reliable within a margin of plus or minus 20%. These 
estimates do not include costs associated with obtaining funding such as appl ication 
preparation, bond council , interim financing , etc. These costs wi ll be highly dependent on the 
funding source and requirements. Itemized planning level cost estimates are included in the 
Appendix. 

The opinion of probable cost has been rounded up to the nearest $1,000, $10,000, or $100,000, 
depending on the size of the project. For instance, a dollar value of $18,500 would be rounded 
up to $19,000; a dollar value of $86,000 would be rounded up to $90,000; and a dollar value of 
$386,000 would be rounded up to $400,000. 

The improvements have been arranged into a capital improvements plan (CIP) which lists the 
improvements, the opinion of probable cost, and the time when the improvement will be needed. 
The schedule for some improvements is dependent, in large part, on the actual growth within 
the existing service area and expansion of the service area. Therefore, the schedule should be 
used more as a guide. 

When determining when to start a project, it is important to remember that larger projects will 
take a substantial amount of time to complete. It is reasonable to expect that a large project 
could take three to five years to complete from inception , through funding, land use planning 
and permitting, design, and construction. 

7 .2 Project Descriptions 

In this section, specific improvements are discussed in an itemized fashion, summarizing the 
system needs identified in Section 4. Note that there is no particu lar order to the CIP numbering 
system. All CIP costs are presented in Table 7-2 following the individual project descriptions. 
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7.2.1 Project 1 - Additional Water Source 

This is a multi-step program that involves short and long term tasks. 

7.2.1.1 Additional Wells 

The City has chosen not to proceed with this project at this time and proceed with pursuing 
acquiring the Ranney Collector #1 discussed below. This project would entail conducting an 
initial investigation to identify targets areas for test wells taking into account engineering aspects 
as well as hydrogeology (Project 1A-1). Then test target areas with test wells (Project 1A-2), 
then, if results are favorable, proceed with well development (Project 1A-3). Wellhead 
development is assumed to include a small building and chemical feed equipment similar to 
PW-2. For budgeting purposes, it is assumed that transmission piping to connect well is 4,000 
ft. , but obviously this is dependent on the location of the well. The estimated probable costs for 
this project are not included in the CIP plan but are presented here for future reference if 
needed. 

Table 7-0: Additional Well Probable Costs 

Total Existing Needs 
Future Need 

Project Schedule Project (SDC Eligible) 
Cost % Cost % Cost 

Additional Water 
1 Source 

Determine Well 
1A-1 TarQet Areas Current Need $ 14,000 49.7% $ 6,954 50.3% $ 7,046 

Pending 
1A-2 Drill Test Wells Results of 1A-1 $ 100,000 49.7% $ 49,669 50.3% $ 50,331 

Develop Pending 
1A-3 Wellhead Results of 1A-1 $ 930,000 49.7% $ 461 ,921 50.3% $ 468,079 

7.2.1.2 St. Helens Ranney Collector #1 

Begin discussions with St. Helens to determine their position with regard to selling the facilities 
and the cost to acquire the Collector and the existing treated water system inside the industrial 
lands and the transmission main along Highway 30 to the L St. Booster Pump Station. This 
investigation should be done concurrently with Project 1A-1 along with a comparison done 
between the two options. If this proves feasible, then move forward with additional investigation 
as to the reliability that this source would continue to be considered under the influence of 
surface water. If the project still proves favorable, then pursue an intergovernmental agreement, 
the transfer of water rights, and connection to the Columbia City System. Costs included in the 
CIP only include the costs for technical support from the City Engineer and hydrogeologic for 
the initial stages of discussion with the City of St. Helens and the additional evaluations as to 
the overall feasibility and most importantly, the reliability and risks of the Collector being under 
the influence of surface water. 

Costs for acquiring the Collector from St. Helens are not included in the CIP plan due to the 
political and non-engineering related uncertainties, but could be substantial. 
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7 .2.2 Project 2 - L-Street / St. Helens Booster Pump Station Upgrade 

Upgrading this pump to match current and projected MOD will require replacing the existing 7.5 
horsepower (HP) pumps with 1 O HP pumps. The existing enclosure, piping and valving can be 
utilized. 

7 .2.3 Project 3 - Upper Reservoir Restoration 

As discussed in section 2, it is recommended to recoat both the interior and exterior of the upper 
reservoir to prevent additional corrosion. Painting of the upper reservoir will include structural 
repairs, if needed. To keep customers supplied in the upper zone while the tank is off-line, a 
smaller temporary storage tank will be located on site or a temporary pressure tank installed at 
the Upper Booster Pump Station will be necessary. Consideration should be given to doing this 
project after or concurrently with the seismic upgrades discussed below as it is likely that 
brackets for the additional anchors would need to be welded to the tank and would require 
recoating of the areas were the heat from welding damage the coatings. As a matter of good 
asset management, priority should be given to this project to prevent further corrosion of the 
tank and likely additional costs in the future. 

7 .2.4 Project 4 - 0.2 Gallon Reservoirs Seismic Upgrades 

As identified in section 2, the older 0.2 MG Upper Reservoir and the 0.2 MG K St. Reservoir do 
not meet current seismic codes. Preliminary investigations during a grant pursuit from Federal 
Emergency Management Agency (FEMA), a preliminary investigation conducted by Peterson 
Engineering, indicated that the reservoirs do not meet current seismic code. The project would 
likely include increasing the size of the ringwall foundation and applying additional anchoring 
between the tank and the foundation . 

7 .2.5 Project 5 - Pressure Zone Adjustments 

These projects could be done individually as they are not interdependent. 

7.2.5.1 Project 5A - Create 9th St. Pressure Zone 

Establishing the new 9th St. pressure zone will require the refurbishing of the existing 9th and 
K St. PRV station that is not currently in service and the installation of a new PRV station on the 
north end of 9th St. to connect to the lower Pressure zone. Included in this project is the 
placement of roughly 40 ft of 6-inch piping to connect the 9 th and K St. PRV to the dead end, 
south end of 9th St. 

Funding for creating the 9th St. Pressure Zone was included in a state of Oregon Safe Drinking 
Water Revolving Loan Fund letter of Interest in the fall of 2011. Funding is still in process. 

7.2.5.2 Project 58 - North End Pressure Zone Reduction 

This project will have the greatest impact on the City's efforts to control water pressures. 
Creation of this new pressure zone will require the installation of three pressure reducing 
stations and the installation of a small booster pump station located in the right-of-way of Penn 
St. to service the three lots in the Dickson development. 
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7.2.5.1 Project 5C - Moving 6th St. Pressure Reducing Station 

Options include either moving the existing vault or purchasing a new PRV station. Moving the 
existing vault will require significant landscape restoration at the current PRV site. It is 
recommended that a new vault be purchased and the valving and piping from the existing vau lt 
be removed, replaced with a single pipe, and transferred to a new vault on the S. End of 7th St. 
in an existing utility easement. This project provides lower pressures for a relatively small area 
and thus could be a lower priority item. 

7.2.6 Project 6 Replacement of I St. PRV 

The I St. PRV is in need of replacement. It is recommended, due to the tight configuration of the 
vault and the condition of the piping and valves, that this PRV station be replaced entirely. 

7.2. 7 Project 7 Project 8: Abandon old 4-inch Piping 

As discussed previously, the old 4-inch line that runs parallel to the newer 10-inch PVC pipe 
needs to be abandoned to reduce maintenance costs, reduce water loss from leaks, and 
simplify the system. Currently, it is uncertain how many services and hydrants are connected to 
the main and where the line connects as it crosses other water mains. 

For budgeting purposes, it is assumed that twenty services and four fire hydrants would need to 
be reconnected to the newer 10-inch pipe, two fire hydrants would be abandoned, and twelve of 
the eighteen intersections will need to be physically dug up and disconnected. The original 
construction plans and "as-builts" appear to be unreliable, contradictory, and generally 
confusing. Additional field work beyond the scope of this study including testing of sections of 
the line by shutting valves and checking which homes are sti ll in service would be beneficial. 
Similar shutting off of valves would help locate where the 4-inch line is connected to the rest of 
system. 

7.2.8 Project 8 - Installing Pressure Relief to Existing PRV Stations 

As discussed in Section 6, adding pressure relief valves to prevent over pressurization of 
downstream customers is recommended. This project will consist of installing pressure relief 
valves and discharge piping to all six of the operating PRV stations. A cost savings could be 
realized if this project was performed by City crews. The costs in the GIP plan are for contractor 
installed rates. 

7 .2.9 Project 9 - Replace Small Diameter Waterlines 

This project addresses insufficient fire flows for existing and proposed fire hydrants. These 
smaller lines are likely quite old and beyond their useful life. Table 7-1 summarizes the 
waterlines to be replaced. As part of this project, it is recommended to do the replacement of the 
old style 2.5 "blowoff style" fire hydrants (one each on The Strand, 1st St., and 4th St.) and install 
five of the additional hydrants needed for coverage that connect to these lines. It is 
recommended that the service lines to the meters be replaced during this project. 
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Table 7-1: Small Diameter Pipe Replacement by Location 

Location Diameter Footage 

The Strand 6-inch 1170 

1st St. 6-inch 2230 

4th St. 6-inch 1080 

A St. (At 5th St.) 6-inch 70 

7.2.10 Project 10 - Additional Fire Hydrants 

This project would include installing 28 of the additional 33 hydrants that are needed. Five of the 
additional hydrants would be installed under the "replacing small diameter waterlines" project 
above, leaving a total of 28 hydrants needed. The City may choose to prioritize these and install 
them in phases. A project like this could be contracted out or installed by City crews, depending 
on the timing desired, the availability of City manpower, and the amount of funds available. The 
project cost in this study assumes installation will be by a contractor and includes the cost of 
preparation of plans and specifications by an engineer for public bidding. 

7.2.11 Project 11 - Automatic Meter Reading 

The City included an AMR system into a Water Revolving Loan Fund Letter of Interest in the fall 
of 2011. Funding is still in process and looks favorable. Due to the increased efficiencies in 
manpower of these systems and the positive impacts they can provide for water conservation 
efforts, it is recommended the City continue pursuing this project. City Staff have already 
received budget quotes for completing this project which serves as the basis for cost estimating. 

7.2.12 Project 12 - SCADA System Upgrades 

7.2.12.1 Project 12A- Upper Reservoir Level Monitoring 

As discussed in section 6, there are two alternatives to gain the ability to remotely monitor the 
level of the upper reservoir. One is to utilize the existing signal cable for transmitting the level 
and the other is to install a cellular based telemetry system. Costs for both are similar (within 
$1500 of each other) and solutions to this issue should be investigated further utilizing 
contractors and suppliers as to wh ich alternative is more desirable. The cellular system also 
requires a monthly fee of $28/month. The cellular system may be slightly more money, but the 
other alternative would depend on the integrity of a cable that is currently 28 years old. Costs for 
the cellular system are included in the CIP. 

7 .2.12.2 Project 128 - Data Storage and Retrieval 

Adding data storage and retrieval is recommended. The existing software could be programmed 
to create a database for less than $10,000; however, the nine year old software is considered 
out of date and an upgrade of the RS View software system is recommended. The costs shown 
in the CIP include upgrading the software and adding the data storage and retrieval information. 
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7.2.13 Project 13 - Leak Detection Survey 

The purpose of the survey is to pinpoint the location of leaks with in the City's distribution and 
transmission pipeline network, and target those areas first. Ultimately, by performing the leak 
detection surveys regularly and fixing the leaks, the City's unaccounted-for water volume will be 
decreased. We recommend that the City budget to perform a system wide leak detection survey 
every three to five years. 

7.3 CIP 

This section contains the recommended Capital Improvements to the Columbia City water 
system over the next 20 years. 

Either 1 A or 1 B will be constructed based upon the outcome of the hydrogeological evaluation 
that is now in progress. The total CIP amount assumes 1A will be selected. 

The improvements for additional sources will need to be updated as more information is 
developed such as the exact location of the new wells, negotiations between owners and 
agencies, and the outcome of further hydrogeological studies. 

The CIP summary table is shown in Table 7-2. The costs shown are 2012 dollars; therefore, the 
City will need to adjust the costs depending upon when the projects are actually undertaken. 
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Table 7-2: Capital Improvement Plan 

Existing Needs 
Future Need 

Project Schedule Total Project Cost (SOC Eligible) 

% Cost % Cost 

1 B-1 Ranney Collector #1 Initial Evaluation Current Need $ 12,000 49.7% $ 5,960 50.3% $ 6,040 

1B-2 Ranney Collector #1 Technical Support Pending Results of 18-1 $ 20,000 49.7% $ 9,934 50.3% $ 10,066 

2 L St. Booster Pump Station Upgrade Current Need $ 35,000 100% $ 35,000 

3 Upper Reservoir Restoration Current Need $ 112,000 100% $ 112,000 

4 Reservoir Seismic Upgrades Current Need $ 150,000 100% $ 150,000 

5 Pressure Zone Adjustments 

5A Create 9th St. Pressure Zone Current Need $ 90,000 100% $ 90,000 

58 North End Pressure Zone Reduction Current Need $ 290,000 100% $ 290,000 

SC Moving 6th St. PRV Station Current Need $ 16,000 100% $ 16,000 

6 Replacement of I St. PRV Current Need $ 70,000 100% $ 70,000 

7 Abandon old 4" Piping Current Need $ 100,000 100% $ 100,000 

8 PRV Pressure Rel ief Valves Current Need $ 46,000 100% $ 46,000 

9 Replace Small Diameter Waterlines Current Need $ 590,000 100% $ 590,000 

10 Additional Fire Hydrants Current Need $ 200,000 100% $ 200,000 

11 Automatic Meter Reading Current Need $ 190,000 100% $ 190,000 

12 SCADA System Upgrades 

12A Upper Reservoir Level Monitoring Current Need $ 9,000 100% $ 9,000 

128 Data Storage Current Need $ 35,000 100% $ 35,000 

13 Leak Detection Survey 2013 and every 3-5 years $ 6,000 100% $ 6,000 

Total $ 3,015,000 $2,473,437 $ 541,563 
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Section 8: Funding 

We have listed the standard funding agencies and programs for public works infrastructure 
projects with a general description of the program and contacts for further information. If the City 
wishes to fund a project, it is highly recommended to attend a "one-stop" meeting in Salem. 
Representatives of all the funding agencies attend and will let you know what they have 
available for your project. 

8.1 Federal Programs 

8.1.1 Rural Utilities Service Water and Wastewater Loans and Grants 

The U. S. Department of Agriculture's Rural Utilities Service (RUS) program provides fund ing for 
rural areas and towns with populations of up to 10,000. Assistance includes loans and grants. 
Funds may be used for installation, repair, improvements, or expansion of ru ral water 
distribution and treatment facilities. The costs of land acquisition and legal and engineering fees 
are eligible for funding if they are necessary to develop the facility. 

8.1.1.1 Eligibility Requirements 

Water and wastewater loans and grants are available to public entities including municipalities, 
counties, special purpose districts, Indian tribes and non-profit corporations. Applicants must be 
unable to obtain the required funds via commercial sources under reasonable terms. Entities 
must have legal capacity to borrow and repay the loans, must pledge security for the loans, and 
must be able to efficiently maintain and operate the proposed faci lities. The faci lities to be 
funded must be consistent with development plans of the state, multi-jurisdictional area, county, 
or municipalities where the projects are to be constructed. The facilities must also comply with 
all relevant local, state, and federal laws including zoning, pollution control, and health and 
sanitation standards. Because funds are scarce, existing compliance problems are essentially a 
requirement. 

8.1 .1.2 Terms 

Borrowers of RUS loans must be able to demonstrate the following: 

• They have monthly user rates higher than the "statewide average" as defined by RUS. 
This value changes so it should be verified before proceeding with an application. 

• They have legal authority to borrow and repay loans, to pledge security for loans, and to 
operate and maintain the facilities and services. 

• They are financially sound and able to manage the facility effectively. 

• They have a financially sound facility based on taxes, assessments, revenues , fees, or 
other satisfactory sources of income to pay for all facility costs, including operations and 
maintenance, and to retire indebtedness and maintain a reserve. 

The maximum loan term is 40 years but the term may not exceed statutory limitations on the 
agency borrowing the money or the expected useful life of the improvements. The debt reserve 
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can typically be funded at 10 percent per year over a 10-year period. Loan interest rates and 
maximum grant amounts are based on median household income as shown in Table 8-1. 

Table 8-1: RUS Grant Funds and Loan Interest Rates 

Median Household Income 

Less than 22,205 
$22,205 to $27,756 

Greater than $27,756 

Maximum Grant 
(portion of total project cost) 

75% 
45% 
0% 

Loan Interest Rate as of 
July 2000 

4.5% 
5.25% 

5.875% 

Please note that median household income, grant amounts and interest rates fluctuate and 
should be verified prior to proceeding with an application. 

8.1.1.3 Contact 

Information on the RUS water loan and grant program is available at the following: 

Rural Utility Service 
Phone: 503 414-3360 
http://www.rurdev.usda.gov/ 

8.1.2 Community Development Block Grants 

The U.S. Department of Housing and Urban Development provides grants under the 
Community Development Block Grant (CDBG) program to facilitate economic development by 
revitalizing neighborhoods with improved community facilities and services. In Oregon, the 
Business Oregon-Infrastructure Finance Authority (BO-IFA) administer this program. 

8.1 .2.1 Eligibility Requirements 

The program is available to non-metropolitan cities and counties. Funding may be used for the 
construction, expansion, or rehabilitation of public water and sewer systems to meet federal and 
state mandates. They are not intended for capacity building. To be eligible, the applicant must 
be out of compliance with federal or state rules, regulations, or permits. The service area for the 
project must contain at least 51 percent low- and moderate-income residents. 

8.1.2.2 Contact 

Information on the CDBG grant program is available at the following: 

Business Oregon-Infrastructure Finance Authority 
Phone: 503 986-0123 
http://econ.oregon.gov. 

8.1.3 Economic Development Act of 1965 

The U.S. Economic Development Administration (EDA) authorizes grants and loans under this 
program to assist communities in areas certified by the Secretary of Commerce as areas of 
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substantial unemployment. Direct grants of up to 50 percent and supplementary grants of up to 
80 percent of costs are authorized for water improvements to alleviate economic hardship. The 
program is geared to projects stimulating permanent industrial and economic development, and 
communities qualify for funding of water and wastewater improvements that will help create new 
industry or maintain or substantially increase levels of employment. Eligibility is heavily weighted 
in favor of projects that wil l result in economic development. There is a one million dollar 
maximum allowance per project. Actual funding limits are based on the number of jobs created. 
We recommend that this program not be pursed unless a large economic development 
opportunity is identified. 

8.2 State Programs 

8.2.1 Special Public Works Fund 

The Oregon State Legislature created the Special Public Works Fund (SPWF) in 1985. The 
fund, administered by the 80-IFA, is capitalized through the issuance of state revenue bonds 
and through state lottery proceeds. The SPWF is intended to promote the creation of jobs for 
Oregonians. Loans and grants are issued to facilitate the construction of public infrastructure to 
support industrial / manufacturing development as well as commercial development that is 
marketed nationally or internationally and attracts business from outside Oregon. 

8.2.1.1 Eligibility Requirements 

Eligible municipalities are described in the SPWF Applicant's handbook and generally include 
cities, counties, water supply districts, water and wastewater authorities, sanitary districts, port 
authorities, water control districts, county service districts, and tribal councils of Indian tribes. 

Eligible SPWF projects includes public infrastructure needed to enable the location or expansion 
of eligible businesses. Specific projects include: wastewater collection and treatment capacity, 
publicly owned railroad spurs and sidings, purchase of rights of way and easements necessary 
for infrastructure, airports, port facilities, storm drainage, roadway and bridges, and water 
source, treatment, storage and distribution. Program funds are not eligible for equipment, 
wetlands mitigation, general administrative costs, construction of privately owned infrastructure, 
or the purchase of property not related to infrastructure. 

Funding levels are determined by a financial analysis based on demonstrated need. The basis 
for this analysis includes dept capacity, repayment sources, and applicants' ability to afford 
loans from additional sources. To be eligible for the program, applicants must document recent 
interest by elig ible businesses looking to locate in the municipality. Moreover, the applicant must 
demonstrate ongoing marketing efforts relating to economic development of industrial lands. 

8.2.1.2 Terms 

The following terms apply for SPWF funding: 

• Maximum loan term is 25 years. A 20-year term is typical. 

• Loans are typically repaid with utility revenues , general funds, voter-approved bonds, or 
local improvement district revenue. 

• The maximum loan is $15 million. 
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• Grant funding is typically unavailable unless the applicant is classified as "severely 
affected" or a "timber dependent" community. In such a case, up to $250,000 per project 
may be awarded to communities without a firm commitment for new business demand. 

• Grants are available under the following conditions when there is a firm commitment 
from one or more eligible businesses: 

Up to $5,000 in grant funds may be awarded for each full-time-equivalent job 
created, depending on demonstrated financial need. The total grant funding is limited 
to $500,000 or 85% of the project cost whichever is less. 

- Of the total jobs created, at least 30% must be "family wage" jobs. 

Public and / or private investment must equal at least two times the infrastructure 
cost. 

8.2.1.3 Contact Information 

Information on the SPWF program is available at the following: 

Business Oregon-Infrastructure Finance Authority 
Phone: 503 986-0123 
http://econ.oregon.gov. 

8.2.2 Business Oregon-Infrastructure Finance Authority 
Water/Wastewater Financing Program 

The Oregon State Legislature created the water/ wastewater financing program in 1993. It is 
capitalized by the sale of state revenue bonds and by a portion of state Lottery proceeds. Its 
primary purpose is to provide financing for construction of public infrastructure required to 
ensure compliance with the federal SDWA or Clean Water Act. Specifically, it is intended to 
assist local governments facing state and federal mandates relating to public drinking water 
systems and wastewater systems. 

8.2.2.1 Eligibility Requirements 

The program is available to cities, counties, water supply districts, water and wastewater 
authorities, sanitary districts, port authorities, water control districts, county service districts, and 
tribal councils of Indian tribes with populations of less than 15,000. Detailed application 
requirements are available in the Water/ Wastewater Financing (WWF) program Applicants 
Handbook. Funding levels awarded to qualified applicants are determined by a financial 
analysis based on demonstrated need through the program: 

• Water source, treatment , storage, and distribution 
• Wastewater collection and capacity 
• Storm system 
• Purchase of rights of way and easements necessary for infrastructure 
• Design and construction engineering. 

Programs funds may not be used for privately owned facilities or infrastructure, general 
administrative costs or the purchase of property not related to infrastructure. Eligibility for 
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program funding is contingent upon having received a Notice of Non-Compliance, from a 
regulatory agency regarding the SDWA or the Clean Water Act. 

To be eligible for grant funding, user rates must be above the statewide average as determined 
by the agency. 

8.2.2.2 Terms 

The following terms apply: 

• The maximum loan term is 25 years; a 20-year term is typical. 

• Maximum grant amount is $750,000, including issuance costs and any debt service 
reserves (if required). 

• Borrowers that are deemed "credit worthy" may be funded through the sale of state 
revenue bonds. Maximum bonded loan amount for this mechanism is $15,000,000. 

• Loans are typically repaid with utility revenue, general funds, or voter approved bon 
issues. 

8.2.2.3 Contact 

Information on the WWF program is available at the following: 

Business Oregon-Infrastructure Finance Authority 
Phone: 503 986-0123 
http://econ.oregon.gov. 

8.2.3 Safe Drinking Water Revolving Loan Fund 

Each federal fiscal year, the US EPA makes funds (as grants) available to states for the Safe 
Drinking Water Revolving Loan Fund (SDWRLF), a low interest loan program designed to 
finance drinking water system improvements needed to maintain compliance with the SDWA. In 
Oregon, the fund is administered by the Oregon Health Division (OHD). 

8.2.3.1 Eligibility Requirements 

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

In order to qualify for this fund, water rates have to be greater than or equal to 1.75% of the 
mean household income. 

Projects that are eligible for this fund are to plan, design, or construct drinking water facilities 
needed to maintain compliance with the current and future standards and to further public health 
protection goals of the SOWA and Oregon's Drinking Water Quality Act. 
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8.2.3.2 Terms 

The following terms apply: 

• The typical loan term is 20 years. 
• Maximum loan amount is $6,000,000. 
• Loans are typically repaid with utility revenue, general funds, or voter approved bond 

issues. 

8.2.3.3 Contact 

Information on the SDWRLF loan program is available at the following: 

Oregon Health Authority 
Phone: 971 673-0422 
http://oregon.gov/dhs/ph/dwp/srl.shtml 

or 

Business Oregon-Infrastructure Finance Authority 
Phone: 503 986-0123 
http://econ.oregon.gov. 

8.3 Local Funding Alternatives 

8.3.1 General Obligation Bonds 

Entities with taxing authority under the laws of the State of Oregon have the option of issuing 
general obligation (GO) bonds. A GO bond is a bond backed by the full credit of the issuer for 
the payment of which the issuer can levy ad valorem taxes. The issuer can make the required 
payments on the bonds solely from the tax levy or may use revenues from assessments, user 
charges or some other source. Since the bonds are secured by the power to tax, they usually 
justify a lower interest rate than other types of bonds. Generally, GO bonds lend themselves 
readily to competitive public sale at a reasonable interest rate because of their high degree of 
security, their tax exempt status, and their general acceptance. 

These bonds can be revenue-supported because a portion of the user fee can be pledged 
toward payment of the debt service. This can eliminate the need to collect additional property 
taxes to retire the bonds. Revenue-supported GO bonds have most of the advantages of 
revenue bonds, but also maintain the low interest rate and the marketability of GO bonds. 

Oregon law does not limit the total amount or the percentage of GO bonds that a community 
can issue. This portion of the property tax is outside the state constitutional restriction limiting 
property taxes to a fixed percentage of assessed value. State law limits the maximum term of 
GO bonds to 40 years. The typical term for GO bonds is 20 to 30 years. Under the present 
economic climate, lower interest rates are associated with the shorter terms. 

Financing of water system improvements by GO bonds is usually accomplished as fol lows: 
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1. The capital costs required for the proposed improvement are determined. 

2. A general election is held to authorize the sale of the GO bonds. 

3. Following voter approval, the GO bonds are offered for sale to Columbia City and other 
investors. 

4. The revenue from the bond sale is used to pay the capital costs associated with the 
project. 

5. GO bond authorizations must be approved by a majority vote, and this generally limits 
proposals to projects benefiting all or the majority of a community. Some of the 
advantages of GO bonds over other types of bonds are as follows: 

- The laws authorizing GO bonds are less restrictive than those governing 
improvement bonds under the Bancroft Act (described below). Interest rates are not 
affected by the Bancroft limitations and costly assessment procedures are not 
required. 

- Taxes paid in the retirement of GO bonds are Internal Revenue Service deductible. 

- GO bonds can be sold prior to construction, providing funds before expenses must 
be paid. 

The use of an ad valorem tax is a common method of repaying GO bonds for utility 
improvements. This method of financing results in the participation of all private property owners 
within the benefited area, whether the property is developed or undeveloped. The construction 
costs for the project are shared proportionally among all property owners based on the 
assessed value of each property. 

8.3.2 Revenue Bonds 

A revenue bond is a bond that is payable solely from charges made for the services provided. 
Such bonds cannot be paid from tax levies or special assessments, and their only security is the 
borrower's promise to operate the system in a way that will provide sufficient net revenues to 
meet the obligations of the bond issue. Revenue bonds are most commonly retired with revenue 
from user fees. 

Successful issuance of revenue bonds depends on bond market evaluation of the dependability 
of the revenue pledged. Normally, there are no legal limitations on the amount of revenue bonds 
to be issued, but excessive amounts are generally unattractive to bond buyers because they 
represent high investment risk. In rating revenue bonds, buyers consider the economic 
justification for the project, the reputation of the borrower, methods for billing and collecting, rate 
structures, and the degree to which forecasts of net revenues are realistic. 

8.3.3 Improvement Bonds 

Improvement bonds can be issued under an Oregon law called the Bancroft Act. Cities and 
special districts are limited to improvement bonds not exceeding 3% of the true cash value. For 
a specific improvement, all property within the assessment area is assessed on an equal basis, 
regardless of whether it is developed or undeveloped. This assessment becomes a direct lien 
against the property, and owners have the option of either paying the assessment in cash or 
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applying for improvement bonds to finance the construction, and the assessment is paid over 20 
years semi-annual installments with interest. 

With improvement bond financing, an improvement district is formed, the boundaries are 
established, and the benefited properties and property owners are determined. The engineer 
usually determines an approximate assessment, either on a square-foot basis or a frontage 
basis. Property owners are then given an opportunity to demonstrate against the project. The 
assessments against the properties are usually not levied until the actual total cost of the project 
is determined. Since this determination is normally not possible until the project is completed, 
funds are not available from assessments for the purpose of making monthly payments to the 
contractor. Therefore, some method of interim financing must be arranged, or a pre-assessment 
program, based on the estimated total costs, must be adopted. 

The primary disadvantages to this source of revenue are as follows: 

• The property to be assessed must have a true cash value at least equal to 50 percent of 
the total assessments to be levied . 

• For projects that benefit the entire City, GO bonds can be issued in lieu of improvement 
bonds, and they are usually more favorable. 

The construction of water and sewerage facilities through the formation of improvement districts 
is viable when the properties bordering or served by the improvements are specifically 
benefited. The establishment of an improvement district should be based on a thorough 
evaluation of the long-range plan for the entire area. Following is a summary of the development 
of water improvements by this method: 

1. Receive written request or petition from affected property owners for the improvement. If 
there is any question regarding the feasibility or approval of the project, the petitioners 
should provide sufficient funds to cover engineering, legal , and administrative costs 
associated with preliminary planning and establishing the district. 

2. Establish an assessment district and preliminary cost estimates. The cost estimates 
presented at this time will be the basis for projecting the assessment; however, some 
revision may be necessary depending on the scope of the project. 

3. If the project meets with the approval of the petitioners, authorize the preparation of 
plans and specifications. Obtain interim financing. 

4. Advertise for bids. 

5. Award the construction contract. 

6. Construct the project. 

7. Sell the bonds and repay the interim financing. 

8.3.4 Capital Construction (Sinking) Fund 

Sinking funds are often established by budget for a particular construction purpose. Budgeted 
amounts from each annual budget are carried in a sinking fund until sufficient revenues are 
available for the needed project. Such funds can also be developed with revenue derived from 
system development charges or serial levies. 
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8.3.5 System Development Charges and User Rates 

System development charges (SOCs) are fees the City collects from developers when they 
develop properties that will use the water system or other municipal service. Fees are collected 
when building permits are issued. SOCs can be used to finance capital improvements required 
to provide municipal services to the development. They can only be used on projects identified 
in the CIP that SDC's are being collected for. Operation, maintenance, and replacement costs 
cannot be financed or repaid by SDC revenues. 

As established in ORS 223, an SOC has two principal elements: reimbursement and 
improvement. The reimbursement portion of the SDC is the fee for buying into existing or under­
construction capital facilities. The reimbursement fee represents a charge for using excess 
capacity in an already paid-for facility. The revenue from this fee is typically used to pay back 
existing loans for improvements. The improvement portion of the SDC is a fee to cover the cost 
of capital improvements required to provide increased capacity to serve new development. 
Initially, the City will be able to charge an improvement fee SDC. After the facilities are 
constructed, the City must convert the SDC to a reimbursement fee SDC. 

Water user rates are monthly fees assessed to all users connected to the water system. 

Water System Master Plan, City of Columbia City Page 8-9 
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Oregon 
Theodore R. Kutongoski., Governor 

March 25, 2010 

Micah Rogers 
Columbia City (PWS #00203) 
PO Box 189 
Columbia City, OR 97018 

Re: Water System Survey 

Dear Mr. Rogers, 

Department of Human Services 
Health Services 

· 800 NE Oregon Street 
Portland, OR 97232-2162 

(971) 673-0405 
(971) 673-0457 - FAX 
(971) 673-0372 - TTY-Nonvoice 

. : =. 

Thank you for your time and cooperation in completing the. Water System Survey for 
Columbia City on December 4, 2009. A survey is required to be completed 
approximately every 3-years and is designed to identify any deficiencies or corrections 
that i;ieed to be made to the system or procedures in order to proteci public health and 
ensure compliance with the drinking water standards under Oregon Administrative Rules 
(OAR) 333-061. I have enclosed a copy of the survey report for your records. This final 
report follows an·earlier draft sent to you in the begin.ning of February this year, for 
which the City has been previously billed, so you will not receive another bill. Thanks 
you for providing input on the previous draft and please feel free to let me know if any 
con·ections need to be made~ to this final report. 

Columbia City serves both purchased treated surface water (from the City of St Helens) 
and groundwater from two wells to roughly 1,990 customers through 866 connections. 
Groundwater is treated with chlorine with enough contact time to provide 4-log viral 
inactivation (31.7 minutes@ 200 gpm through piping prior to first reservoir) and then 
caustic for corrosion control to match the pH of purchased water (pH of7.2 min). 
Purchased surface water is fully treated by the City of St Helens and no other treatment is 
added by Columbia City. Storage is provided by the 0.2 MG and 1 MG "K,, street 
reservoirs and the 0.2 MG Upper reservoir. The distribution system consists mainly of 
cast iron, ductile iron, or PVC piping which serve three pressure zones (380-ft Zone 1, 
270-ft Zone 2, and 200-ft Zone 3) with two pump stations ("K" S!, and HL" St. pump 
stations). In general, the system is well maintained and operated. Deficiencies identified 
during the survey are included in the first page· of the report and described in greater 
detail below. 
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Columbia City (PWS #00203) December 4, 2009 Survey Letter 
March 25, 2010 

All systems using a surface water or groundwater under the influence of surface water 
must submit a written plan (Co1Tective· Action Plan) within 45 days describing how and 
when deficiencies will be co11'ected. Please respond with how and when the · 
deficiencies listed below were corrected and the dates of correctio·n by March 31, 
2010. Deficiencies and recommendations.are ~s follows: 

Deficiencies 

1) Chlorine residuals must be measured and recorded in the distribution system 
at least twice a week (OAR 333"061-0036(9)). At the time of the survey, daily 
entry point residual monitoring and recording chlorine residuals at the time of 
coliform sampling was being completed, the additional distribution system 
residuals monitoring was not being completed. Residuals can be recorded at the 
same sites as colifo1m sample sites, but must be done at least twice a week (2 
samples per week total) and should be done according to a rotation schedule in 
order ~o get representative monitoring results. '· · 

2) Annual Nitrate Sampling for E°P"C was not completed in 2009 (OAR 333"061-
0025(1)). Our records indicated that sampling for Nitrates at Entry Point C (Well 
#2) was completed on February 17, 2010, conecting this deficiency. 

Please send the Corrective Action Plan.and any supporting documentation by 
March 1, 2010 to: · 

Attn: Evan Hofeld 
DHS - Drinking Water Program 

PO Box 14450 
Portland, OR 97293-0450 

Alternatively, you may e-mail me with.your response to the first deficiency (since the 2nd 

deficiency has been resolved) at evan.e.hofeld@state.or._us . 



Page 3 of 4 
Columbia City (PWS #00203) December 4, 2009 Survey Letter 
March 25, 2010 

In addition to the above listed deficiencies, I have included a couple of recommendations 
as follows: 

Recommendations 

1) Minimize debris and deterioration in the "K" Street pump house (see photo of 
"K" Street pump ho11s_e below). . . . . . . . . 

. . ·. · . . :. 
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Columbia City (PWS #00203) December 4, 2009 Survey Letter 
March 25, 2010 

2) Ensure containment of potential contaminant sources within 100-ft of the 
wells and employ the best management ,practices outlined in the Oregon 
Department of Environmental Quality Automotive Repair and Maintenance 
Tips for Drinking Water'Protection are followed. The photograph below shows a 
tractor and ttuck stored in the shop bay closest to Well #2. 

Again, thank you for ·your time in completing this survey. If you have questions or 
would like this inf01mation in an alternate fonnat, please feel free to contact me at any 
time at 971-673-0419 .or via e-J,nail at evan.e.hofeld@state.or.us .. 

. . . . ·. . . . . . . 

Sincerely, 

c..._/4~ 
EvanHofeld 
Regional Engineer 
Depattment of Human Services 
Drinking Water Program 
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(DHS 
Columbia City Municipal Waterworks 

Water System Survey 
Owg< Kl D111artnwi,1 
of Hu11~1n ~~~ci 

DHS Drinking Water Program 

Deficiency Summary 
Surveyor: Evan Hofeld 

Date Corrective Action Plan is due: March 31, 2010 

Yes No Significant Deficiencies and Rul~.Violatlons: 

D D Source: 
Well construction: 

Spring/other source: 

[gJ D Treatment: 
Surface water treatment: 

Disinfection: 
Chlorine must be measured and recorded at least 
twice a week in the distribution system. 
Other treatment: 

D D Finished Water Storage: 

D D Distribution: 

~ D Monitoring: 
2009 Nitrate Sampling Is Past Due for EP-C 

D D Management & Operations: 

D D Operator Certification: 

D D Other Rule Violations: 

Comments: 

Rev. 10-07-09 

PWSID: 41 00203 

Survey· Date: 12/04/09 

Page 1 of 27 

County: . Columbia 

Date to be 
corr~cted 

· Date 
corrected 



Columbia City Municipal Waterworks 

Water System Survey 

PWSID:41 00203 

Survey Date: 12/04/09 
OHS Drinking Water Program 

D Source Deficiencies: 
Well Construction Deficiencies (OAR 333-061-0076): 

Offi Sanitary seal and casing not watertight 
O<B Does not meet setbacks from hazards 
O<B Wellhead not protected from flooding 
0® No raw water sample tap 
0® No treated sample tap (if applicable) 
OED No screen on existing well vent 

Spring Source Deficiencies (OAR 333-061-0076): 
DEB Springbox not impervious durable material 
O<B No watertight access hatch/entry 
DEB No screened overflow 
O<B Does not meet setbacks from hazards 
O<B No raw water sample tap 
DEB No treated sample tap (if applicable) 

181 Treatment DeficlenclesNlolatlons: 
Surface Water Treatment Deficiencies: 

D+ Turbidity standards not inet-0030(3) 
. D+ Turbidimeters not calibrated per manufacturer or 

at least quarterly-0036(5)(b )(A) 
0 $ Incorrect location for compliance turbidity 

monitoring 
O<B If serving > 3,300 people no alarm or auto plant 

shut off for low chlorine residual 
DCB For conventional or direct filtration: No alarm or 

plant shut off for high turbidity 
Offi For conventional filtration: Settled water not 

measured daily 
. Om For conventional or direct filtration: Turbidity 

profile not conducted on individual filters at least 
quarterly 

DEB For cartridge filtration: No pressure gauges before 
and after cartridge filter 

O<B For diatomaceous earth filtration: Body feed not 
added with Influent flow 

O+ For membrane filtration: Turbidimeter not present 
on each unit-0050(4)(c)(G) 

D+ For membrane filtration: Direct integrity testing not 
done at least daily-0036(5)(b)(F) 

Disinfection DeficienciesNiolations: 
O+ DPD or EPA approved method not used-0036(9). 
O+ Free chlorine residual not maintained-0032(3/5) 
[8]+ Chlorine not measured & recorded as required-

0036(9) 
D+ Minimum CT requirement not met all times-

0032(3/5.) 
0 © No means to adequately determine flow rate on 

contact chamber effluent line 
D+ pH, Temperature, and chlorine residual not 

measured daily at first user-0036(5)(a/b) 
Rev. 10-07-09 
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0$ Failure to calculate CT values correctly 
Om No means to adequately determine disinfection · 

contact time under peak flow and minimum 
storage conditions 

O+ Annual raw water sampling past due-0036(6)(w) 

UV Disinfection Violations (OAR 333-0050(5)(k)): 
D+ Bypass around UV system 
O+ Lamp sleeve not cleaned 
0+ Lamp not replaced per manufacturer 
D+ No intensity sensor with alarm or shut-off 
D+ Annual raw water sampling past due-0036(6)(w) 

Other Treatment Violations: 
O+ Non-NSF approved chemicals-0087(6) 
O+ Corrosion control parameters not met-0034 

D Distribution System Violations: 
D+ System pressure < 20 psi. -0025(7) 

Cross Connection (OAR 333-061-0070): 
O+ No ordinance or enabling authority (CWS) 
O+ Annual Summary Report not issued (CWS) 
O+ Testing records not current (CWS, NTNC, TNC) 
0+ No Cross Connection Control Specialist (CWS ?. 

300 connections) 
0 Finished Water Storage Deficiencies: 

0 © Hatch not locked or adequately secured 
DEB Roof and access hatch not watertight 
C]Ee No flap valve, screen, or equivalent on drain. 
DEB No screened vent 

(X] Monitoring Violations: 
[8]+ Monitoring not current-0025( 1) 
D+ MCL violations-0030 , 
O+ No Coliform Sampling Plan-0036(6)(b)(G) 

0 Management & Operations Violations: 
O+ No operations and maintenance manual. 

-0065(4) . 
0+ Emergency response plan not completed. 

-0064(1) 
D+ Major modifications not approved (plan review). 

-0050 
D+ Master plan not current~ 300 con.)-0060(5) 
D+ Annual CCR not submitted (CWS)-0043(1 )(a) 
O+ SNC or out of compliance with AO 
D+ Public notice not issued as required-0042 · 

D Operator Certification Violations: 
0 + No certified operator at required level-0065(2). 
0+ No protocol for under certified operator-0225(5). 

0 Other Rule Violations: 

EB Significant deficiency per OAR 333-061-0076 
+ Significant rule violation per OAR 333-061-XXX 
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Inventory and Narrative 
D Outstanding Performer County: Columbia 

Type ~tatu~ .: .. , $i?!f · Season 
, · · 

[8] Community (C) Population: 1,990 ~ All year D Seasonal 

D Non Transient Connections: 866 Begins: (mm/dd) 1/1 
Non-Comm~nity (NTNC} 

Service Chars: MU Ends: (mm/dd) 12/31 
D Transient Ownershio: 4 c ·pliform: s~nipUna 

Non-Community (TNC) 
License Period: ~ Monthly D Quarterly 

D State Reg/Non EPA (NP) 
~ Not Lie OHO 0Ag Samples Required: 2 

Operator Certification Required 

WO 2 lwr 1 FED SmallWS0 

Primary Administrative Contact (Mailing Address) : 

Contact Name: Leahnette Rivers 

Title; City Administrator 

Street Address: PO Box 189 

City/State/Zip: Columbia City, OR 97018 

Legal/Owner Address: 

Responsible Agency 

[8] State 0 Countv D Dent of Agriculture 

Phone: (503) 397-4010 

Cell: -->---''-------------
Emergency#: ....,_ _ ___.'----- ----­
Email: lrivers@columbia-city.org 

Contact Name: _C....;i.:.,,.ty_H_al:..:...l ________ _ ___ Phone: -'------''--- --- ------

Title: PO Box 189 

Street Address: 1840 2nd Street 

City/State/Zip: Columbia c·ity, OR 97018 

System Physical Address: 

Contact Name: Micah Rogers 

Title: Public Works Supervisor (Interim) 

Street Address: 1755 znd Place 

City/State/Zip: Columbia City, OR 97018 
Emergency Systems Available: 
Name: City of St Helens 

Narrative: 

Cell: ->-- ---''--------------
Emergency#: ....,_ _ __,'-----------
Email:-- ---- --------

Phone: (503) 366-0454 

Cell: (971) 563-3127 

Emergency #: (503) 397-1521 

Email: mrogers@columbla-city.org 

PWS ID#: i-·· 4f .. roo724···-----------·······-·- -· 

Columbia City serves both purchased treated water (from th~ City of St Helens) and groundwater from two 
wells to roughly 1,990 customers through 866 connections, Groundwater is treated with chlorine with enough 
contact time to provide 4-log viral inactivation (31.7 minutes@ 200 gpm through piping prior to first reservoir) 
and then caustic for corrosion control to match the pH of purchased water (pH of 7 .2 min). Purchased surface 
water is fully treated by the City of St Helens and no other treatment is added by Columbia City. Storage is 
provided by the 0.2 MG and 1 MG "K" street reservoirs and the 0.2 MG Upper reservoir. The distribution system 
consists mainly of cast iron, ductile iron, or PVC piping which serve three pressure zones (380-ft Zone 1, 270-ft 
Zone 2, and 200-ft Zone 3) with two pump stations ("K" St. and "L" St. pump stations). 

Rev. 10-07-09 
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Service area characteristic and owner type codes: 

Service Area Characteristics .• O~termining System Tvoe 
~25 Year 

Primary Secondary CODE Population/ Number of >25 Same Round System 
Daily Use Connections Dally Users -Residents , Type 

City or Town ' MU 

Mobile Hqnie Park MP <10 <4 No No Not a 
System 
State 

iii Subdivision SU +l 
C 

10-24 4-14 - - Reg/Non-
EPA 

OJ 
"C 
.'iij Rural RA 

OJ 
0:: 

Transient 
25+ - No No Non-

Community 
Non-

Other OR 25+ Yes No 
Transient 

- · Non-
Community 

Recreation 25+ 15+ Yes Yes Community 

(parks, campground, PA 
beaches,skiareas, 

.... marinas) 
C Service Station ss . !!! 

Coliform Bacteria Samoling ' · , . 

1,/) Summer Camp SK 
C: 
Ill RestauranUStore RS '"' .... 

Highway Rest .Area HR 
Hotel/Motel, B&B HM 

other (visitor ctr, church) OT 

.... School SC 
C 

~ IN Q) Institution 
'iii C: 
C c ~ Medical Facility MF 
~ o E 

. lndustrial/Agri.cuitural IA I-;' z E 
C 0 Day Care Center DC 0 u :z Other OA 

Community Monthly samples based on population* 
systems 

Non- Groundwater 
Transient, population served 

Surface water 

Transient, 
State- >1000 Monthly sampling 

Regulated :51000 Monthly based on 
Systems 1 per quarter based on population• 

oooulatlon• 

I- Interstate Carrier IC 
Q) 
..c Wholesaler (sells water) WH .... 
0 Other Area OT 

Owner Type( ·,,,.·. · . .. ~ . : Codf 
Federal Government 1 
Private 2 Up to 1,000 1 

State Government 3 1,001 to 2,500 _ 2 

Local Government 4 2,501 to 3,300 3 

Mixed Public/Private 5 etc See rules or call DWP 

Rev. 10-07-09 
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"K" Street Reservoirs (0.2 MG and 1.0 MG) 
& Booster Pump Station 
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Water System Schematic 

SRC-BA 
Public Works Well #1 (L76752) 
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Columbia City CL2 
Distribution System 

SRC-CA 
Public Works Well #2 

(L80323) 

CLi­
Caustic-

0.2 MG Upper Reservoir (1984) 

"K" Street Pump Station 
(Two 300-gpm pumps) 

Rev. 10-07-09 
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Intertie with St Helens (00724) 

f ~j "L" Street Pump Station 
: ~----J (Two 300 gpm pumps) 

0.2 MG "K" Street Lower Reservoir (1979) 

1.0 MG "K" Street Concrete Lower 
Reservoir (2003) 
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Wei I #2 Treatment Schematic 

Caustic 
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C~/femp/pH 
Static Mixer 

l 
Flow Meter Sand Separators Well #2 · 

C~/f emp/pH Meters Static Mixer & Flow Meter o Sand Separators & 
Well #2 (background) 
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Source Information 

ID Entry Points Source Type Availability Treatment 

(Location where water enters 
'C (I) 

distribution and Is sampled) C u . .... ~ 
~ 

C ::, (I) iu C: 
"O (I) 0 C C (I) c I,. ::, 
C (J Cl Cl) Ill 0 Cl 
::, ~ ::, e Cl) 

I,. (I) 
II) e == 

..: ,.; Ill E 
C Treatment :, ::, ::, (I) (I) 0 

ID Name (!) tJ') (!) C. C. QJ (/') Begins Ends w z Codes** 
A City of St Helens (00724} D n D r 1 [8J [8J D 1/1 12/31 fl N996 
B EP for Well #1 (L76752, COLU53313) [8J n D n D D D (8) !8J Off -li ne 

C EP for Well #2 {L80323, COLU53400} (8) 0 D 0 D (8) 0 1/1 12/31 r 1 0421, C503 
n n D D D n D D D 

' 
.. ···,·.· ·· . . 

ID Individual Sources 
: =·· 

Source Typ·e · Availability Treatment 

(Contributing to Entry Point) 'O 
(I) ~- 'C (I) 

>, "O u Cl) C: u .... 
Q) ::, ·u ::E ~ 

C: u (I) ::, (I) io C C: 
'O Cl) Q. 'O (I) e C: C: (I) 0 C: c ::s C C C. (!) C: 0 Cl Cl) Ill 0 e> "O 0 Ill J- ::, ~ :> E 1/J (I) C 0 

Q) 

..J e ~ ..: ..: I'll E 
Cll 1/J C Treatment fC ::s ::, ::, (I) (I) .0 i5 0 

10 Name 
(!) (/') (!) C. C. a.. Cf) w <( z Codes** 

AA City of St Helens (00724) G 263 D n D n (8) 181 D n D D 0 N99 6 
BA Well #1 (L76752, COLU53313) G 47 cg] ·, D D D D D 0 [gJ D D [gJ Off -line 

CA Well #2 (L80323, COLU53400) G 115 [8J D D D D [XI D D D D r 1 0421, C503 

D D D D D D D D D D D 
r 1, r 1 r 1 D D r 1 D D D D D 
D · D D D D n n D D D D 
D D D D D D D D D 0 0 

'Land Use Codes: (A) Pristine Forest (B) lrrlgatod Crops (C) Non-Irrigated Crops (D) Pasture (E) Light Industry (F) Heavy Industry (G) Urban-Sewered 
Area (H) Rural On,Slte Sewage Disposal (I) Urban On-Sito Sewage Disposal (J) Rangeland (K) Managed Forest (L) Commercial (M) Recreational Use 
" See "Treatment" page for treatment code descriptions. 
List current operational patterns for all sources (e.g., Well 1 used continuously @ 100 gpm. Be as specific as possible) 
SRC-AA Well #1 ls used 1-2x per month, depending on line breaks and summer demands. Well #2 is primary source, which Is 
supplemented through the intertie with the City of St Helens. Production of Well #2 has decreased since last winter from 200 
gpm to 190 gpm to 115 gpm over the summer. City is investigating Increasing using Well #1. 

Yes No 
igi D Does the water system have water rights for all sources? D Not Required --- c--,--.,------,------- - -0 cg) For GW systems, have there been any modifications to th e existing well(s) or spring(s) (e.g. deepened, change in 

screened interval, springbox reconstruction, etc.)? Describe below: 

No chan es since ori inal construction. 
cg) Has a Source Water Assessment been completed by 

boundaries with operator. 
DEQ? If yes, attach delineatlon map and review 

cg) 0 Has system implemented source water protection strategies? If y~s. describe below: 

City has household chemical disposal programs, "dump no waste" labeling on storm drains, and newsletter articles. 

t8l D Is the water system Interested in source water orotection? If yes, contact regional aeologlst at 541-726-2587. 

Comments: 

Rev. 10,07,09 
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Columbia City Municipal Waterworks 

Water System Survey 
DHS Drinking Water Program 

Well Information 
S01,1rce ID#: BA CA 

Source Name: Well #1 Well #2 

Well Tag ID (e.g. L 12345): L 76752 80323 

(if no well tag ID, enterWRD Well log ID below) Y~s Ne> Yes No 

Well Log on FIie: ~ D ~ D 
WRD Well Log ID (e.g. COLU123): COLU53313 COLU53400 

Well still active ......................................... l8J D l8J D 
Depth of well (ft.) ..................... ................ 143 148 

Depth of grout seal {ft.) ........................... 92 39 

Year of Installation (yr.) ........................... 09/18/06 03/05/07 

Casing diameter (in.) ............................ .. 12 10 

• Sanitary seal & casing watertight... .......... [gJ D [gJ D 
• If vented, properly screened .................... l8J D [gJ D 
• Wellhead protected from flooding ............ t8l n l8J D 
• Well meets setbacks from hazards .......... [gJ D D [gJ 

Nearest hazard {ft) .................... .-........... .. 
l 

50-1002 

Water level device ................................... D l'Xl [gJ n 
Concrete slab around casing ................... l'x1 D [gJ D 
Casing height~ 12-in. above slab/grade fX1 l·l [gJ n 
Pitless adapter ..................... .................... n. t8l D [gJ 
Constructed orooerlv per SWA report ..... [gJ D . [gJ n 
Protective housing ..... .............. , ............... fxl D l8J l l 
Flowmeter .................... ............................ IX) r 1 [gJ D 
Pressure gauge ....................................... D [gJ l8J D 
Pump to waste piping .............................. [gJ D [gJ n 

• Raw sample tap ..................... .................. [gJ D l8J r 1 
• Treated sample tap ........................ ON/A ~ D l8J D 

Heated ..... ....... .............. ................. ........... [gJ D l8J D 
Lighted ...... .. ... ..... ..... ................. ~ ... .... ....... D -~ [gJ n 
Floor drain .................... ... .................... ..... [gJ D lZl I l 
Well oumo removal provision ................. .. l8J D lZl D 
Pump type* ................................... ..... ...... SU SU 

Bearing lubrication (FG oil/water) ........... 

Pumping capacity (gpm) ......................... 50 3003 

Amount of water pumped per year (gallons) •. 

Percent of total well supply provided(%)'* 

Static water level {ft below ground surface) 72.6, 71.3 
Static water level date ................. ............. 09/18/06 03/05/07 

PWS ID: 41 00203 

Survey Date: 12/04/09 
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·N/A1 N/A1 N/A1 

9th St Well Wel l #4 Harvard Pk 

39270 57959 57954 

Y~s No Yes No Yes No , Yes No 

[gJ D l8J n 1x1 D D 0 
CDID51359 COLU52208 COLU52201 

D IX1 n l8J D rxl n D 
470 395 410 

45 ,282 

07/25/00 01/18/01 01/10/03 

6 8 

D D D D D D D D 
n D D D D D D D 
IX) D 0 n n D D D 
D D D D D D D D 

n D D ·O D D D D 
D l8J D n n D I l D 
[gJ D D D D D D D 
D l8J D l8J D l8J D l8J 
D D D D D D D D 
D IZl D D D D D D 
D D D D D D D D 
D D D 0 D 0 O··D 
D D D D D D o ·o 
D l l D D D D o'.o 
D D D 0 D D D D 
D D D D I l 11 n . o 
D D n n D D D D 
D 0 D D D D D D 
D D D D D D D D 

50 75 

138 
; · 104 

07/25/00 01/10/03 
• Pump Types: (VT) Vertrcal Turbine (SU) Submersible (CE) Centrifugal (SJ) Shallow Jet (DJ) Deep Jet (OT) Other 
•• The sum of the% for all the wells should equal 100% (e.Q. for 2 wells, If Well #1 orovides 80%, then well #2 must orovlde 20%). 

Comments: 
1 The 9th St Well, Well #4 and the Haivard Park Well exist, but are not in use or connected to the system. 
2 Well #2 was approved through plan review #171-2007 allowing a 50' radius of control around Well #2 and 
chemical storage w/ spilt containment and DEQ BMP for Auto Shops w ithin 100', but no closer than 50' . 
3 The yield of Well #2 was originally 300 gpm based upon a 3-hr pump test in March 2007, but yield has declined 
over the past year from 200 gpm to 190 gpm to 115 gpm during the summer. 

Rev. 10-07-09 



Columbia City Municlpal Waterworks 

Water System Survey 
OHS Drinking Water Program 

Potential Sanitary Hazards 
(From OAR 333-061-0050(2)(a)(F)) 

\ 

The following sanitary hazards are not allowed within 100 feet of a well: 

• Any existing or proposed pit privy 

• Subsurface sewage disposal drain field 

• Cesspool 

• Solid Waste disposal site 

• Pressure sewer line 

• Buried fuel storage tank 

• Animal yard, feedlot, or animal waste storage 

• Untreated storm water or gray water disposal 

PWS ID:41 00203 

Survey Date: 12/04/09 
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• Chemical (including solvent, pesticides, and.fertilizers)storage, usage, or application) 

• Fuel transfer or storage 

•. Mineral resource extraction 

• Vehicle or machinery maintenance or long term storage 

• Junk/ auto/ scrap yard 

• Cemetery 

·• Unapproved well 

• Well that has not been properly abandoned or of unknown or suspect construction 

• Source of pathogenic organisms . 

• Any other similar public health hazards 

The following are not allowed within 50 feet of a well: 

• Gravity sewer line 

• Septic Tank 

Exemptions to these setbacks must be listed and documented within the plan approval letter. 

If a surface water source is located within 500 feet of a well or spring, please note the water body name 
and the distance to the well or spring. All groundwater sources within 500 feet to a surface water source 
should be considered for potential surface water influence. Check the file for correspondence. If a review 
has been done indicate results in comment section. If not, 'contact the Springfield office 541-726-2587. 

Rev. 10-07-09 
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09/04/98 

07/25/00 

01/18/01 

09/18/02 

09/18/02 

Ol/l0/03 

09/18/06 

03/05/07 

11 /15/07 
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OHS Drinking Water Program 

Well & Water Right Summary 

Well
1
Summary 

61h & Penn St Well drilled and ab~ndoned (COLU50807) 
Section 21, T5N, RIW, Tax Lot 00100 (abandoned 09/04/98) 

Ninth and K St Well drilled 
0

(COLU513S9, L39270) PR#72-2000. Permit 0-13937. 

Page 13 of 27 

Well #4 (referred to as "9,i, St Well" jn 07/27/01 LTR) drilled (COLU52054, L42053) located south of ninth and K St 
intersection on the 9th Street Reservoir site - Section 28, TSN, RI W, Tax Lot 3200 (abandoned 03/05/0 I COLU52 J 92, 
altered 6/19/02 COLU52199, partially abandoned 01/24/03 COLUS2208 & LS7959). PR#72-2000. P~rmit G-13937. PR 
#72-2000 . . 

Bore Hole B-1 (COLU52203) drilled at 9th and K St on Reservoir Site (Section 28, T5N, RI W, Tax Lot 3200. Bore Hole B-l 
abandoned 09/18/02. . , · · 

Bore Hole B·2 {COLU52142} drilled at 91
" and K St on Reservoir Site (Section 28, T5N, RlW, Tax Lot 3200. 

Harvard Park Well Constructed (CqLU52201, 157954) located in Harvard P~rk, Section 21, T5N, RI W, Tax Lot 100. PR 
#176-2002. Penni! 0-13937 · 

Public Works Well #1 (COLU53313, L76752) was constructed at 1755 Second Place, Section 28, TSN, RlW, Tax Lot 
4400 (PR #302-7005), Final Approval granted 07/09/07 PR#302-2005. Water rights (02515, 100 gprn, 0.2228 cfs) for 
the 1939 well (COLU121 I) were transferred (T-10507) for this well. An additional wat_er right of 1.114 cfs (500 gpm) was 
obtained un_der 11pplication G 16984/Permit GI 6438 (priority date 12/19/07). · · 

Public Works Well #2 (COLUS3400, L80323) was constructed PR #171-2007. Well ls located at Section 28, TSN, 
RtW, Tax Lot 4400, St address: 1755 Secondl'lace (PR #171-2007), Final ApproYal granted 08/ 19/08 PR#171-2007 
with construction waivers obtained for ownership of land under OAR 333-061-00S0{2)(a)(B) (30'x66' restrictive 
easement for the area within 50-ft of the well) ilnd Best Management Practices under DEO's Automotive Repair and 
Maintenance Tips for Drlnklng Water Protection are employed due to the proximity of the City automotive shop 
within 100-ft of the well. Water rights (02515, 100 gp!ll, 0.2228 cfs) for the 1939 well (COLU121 l) were transferred (T-
10507) for this well. An additional water right of 1.114'(500 gpm) was obtained under application GI 6984fPermit GI 6438 
(priority date 12/19/07). · · 

1939 W~ll (COLU12 I J) Abandoned 11/15/07 (Start Card 1002630, COLU535JO). PR#302-2005. 

Water Rights Summary 

Points of Diversion Permit # Water Right 
9th & "K" Street Well (L39270) G13937 1.67 cfs (750 gpm) 
Well #4 (IA2053) 
Harvard Park Well (L57954) 

Public Works Well #1 (1,76752) & G25 15/TI0507 0.2228 cfs (100 gpm) 
Public Works Well #2 (L80323) , l 

Public Works Well #1 (L76752) & 016984 1.114 cfs (500 gpm) 
Public Works Well #2 (L80323) 

Priority Date 
02/22/00 

12/ 19/07 

12/1 9/07 

I 
l 

l 
r 
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SRC-BA- Public Works Well #1 (L76752) 

Wellhouse 

Well #1 Flow Meter 

Well #1 (L76752) 
(Drilled 09/18/06) 

Pipe for Contact Time 

I 

I· 

I 
I 
j 
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SRC-BB - Public Works Well #2 (L80323) 

Oregon 
~,...~~ 

Augwt 19, 1008 

l..OAHNBTT!l RIVERS 
CITY OF COLUllffilA CtTY (PWS 10020)) 
PO BOX 189 
COLUMBIA CTIY, OR !17018 

Department of Human Services 
· ' Public Health Division 
· 800 NE Oregon S~eel 

Pon!and, OR 97232·2162 
(971) 673·1111 • Emergency 
(971) 613~5 
(971) 673~51 - FAX 
(971) 673-0372- TTY-Nonvolce 

Re: Final Appronl for Pobllc Wori:, W,11 Bl (PR #171·1007) 

Dc.,r Ms. RJvers, 

I h.ve re«lved vui6c,.tion thal !ht conditloru listed In the July 17~, lOOS Sitt Visit Sumnwy 
l<uer and the Augwt 196, 1007 Conditiorul Appn,val lett<r t,.,,·e be<n tr,cL T,hu coD1plclCJ 
the pho review pn>CCJJ lor tbl, projc<I. Approval to tu< tho Public Woro Well f2 ls 
granted, effective August 19, 2008. 

Th• p,o)tct. furn!ed In p,rt by SRF Lean 1S0;009, lncluckd abandonmtol of the 1919 v.~11 
(COLUl21 l) and co<>rtn>cdon ofth• new Public Wooo Well 12 (I.SOJll) as part of a 
wdlAeld with Public Wor'o Well 11 (L76752~ This project also Included the con.struction or 
related chlorinatlon (sodiwn hyPOChlorito) ..,d CO<tO$IOO ronb'ol (caustic) tmtmenl faclliUe.s 
and dlstributlonplrlng. Truted "'t" ~ th< now well 1, oonoc;itd to lh• S),t,m through 
roughly 1,700 fe.:t of new S- HDPR lttMcnls.sion mln exte.ndina. frOl'll tbc wtU, "-·~;ml 
under tho Portland and Wutem Rlil line and HWY JO al thc 'L • ,trect bridgo ln Columbia 
City to the 6-inch p,.unp ms1n at a point • ppro.-tlmately 6().{t oor1h of tho "SL Helens Booslcr 
Pump StaUon", Water right> foe the "'ti v.-m obtained thn,vg), a tronsf<r(T, 10l07)of"''" 
right, In the amount of 100 IP"' front the 1919 v.,11 (OJ!.·2515). 

• J 
Two •wllcauons r<qU<SWJi a w,h·er Crom 00<.rtnl<'.ioo s1uldanls uodu OAR 333--061· 
0~2X•Xo) and. (F) "'""&l"'led. Oiunlcals reht<d lo tho city vehicle rnsint,oince ,hop 
nuy be 110..d ,.Jthln 100.ft, bot no closer tl>lll SO.ft oftl1• new well, proYld<d tho s!or.sgc and 
,pill cont.alr.1ncnt p,><U«i 111cnUoned In lho w,lm rtqueJt'lppllcation uo followed. Th• 31). 
n x 66-nr .. 1,kth-..ucroeot obtained for Tu Lot 8 to the S<>Uth, the Ci!)l's own•r>hlp oCTa., 
Lot 9 to lhc north, and the i• Strt<I public rie),t-of • .,,.y to the west p,ovldeuufficlcnt 51).11 
radius otcontrol around well. l b.i,·o,oclos<dcoplc.softho signed w.lvtrffi!utru for your 
,ecord.s. 

Well #2 (L80323) 
. (Drilled 03/95/07) 

FLEX CONDUIT FOR -- . 
P~P POWER CABLE 

. . ·. JI~ 
, 2 5 

4• f#J STt. DISCHARGE T~ W ANSI 3 
816.I 125 PSI FLGS, COAT 1/fasF SI . 
APPRVD 2 PART EPOXY. MIN 2 COATS 
10- 12 MILS OFT 3 

4' Wtl.L 
OISCKAACE 
PIP£ 

POWER .._., 
CABI.E 

STRAP PVC PIPES & POl'IER CABU: 10 
DISCffAAGE PIPE O 7' IITTERVAlS, Ult/ 3 
COllPLEI'£ WRAPS. USE PO!. Yl<Ol OR 
N'PV'O EO 

& TRANSOUCER ' 
CABLE DI A AS REQ'D 

I '11" VIELL VENT,_/• 
SCR,E.EN ENO 

CONSlRUCl 
W/THREAOED 
ELBOWS 

4" WELL 
DISCHARGE 
P I PING 

4' OIA T}{AEAOEO NIPPLE 
l'IELOEO TO BDTl-1 SI DES Of 
0 I SCHARGE TEE. 

, ..,..r---10" WELL 
CASING SPL 

SIPE VIEW 

In accordance with the &bo,·c, the Coll.<'bil Cl ty water 'Y•lc:n hereby request., lhf · 
D,putmcnt ofHumtn Scrvlcu to waive the cons!nlctlon ,1andard OAR 333-061.0SO 21J•)(B) • 
The e<>n,!nlctlon ,tandard requested to bt waived ls for lite following project: 
Public ~or ks Well f2 PR 1171-2007 (WP.:> Well 10 COI.U53400), • ' 
This waiver ls nccesiary for the following rrnoris:Tho Cjtv ms not V•D or hv• • ~rpetual 
rtttctd1xa tHi'.itnt foe · tbe area ._U.htn JOO-ft of the wcJ 1. 

l'ropo,ed alternate mcasUl<S lo protect tl10 health and welfare of the public ln lieu of coo,plytog 
with the e<>nstntctlon stand!td> OARJlJ.Q61.0lO wi ll consist of: Oimershlp of property 
plus a 30' x 66' testrlctlYe eu ... •,Mt for the area within 50-ft of the well (see. 

t<chtd co 

Rev. 10-07 ·09 

Att,<i> pbns of p!OpOsed walm roquc,t or 
Additions! suppon!rtg W'oirn,tionaod awl to: 

tlQ.lli. 
IUSTAI.L I" OIA PVC PIPE, Af LOCAllON &c 
AS SPtC'O, CONTINUOUS fROM Wlllllll z• OF 
Will CloP TO WITH ltl 5 f'EET Of PWP. DRILL 
1/4• OIA HOLE~ IN PIPE U 36" INT£JIVALS. 

I- Ct!KV (lYP) - USE SPRING LOAOEO 
Cl!ECI< - TEOillOOiECK f5002-Cl0 OR 
N'PVO EQ. 
IIISfALL O THE FotLOWlNO INTOIVALS 

• WIT!HN 21' OF PWP 
• EVERY 126' Tli[R(AflE:R 

2 - fl.EC CABl.E 
3- 4" EPOXY CO>.TEO ANO lll!ED STL llPT 

PIPE-SCI! 80 
4- S1J8l1ERS18L£ PWP·W/UOlOR 
5- 4" FrMALE . N!'T COOPLER 

In 1ccordon<:o with theobove, lhe Col lF.lbl• Ctty water 1ystem hmbyrC<tue,ts the 
Dcpartmcot ofHumao Scrvlu., to walve tho eonslruction ,w,dud OAR 33Hl6l-OS0 J!l.!!l(F) 
Tho «,n,trucdon standard ,equc,ttd to bo w&ived I.! for the following prole<t: 
Publfc ~orks Wall 12 FAll71·2007 (\l.<D Kell 10 COLU5l!OO, L80323f 

This waiver Is nCGCWJ)' forth~followlng ruson,:rure ts • CHf ~hop cM1htf~ of v.htcle 
ufnten1nca and ~tor1g:e.f,ct11tfu and the stora~e of rell e 1t1troottv1tr1lca.ls 
loll and alscallaneoo.1<J v1tlll n 100-f .. t Of the vall. . 

Proposed •llcmale measures lo protect tho hcallh and wclf.u• of "1~ public In lieu of e<>mp?ing 
withthe«>11Structlon,wdazdsOAR3Jl.o61-0SOwlllc.on.si.,tof: The <nplor-•nt o 
but ..... 9.,ent p,:,~ctt.ces outU~ tn OEQ ' s Auto:»tfv• Repair and Hotntenance Tips 

alnt. 
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Harvard Park Well 
(L57954} 

(Drilled 01/10/03} 
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Disinfection 

No# 
Sodium Hypochlorite WTP-A for Wells #1 & #2 [gJ [gJ 

D D D D 
D D D .D 

'Chlorine Gas, Sodium Hypochlorite, On-site Generated Sodium Hypochlorite, Calcium Hypochlorite, Chloramines, Ozone, W, Mixed-Oxidants, Other 
Yes No Yes No · 

181 D • Is a DPD or other EPA approved method used? [8J D • NSF 60/61 certified (or equivalent)? 

D [8J • Are residuals recorded as required? 
Distribution: 0 :::. 2x weekly 

EP (SWTR & GWR Comp. Mon.): 181 :::. 1x Daily 
#samples: ___ 181 w/Coliform Other:-~·- ----
# samples: 1 D Continuous If > 3300 pop D N/A 

Range of chlorine residuals at first user: mg/!= 0.6 

• Are raw water samples taken as required (GWR assessment monitoring ,·etc.)? ON/A 

How often? · As needed for Triggered Source Water Monitoring 

Yes No 

DD 
DD 
DD 
DD 

Chlorine gas ~ N/A · Yes No 
Separate room for gas storage and feeder D D 
Fan with on/pff switch outside D D 

DD 
DD 

Vent located next tci the floor 
Door with a window 

Yes No 

Gas cylinders properly secured 
Door that opens out 
Self-contained breathing apparatus 
Air scrubber system 

Yes No UV:0 4.0-iog virus D Total coliform+ D Other: N/A 
D D • Plan Review approval D 

D 
D 

D ~ Is lamp sleeve cleaned 

D D • Do.e·s all water contact UV (no bypass) 

D O • Annual raw water sampling up to date O N/A 

CT evaluation for disinfection O NIA 
Disinfection Requirement: 0 (sw) 0.5 log inactivation Giardia 

Yes No 
[gl (gw) 4.0 log inactivation viruses 
0 (gw) Minimum chlorine residual : 

D • Is lamp replaced per manufacturer 

D • Intensity sensor with alarm or shut-off 

D (sw) 1.0 log Inactivation Glardia 
. 0 (sw) log inactivation Crypto: __ 

__ mg/I 

~ D • Does the contact chamber have effluent flow meter or adequate alternative? 

If no, how is peak flow determined for CT calculations? __ 

tgJ D • Has a tracer study been conducted or adequate alternative? Tracer Study Date: N/A 
Demand flow (gpm): 200 . Baffling factor(%): 100 (plug f low) 
Volume used (gal): 1,700-ft of 8" pipe/1,300-ft of 6" pipe . . Results (min): 31 .7 minutes 

181 D Adequate alternate method for contact time? DE\scribe: Using plug flow only through pipe yields 

31 .7 minutes of contact time - see contact time information on following page.for more info. 
Peak hour demand flow over the past 12 months: . gpm = Pump yield through pipe is less than 200 gpm 
Lowest operating volume over the past 12 months: : gallons= N/A- Plug Flow 

Yes No 
[8J O Are on-line chlorine analyzers verified weekly with DPD type or EPA approved test kit? Colorimeter 

[8J D • {SW only) Are pH, temp, and chlorine residual measured daily before ?r at the first user? 

[8J D • Are CT values being calculated correctly? 

~ 0 • Are CT values met at all times? 

\Comments: 

Rev. 10-07-09 

I 
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Contact Time Requirements (PR# 171-2007) 

Department of Human Services 
P•bl~ llullh OM,ton 
aoo NE Oregoo s~ .. 1 

P""8nd, OR 97232-2162 
(971) 613-1111 • Ern,rgency 
(971) 67J~OS 
(971) 673~!7 • FAX 
(971) 873--0312 • TIY-N<mo:oo 
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CllY OF COLUMBIA CllY (PWS #00203) 
POBOXIO 
COLUMBIA CllY, OR 97018 

Rei i1ri~I ApproYJI for Pob1~ WoOO WtO 11 (PR 1!71•1007) 

Rev. 10-07-09 

Due to the presence of coliform bacteria in raw w11ter analyses, 4-log virus inactivation using a 
disinfectant is required. In order to meet this requirement, 30 minutes of contact time resulting 
in a CT of 6 must be provided at all times. CT is a product of contact time multiplied by the 
chlorine residual as measured at the entry point to the distribution, just prior to the first user. 
More contact time may be needed if entry point pH lies outside the range of 6 to 9, 
temperature is lower than 10°C or chlorine residual drops below 0.2 mg/l. Theoretical contact 
time calculations indicate the following contact times and related CT values (at 0.2 rog/1 

. chlorine concentration) are available at the indicated flow rates: 

Contact time 63.5 min 31.7 min 21.l min 12.7 min 
through plug flow (CT=l2.7) (CT==6.3) (CT=4.2) (CT=2.5) 

through 1,700-ft of 
8-inch pipe and 
1,300-ft of 6-inch 
pipe from the well 
to the 0.2MG 
reservoir 
Phis ·contact time 333.3 min 333 .3 min 333.3 min 333.3 min 
through the 0.2 MG (CT,,,66.?) (CT=66.7) (CT=66.?) (CT~66.7) 
and 1.0 MG 
reservoirs (10% 
baffling factor and 
300-gpm peak 
demand flow 

You must ensure that adequate CT is met at all times. I have included a table for your use of 
required 4-log virus inactivation values (bottom row of table C-7) dependant upon varying 
water temperatures and valid for a pH range of 6.0 to 9.0. 
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Treatment 
.. . 

Process Used* Chemlcal Added** ·P.urpo$1;1 .. . . l,.ocation In Systero Code*** 
' 

Chlorination Sodium Hypochlorite Disinfection Well #2 Effluent D421 

pH Adjustment Caustic (Sodium Hydroxide) Corrosion Control After disinfection C503 

' 

•see "Treatment Plant Inspection" page for details on filtration. **See "Disinfection" page for details on disinfection equipment ... *See 
Treatment Codes on back. 

Yes No 
~ D Is equipment maintained properly? 
~ D Is redundant equipment available? 

What lab eauipment is available and used? liar testina, turbidimeter, oH meter, etc.): 
DPD-type HACH digital Pocket Colorimeter II, pen-type pH tester, HACH DR850 portable colorimeter. Wallace 
& Tiernan DEPOLOX 3 Plus on-line chlorine and pH analyzer. Sparling totalizing and rate flow meter. 

f><l I I • Are chemicals NSF Standard 60 certified or eauivalent? <ON/A - no chemicals are used) 
Comments: 
12.5% sodium hypochlorite (diluted to 1.1%) and 25% sodium hydroxide are supplied through Cascade 
Columbia. 

Yes/ No 
~ D Does system practice corrosion control? 
~ D • Is corrosion control ooerated within oarameters set bv DWP? nNJA 

Comments: 

Records Kept: 
Yes/ No 
D ~ Dosages 
D ~ RawpH 
D ~ Raw temperature 
D ~ Raw turbiditv and/or oarticle counts 

Yes I No 
~o 
~ o 
~D 
D ~ 

F!owrate 
Treated pH 
Treated temperature 
Treated turbidity 

Comments: . 
On-line CL 17 is checked 2x per week with DBP-type collorimeter. pH is checked every week. Dosages are 
proportional to flow and maintained by a PLC and kept within specified ranges with high and low alarms. 
Dosages are not recorded. Raw water pH Is roughly 6.9-6.8. Alarms for pH include a high level alarm at a pH 
of 8.5 and a low level at a pH of 6.5. High chlorine residual alarm is set at 1.99 mg/I and a low alarm is set at 
0.19 mg/I. Dosages are adjusted to match City of St Helens (pH of 7 .6 and Cl 2 of 0.66 mg/I). 

Rev. 10-07 -09 
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Treatment Codes: 

Disinfection By-products Control 
8121 Activated Carbon, Granular 
8125 Activated Carbon, Powdered 
8200 Chloramines 
8220 Chlorine Dioxide 
8240 Coagulation 
8344 Filtration, Pressure Sand 
8500 Lime-Soda Ash Addition 
8600 Rapid Mix 
B742 pH Adjustment, Pre 
EP240 Enhanced Coagulation 
ES240 Enhanced Softening 

Disinfection 
0200 Chloramines 
0220 Chlorine Dioxide 
D401 Gaseous Chlorination, Post 
D403 Gaseous Chlorination, Pre 
D421 Hypochlorination, Post 
D423 Hypochlorination, Pre 
D541 Ozonation, Post 
D543 Ozonation, Pre 
D455 Iodine 
0720 Ultraviolet Radiation 
D800 Mixed Oxidants 

Residual Maintenance 
X200 Residual Maintenance, Chloramines 
X401, Residual Maintenance, Gas Chlortnation 
X421 Residual Maintenance, Hypochlorination 
X800 Residual Maintenance, Mixed Oxidants 

Dechlorination 
E121 Activated Carbon, Granular 
E627 Reducing Agent, Sulfur Dioxide 

Corrosion Control · 
C441 Inhibitor, Blmetallfc Phosphate 
C443 Inhibitor, Hexametaphosphate 
C445 Inhibitor, Orthophosphate 
C447 Inhibitor, OrthoPolyphosphate Blend 
C449 Inhibitor, Silicate 
C501 pH/Alkalinity Adjustment-Lime 
C502 pH/Alkalinity Adjustment-Soda Ash 
C503 pH/Alkalinity Adjustment-Caustic Soda 
C504 pH/Alkalinity Adjus~ment-Sodlum Bicarbonate 
C505 pH/Alkalinity Adjustment-Calcite Contractor 
C506 Calcium Carbonate Precipitation 
C550 LCCA for UC 
C999 Blending 

Rev. 10-07-09 

lnorganics Removal 
1344 FIitration, Pressure Sand 
1460 lori Exchange 
1640 Reverse Osmosis 
1999 Blending 

Arsenic Removal 
A 1 00 Activated Alumina 
A240 Coagulation 
A320 Electrodfalysls 
A347 Mlcrofiltr'ation 
A348 FIitered 
:A460 Ion E>\change 
A500 Lime Softening 
A640 Reverse Osmosis 
A900 Granular Ferric Hydroxide 
A999 Blending 

Iron Removal 
F343 Filtration, Greensand 
F344 Filtration, Pressure Sand 
F345 Filtration, Rapid Sand 
F403 Gaseous Chlorination, Pre 
F423 Hypochlorinalion, Pre 
F460 Ion Exchange· 
F543 Ozonation, Pre 
F560 Permanganate 
F640 Reverse Osmosis 
F680 Sequestration 
F740 pH Adjustment 

Manganese Removal 
M343 Filtration, Greensand 
M423 Hypochlorination, Pre 
M560 Permanganate 
M680 Sequestration 

Other 
2380 Fluoridation 
2551 Public Education for L/C 
2580 Peroxide 
2720 Uitravlolet Radiation 

PWS ID: 41 00203 

Survey Date: 12/04/09 
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"Non-Treatment" 
NOOO No Treatment I Not Applicable 
N349 Unfiltered, Avoiding Filtration 
N350 Unfiltered, Must Install FIiter 
N996 Treatment Applied by Seller 

Organics Removal 
0121 Activated Carbon, Granular 
0145 Aeration, Packed Tower 
0160 Algae Control 
0423 Hypochlorinatlon, Pre 
0560 Permanganate 
0742 pH Adjustment, Pre 
0999 Blending 

Particulate Removal (SWTR} 
P240 Coagulation 
P341 Filtratlon,Cartridge 
P342 Filtration, Diatomaceous Earth 
P344 Filtration, Pressure Sand 
P345 FIitration, Rapid Sand 
P346 Filtration, Slow Sand 
P347 Filtration, Membrane 
P349 Natural Filtration 
P360 Flocculation 
P520 Mlcroscreenlng 
P600 Rapid Mix 
P660 Sedimentation 
P700 Sludge Treatment 
P742 pH Adjustment, Pre 

Softening (Hardness Removal) 
S240 Coagulation 
S344 Filtration, Pressure Sand 
S360 Flocculation 
S460 Ion Exchange 
S500 Lime - Soda Ash Addition 
S640 Reverse Osmosis 
S680 Sequestration 

Taste/Odor Control 
T121 Activated Carbon, Granular 
T125 Acllvated Carbon, Powdered 
T141 Aeration, Cascade 
T143 Aeration, Diffused 
T149 Aeration, Spray 
T160 Algae Control · 
T403 Gaseous Chlorination, Pre 
T423 Hypochlorination, Pre 
D541 Ozonation, Post 
D543 Ozonation, Pre 
T560 Permanganate 
1720 Ultraviolet Radiation 
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Storage and Pressure Tanks 
Tank Year Volume 

Number Name Tvs:ie* Tank Material Built (gaL} 
1 U o o er Reservoir : G. Ste e I 1984 200,000 
2 "K" St Lower Reservoir (new) . G Concrete 2003 1 000 000 
3 '' K" St L ower Reservo ir (o ld) G . Ste e I 1979 200,000 

• {G) Ground (E) Elevated (P) Pressure 
' 

Total Volume: 1,400,000 gal 

2 3 ... • . ' " ::·: / Reservoir Number: 1 
Reservolr ,Featµre.· ·.s' '. .. • y '. '. 1N·. : .. ··•. ~ .~$ , r. _Q '· )f~s _. No Yes No Yes No Yes No 

.c 

.B 
l1I 

::c 

Q) 
0 
s: 
l1I 
C: 
Q) .... 
C 
'iii 
:E 

gi . 
:a .g, 
E c: 
:, 0 - (.) n. 

• Secured (e.g. locked, bolted, etc)..................... t8I 0 
• Watertight ......... ............................. ............. ....... t8I 0 

Curbed lid (shoe box style) .............................. t8I D 
Drain to daylight ................. ...... ........ :................ t8I D 
Overflow ....... ..................................................... t8I 0 

• Overflow/drain protected (screen/flap/valve) .... 0 D 
• Screened vent ................ ........................... ........ [8] D 

Water level gauge ........ : ................... :................ [8] D 
Bypass piping ................. :.................................. 0 t8I 
Fence/gate ................ ....................... ..... ............ t81 0 
Cathodic plates watertight ... ......... ......... 0 N/A D 0 
Alarm for hiAh or low levels.. ... ...................... .... r2:I .D 
Exterior in good condition.................................. D ·[gJ 
Interior in good condition.......... ......................... 0 [81 

Approved interior coating.................................. [8] D 
Inspection schedule .......................................... r2:I D 
Cleaning schedule... .......................................... [8] D 
Conlinuouslv disinfected (•post '81 redwood) [8] D 
Separate inleVoutlet ........................ :........... ...... D : t8I 
Baffling .... ............ ...... ..... ......... ......... ........ ....... .. D jgj 

Used for contact time .............. ... ..... ... .......... ..... 0 [81 

Pressure Tanks .· ,· ·.·· ·· : · Number: 

Rav. 10-07-09 

Used for contact time.......................................... .. 0 D 
Accessible for maintenance... ............ ......... .......... 0 D 
Separate Inlet/outlet........................... ................... D D 
Bypass piping........................................................ 0 D 
Access port ... ............................................. 0 N/A O D 
Drain ........... .......................................... ........ ... ...... D D 
Pressure relief device ............... .... ............ .... ........ D D 
Air bladder/diaphragm........ .... ....... ........................ D 0 
Valve for adding air...................... ...... ................... 0 D 
Water level slQht Qlass ............................... o N/A D . D 

t8I D 
[gJ 0 
r8I D 
r8I 0 
t8I D 
r8I D 
r8I D 
[gJ 0 
[8] D 
r8I D 
0 D 
t8I D 
r8I 0 
r8I D 
r8I D 
0 D 

.[8] D 
igJ D 
t8I D 
0 [gJ 

0 r8I 

0 D 
r8I D 
[81 0 
cgi D 
cgi D 
D D 
[gJ 0 
t8I D 
[8J 0 
cgi D 
D D 
[81 0 
D r8I 
r8I D l 

cgi D 
t8I D 

. [8J D 
cgi D 
t8I D 
D t8I 

D t8I 

D D 
DD 
DD 
0 D 
DD 
DD 
DD 
DD 
D 0 
D D 
D D 
DD 
DD 
0 D 
DD 
D D 
DD 
DD 
DD 
0 D 

DD 
· · ·-'·Comillent$ 

D 0 
D 0 
D D 
D D 
DD 
D D 
D D 
D D 
D D 
D D 
D D 
0 D 
D D 
D D 
D D 
D 0 
D D 
D D 
D D 
D 0 

D D 

D 
0 
D 
D 
D 
D 
D 
D 
D 
D 

O Lower reservoirs were re-
0 coated in 2007. 2000 
D Liquivision report rec. Upper 

tank be re-coated. Lower 
D reservoirs have intrusion 
D alarms. The 1979 Lower 
o· Reservoir overflows to the 1.0 
D MG Lower Reservoir (no flap 
D valve needed on overflow). 
D Water level ts tracked with 
D transducers and SCADA. 
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Water System Schematic 

0.2 MG Upper Reservoir (1984) 
33-ft dia. 
32-ft ht. 
479.25-ft overflow elev. 
447 .25-ft finished floor .elev. 

0.2 MG Lower Res. 0 979} 
33-ft dia. 
32-ft ht. 
307-ft overflow elev. 
275-ft finished floor elev. 

Rev. 10-07-09 
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"K" Street Lower Reservoirs 
Right: 1.0 MO 
Left: 0.2 MG 
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Distribution System Information 

Service Area and Facility Map 
Yes No 
[8J D Does the system have a service area and facility m_ap (indicate features on map): 

[8J !3ooster pumps !ZI Sources-wells & withdrawal points 
[81 Pressure regulating valves · [8'.] Storage facilities (reservoirs) 
[81 Pressure zones _·(8] Treatment facilities 
[81 Sampling points [8] Water lines (Including si_ze and material) 

Distribution Data 
Yes No Comments 

Lowest pressure is 50-60 psi, 90 psi is highest • System pressure >20 psi 
100% 

l:8J D 
t8! D 
rgi D 
rgi D 
l:8J D 
C8J D 
C8J D 

Are service connections metered? (what%) 
Water system leakage <10% . 8.4% - monthly comparisons of billed vs production 

Waterline depth >30" ·30" min on mains & services 

Piping looped Mostly looped - Chimes Crest is longest dead end 

Hydrants or blowoffs on all dead ends 
Routine flushing (How often) Annual 

C8J D Adequate \'.afving 
0 C8J Routine valve turning (How often) 

Number of valves seem fine - some need servicing 
Plans to start annual or more freqent in 2010 

D C8J . Asbestos cement AC i e absent from s stem 
Comments: 
System has 4 PRVs. Existing piping consists of older- Cl; DIP, & PVC. New piping is C900 PVC or DIP. 

Cross Connection Control (CWS, NTNC, and TNC) 
Yes No N/A Comments 

• Ordinance or enabling authority (CWS) Grdinance 01-575-0 (eff. 12/02/01} rgJ D D 
~ D D 
rgJ D D 

List of installed devices (CWS, NTNC, TNC) Just updated - 300 (double checks at all new serv.) 

C8J O 0 
• Devices tested annually (CWS, NTNC, TNC) Testing is split between City (mostly} and owners 

•Annual Summary Report. submitted (CWS) ....:.F_:o:..:.r..:;;2:..=.0-=-08=------ -----------
[81 D O • Certified Cross Connection 

Control Soecialist (CWS > 300 connections) Micah Olson. 
Comments: 
Micah Rogers is planning on being certified as a WD2 and Cross Connection Control SpeciaHst. 

Booster Pumps 
Aux. Power 

Number Name (location) Deficiencies or Comments HP GPM Yes No 

2 "L" Street Pump Station Both are 300-nom pumps, but performance Is more llke 190-250 QPm 7.5 300 D ~ 
2 "K" Street Pump Station Both are 300-gpm pumps, but oerformance ls more like 50 aom 7.5 300 D ~ 

D D 
I I I I 
D D 
D D 

Comments: 
I 

System has 1 portable back up generator and is seeking to get a Counter-Terrorism grant to get a 2nd 
generator. Distribution Map was updated by MSA in March 2008. System has 3 pressure zones - Zone 1 -
380', Zone 2 - 270', & Zone 3 - 200'. 

Rev. 10-07 -09 
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Water Quality Monitoring 

Contaminant IN/A I Frequency Next Tests Due 

Entrv Point Saml)/ina: 
Nitrate ...... .. ... ............... ................................. ........ ... 0 1 Sample Per Year - EP-C 2010 

Arsenic ...... ................................................. :: ........... 0 1 Samole. Everv 3 Yrs - EP-C 2010 · 

Inorganic Chemicals (Including Nitrite) ........... (sw) ~ ' 
Inorganic Chemicals {Including Nitrite) .......... (gw) 0 1 Sample Everv 3 Yrs - EP-C 2010 

socs ....................................................................... 0 1 SamPle Every 3 Yrs - EP-C 2010 

voes (sw) .............................................................. ~ 
voes (gw) .: ........... ................................................. D 1 Sample Every 3 Yrs - EP-C 2011 

Radionuclides (Community Water Systems Only): 
Gross Alpha ................................... D 1 Samole Everv 6 Yrs - EP-C 2014 

Radium 226/228 ...... ....................... . D 1 Sample Every 9 Yrs - EP-C 2017 

Uranium .......................................... n 1 Samole Every 9 Yrs - EP-C 2017 

Distribution Svstem Samoling: . 
~ . .. .... ~··i . .. 0:/t·,ci\?'.>··; Y? . .. ' . . :.> '>· •'. '._:·<; . . 

c·oHform Bacteria .......... _ .............................. : ............ ·D 2 sarnoles per nionth Monthlv 

Asbestos (for AC pipe/asbestos geologic areas) ... ~ I .. 

TTHMs and HM5s .............................................. .,. .D 2 Samotes oer Quarter Quarterlv 

Lead and Copper, # sites: 10 0 1 Round Every 3 Years June 1 - Seot 30, 2012 
---:.:: .-. 

Other Samplina: 
TOG ......................... ................................................ [gJ 
Turbidity ....................... ........................................... ~ 
Source Water Coliform ......................................... , .. D Triaoered Source Monitorina When detected in Dist. 

) ' Other (soeclfv) ~ DBP Staae II per IDSE To be determined 
Yes No 
D ~ • Is all required monitoring current? 

\Comments: 
Past due for Nitrate. 

Yes No 
[gJ 0 Has the system experienced chemical (last 5 ye·ars) or bacteriological (last 2 years) detections? 

If yes, list what contaminant and when? 

At EP-C: Gross Beta of 1.7 PC/Lin 2008, Nitrate of 2.7 mg/I In 2007. At EP-B: Toluene of 0.0036 
mg/I in 2007, Nitrate of 3.5 mg/I in 2007. · 

~ 0 • Have.all Mel violations been addressed?~ N/A No MCL Violations. 
~ O Does the system have any monitoring reductions granted? Explain: 

Every 9 years for Radium 226/228 & Uranium. Every 3 years for Lead & Copper & SOC. 
~ 0 • Does the system have a written coliform sampling plan? 

Does the plan Include: Yes No Yes No 
!:8l O Brief narrative !:8l D Rotation schedule 
!:8l O Distribution map !:8l D Repeat locations 
[8J D Sample site locations D !:8J Source(s) D N/A 

~ D Are TTHM and HM5 samples taken at location of maximum residence time? (0 Not required) 
Where in the syste.m are the monitoring sites for TTHM and HM5? 
DBPMAX01 - 61061 COL RVR HWY, DBPMAX02 - 3565 Tahoma St, 0BPMAX03 - 330 Mattie 

St, & DBPMAX04 - 1510 6th St are identified as DBP Staae 1 sites. · 

Comments: 
System is sampling at DBPMAX03 - 330 Mattie St & DBP.MAX04 - 1510 6th St under reduced DBP sampling. 

Rev. 10-07 -09 
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Columbia City Municipal Waterworks 

Water System Survey 
OHS Drinking Water Program 

Management & Operations 

O&M Manual and Emergency Response Plan 
Yes No · 
~ D • Does system have an operation and maintenanc~ manual? 
~ 0 • Does system have an emergency response plan? 

Operator Certification 

PWS 10:41 00203 

Survey Date: 12/04/09 

Page 27 of 27 

Requirements for svstem: WD: 2 WT: 1 0 FE required Small Svstem: D 

Name 
Certification WT Level WO Level Number 

DRC:*Micah B. Olson 3794 1 3 

Micah A. Ro'!=!ers 7227 1 
Andrew C. Nollette 08368 1 

*DRC= direct responsible charge. Attach additional sheets if necessary to list all certified personnel. 
Yes No 
t8l D 
t8l D 
t8l D 

ls DRC Identified? 
• ls DRC certified at appropriate level? 
• Does system have written operating protocols for other operators? D N/A 

\f DRC is a Contract Operator: 
Yes No 
[8J D Does DWP have contract on file? D NIA 

How does contract operator work with system? 0 N/A 

Provides operational direction and retains· control over treatment decisions. 

Plan Review/Master Plan 
Yes No 

• Have all major modifications (since 8/21/81) b~en approved by DWP? 
Does system have a current plan review exemption for water main extensions? 

FE Small 
System 

D 
I I 
D 
D 
I I D 

t8l D 
t8l D 
t8l D • Does the system have a current (<20~d) master plan? (0 Not required if< 300 connections) 

What year was the plan completed? ~ 
.o [8J Does the master plan Include a water conservation plan? 

Compliance Status 
Yes No 
t8l D 

D 
Other 
t8J D 

• Is water system In compliance {all orders resolved and not a significant non-complier)? 
How many violations has the system had In the past two years? C=:J 

• Does the system Issue Public Notice for Violations as required? D No violations requiring public notice 

Has a capacity assessment been completed by DWP? If yes, list deficiencies noted: 

Capacity assessment was completed for SRF. All deficiencies corrected as part of SRF Loan. 

• Are consumer confidence reports sent to users each year and certified? 

Comments: 
9th Street Well (PR# 72-2000) and Harvard Park Well (PR#176-2002) do not have final approval. VA was 
completed in 2005 and the ERP was done in May 2008 and will be updated in 2010. 

Rev. 10-07-09 
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WATER AGREEMENT 

/_)-,,-, .,__, ....__ .s/}1/ .r 2-... 

./{ 1 op-&- ((fJ 5/c:2 o / i 2-

~ -/()(J . 3-.:t3 

The CITY OF COLUMBIA CITY, hereinafter called 11 Columbia City, 11 

and the CITY OF ST. HELENS, hereinafter called 11 st. Helens, 11 agree 

as follows: 

1. This agreement completely supercedes all provisions relating 

to the sale and puchase of water between the parties in an agreement 

titled '1City of Columbia City Pipeline Permit 11 dated June 16, 1976. 

2. St . Helens presently owns and operates two Raney Collector 

water wells within the Columbia City area, as well as pump stations, 

cnlorinators, and pipelines; and presently supplies Columbia City 

with potable water. Columbia City presently owns and operates its 

own transmission system from the point of connection wi t h st. Helens' 

pipelines at a master meter. 

3. The anticipated future needs of the St. Helens water system, 

including Columbia City, require st. Helens to obtain additional 

water within the forseeable future. The most appropriate potential 

source of water for the system is one or more water inta ke and treat­

ment facilities such as additional we lls in the Columbia City area 

on lands not owned by Columbia City. 

4. DURATION: St. Helens agrees to furnish Columbia City Water 

until Columbia City secures sufficient water from another source, 

at which time either party may terminate the agreement on the giving 

of the other party 180 d~ys written notice. The parties may agree 

in such event that St. Helens will sell Columbia City surplus water. 
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In the event St. Helens obtains its water from a source outside 

of Columbia City and discontinues the use of the Raney Collectors 

in Columbia City, St. Helens may lease or offer for sale the wells 

and its distribution system to Columbia City for a price set by an 

appraisal of the system, made by an independent appraiser agreed 

upon by both parties. 

5. AMOUNT OF WATER: Columbia City may purchase and use up 

to 1,000,000 cubic feet of water per month. In the event one or 

more additional water intake and treatment facilities yielding 

s~fficient quantities are put in operation within the Columbia City 

limits, the monthly amount will increase by 500,000 cubic feet per 

month per well, provided Columbia City complies with the following 

paragraph. 

Columbia City shall pay a percentage repr e senting its share 

of all water sold by st. Helens, of the cost of the additional water 

intake and treatment facilities and transmission lines to the point 

the water is deliv e red to Columbia City if Columbia City desires 

the additional 500,000 cubic feet from an additional well. No direct 

charge for capital costs of the additional water intake and treatment 

facilities will be made to Columbia City if they do not desire the 

additional water and remain at the 1,000,000 cubic feet level. 

a. If any additional water intake and treatment facilities 

are financed by ge ne ral obligation bonds, percentage above mentioned, 

shall be amortized over the life of the bonds at the same rate of 

interest paid on the bonds and added to Columbia City's monthly water 

charge. 
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b. If any additional water intake and treatment facilities 

are financed by revenue bonds, the general increase in water rates 

of the entire St. Helens water system, including Columbia City, will 

pay the proportionate share of water used by Columbia City mentioned 

above. 

No users outside the Columbia City current urban growth boundry 

shall be furnished water unless presently connected to the system, 

or unless Columbia City is required by governmental regulation, 

present obligation or litigation to furnish outside users. 

In the event an industry locates in Columbia City, a contract 

with the industry will be negotiated between the industry and the 

parties hereto based on surplus water. · If that is not satisfactory 

to the industry, it will have to obtain its water elsewhere. 

If unavoidable and unforseeable events make it impossible to 

furnish the amount of water provided for in this agreement , the 

parties to this agreement shall share the available water on a pro 

rata basis, using the average monthly quantities used by each city 

during the preceding twelve months in calculating each party's 

respective pro rata share. 

If unforeseen events require st. Helens to supply part or all 
·---- ---- - · 

of its customers by an alternative water intake and treatment facility 

to the wells in Columbia City, such as a surf ace water system, Colum­

bia City shall receive its pro rate share at the same rate per cubic 

foot as customers within st. Helens to include charges for capital 

costs of the system and any costs of maintaining water transmission 
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line~, beyond the St. Helens city limits especially for Columbia 

ci°ty. 

Columbia City agrees to enforce St. Helens water usage curtail­

ment orders ·for temporary supply shortages. 

6. CHARGES: Columbia City shall pay the estimated cost for 

St. Helens to provide water to its tie i n. st. Helens shal l deter­

mine the cost annually based on construction, operating maintenance, 

administration, depreciation and interest on general obligation bonds , 

of that portion of the St . Helens system including, but not limited 

to, water wells or inlet structures, transmission lines, reservoirs 
·· '. 

and treatment facilities that directly benefits Columbia City. 

The total costs above mentioned shall be divided by the total water 

s~ld. Columbia Cit~ will pay that price per cubic foot. Columbi a 

City has the right to review the costs and calculatat ions annually 

for accuracy. Both cities shall cooperate in establishing the annual 

rate , 

The water will be delivered to Columbia City through a master 

meter. 

Water cha rg es shall be paid within 10 days from the billing 

date, 
~ ·---- -- - -- -- --- --

Columbia City shall be responsible for its own water quality 

and distribution system, including installation, repair, maintenance, 

the billing and collecting of water bills from its own customers, 

but St. Helens shall maintain the system up to the Columbia City's 

tie-in in good condition and repair. 
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7a. MUTUAL COOPERATION: The parties shall cooperate with 

each other with respect to the existing system and the exploration 

and development of additional water intake and treatment facilities 

within the city limits of Columbia City, provided however, the 

cooperation sha~l be at no expense to Columbia City. 

7b. In the event conditional use permits, street vacations, 

or other land use actions are needed for the installation of addi­

tional collectors or distribution systems, Columbia City shall not 

unreasonably withhold approval. This agreement shall in no manner 

be construed as limiting any rights of the citizens of Columbia City 

to follow their usual and legal recourses in objecting to conditional 

u8es , street vacations or any other land use actions. 

7c. st. Helens shall have the right to explore and develop 

water sources, including wells and underground surf ace water infil­

tration systems, within Columbia City during the te rm of this 

agreement. 

7d. st. Helens shall be grant~d all necessa ry easements and/or 

permits, and free access to Columbia City streets for the installa­

tion, replacement, repair and maintenance of waterlines reasonably 

necessa ry to deliver water from any water intake and treatment facili­

ties to St. Helens' distribution system. Such easements and permits 

shall be in writing and in the form attached hereto as Exhibit A. 

7e. At the execution of this agreement, the parties shall 

execute a separate water pipeline permit with the same date as this 

agreement. 
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7f. The cost of engineering, legal fees and testing, as well 

as the cost of the water intake and treatment f ~ci lities, including 

water lines to the present system, shall be included in well construc­

tion costs in the event Columbia City desires to obtain a share of 

the water in excess of 1,000,000 cubic feet from the facility. 

8. ARBITR~TION: In the event injury, damage , costs or financial 

liability shall hereafter arise to or be suffered or incurred by 

Col umbia City as the result of the exercise of the privileges herein 

granted to st. Helens, st. Helens does hereby promise and agree to 

p~y the same in full to Columbia City expeditiously and without 

unreasonable delay. 

In the event of a dispute between the parties to this agreement 

over any matter arising as a result of thi s agreement, either party 

shall have a right to have the dispute determined and settled by 

arbitration. One arbitrator shall be appointed by each party within 

ten days of notice by either body that an agreement cannot be mutually 

reached. Preferably, the arbitrators so selected s hould have some 

.specific knowledge in the field that is in dispute, and the arbitra­

tor, or any member of his family, shall not be an employee or public 

official of the City which sele6ts him. Within ten days of their 

employment, the two arbitrators so se~ected by each City shall meet 

for the purpose of selecting a third independent and unbiased 

arbitrator to sit with them as a board of arbitration. The board 

of arbitration shall then hear a full representation from each 

municipality upon the matter in controversy, and the decision of 
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two members of the said board, to be arrived at within 30 days of 

the hearing, shall be binding upon each municipality. The cost of 

the arbitrator's service and any other necessary cos~s of the 

arbitration shall be split equally between the parties to this 

agreement. 

9. ATTORNEY FEES: In the event legal action is filed to enforce 

the terms of this agreement, the prevailing par ty shall be awarded 

a reasonable attorney fee in both trial and appellate courts. 

DATED this c:2.C> day of 

~ITY - OF COLUMBIA CITY CITY OF ST. HELENS 

By ,~wJ~ 
Mayor 
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Exhibit 11 A11 

PIPELINE PERMIT 

PARTIES: The parties to this agreement are CITY OF COLUMBIA 
CITY, called Columbia City, and CITY OF ST. HELENS, called St. 
Helens. 

AGREEMENT; Columbia City hereby permits St. Helens to install, 
maintain, repair and replace waterlines on the following terms 
and conditions: 

J.).J;:E,_C'~_I PTION; Waterlines in place per prior permit: 

Franklin Stree t, Garfi eld Street, A Stree t , B St reet, 
C Street, D Street, E Street, F Street, G Street, H 
Street, I Street, K Street, L Street, Fifth Street on 
West Side of U.S. Highway 30. 

Waterlines to be installed per this permit: 

First Street, Fourth Street, Third street, K Street, 
M Street between Third Street and Fourth Street, any 
other Street that is most convenient to any water intake 
and treatment facility installed and operated by st. 
Helens, at or near the end of "K" Street, provided the 
same is reasonably necessary. If St. Helens should 
determine thqt the routes indicated in this a g reement 
a re not reasonable, or if additional routes are necessary 
to connect other future wa ter intake and treatment 
facilities to transmission lines, any proposed change 
or modification of routes shall first be negotiated 
with Columbia City for approval. Waterline route modifi­
c a tions or changes will not affect other sections of 
this agreement. 

TERM OF PERMIT; This permit shall commence when executed and 
continue so long as St. Helens utilizes the waterlines. 

LIABILITY! st. Helens shall be solely liable for all damages 
arising out of injury or damage to persons or property arising 
out of installation, maintenance, operation, repair or replacement 
of its waterlines and specifically any damage as a result of a 
leak, fracture or rupture of the line for whatever cause. Columbia 
City shall be solely liable for all damages arising out of install­
ation, maintenance, repair, replacement, leakage or rupture of 
its transmission and service lines including its point of 
connec tion with st. Helens' waterlines. St. Helens and Columbia 
City reserve the right to take legal action against anyone damaging 
their respective waterlines. 
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liQLn_HABML~Q~~ st. Helens shall hold Columbia City, its 
council, employees or agents harmless from any liability or 
damages arising out of any activities of St. Helens under the 
terms of this agreement specifically including damage from leakage, 
fracture or rupture of the waterline. St. Helens shall pay any 
and all defense costs incurred by Columbia City, its agents or 
employees in defending any claim for damage or injury arising 
out of this agreement. This provision does not apply to damage 
caused by Columbia City or its employees. 

CONDUCT . OF WORK: 

A. st. Helens will complete all future repairs, maintenance, 
replacement and reconstruction in a workmanlike manner and will 
clear up all debris occasioned by such repair, maintenance, 
replacement and reconstruction. st. Helens shall designate all 
pipeline material specifications including pipe, valve and fitting, 
size, grade, construction and manufacture. 

B. During the repair, maintenance, replacement and 
reconstruction of any water pipelines, St. Helens, at all times, 
will maintain such watchman or watchmen and/o r barricade and/or 
other safety devices as may be necessary to properly protect 
traff·ic upon Columbia City streets, and to warn and safeguard 
the public against injury or damage resulting from the operations 
of St. Helens in the repair, maintenance, replacement or recon­
struction.of said water pipelines. 

c. st. Helens shall so conduct its repair, maintenance, 
replacement and reconstruction operations that there shall be 
no unreasonable interf e rence or interruptions of traffic upon 
and along any Columbia City streets. Columbia City may specify 
reasonable details in connection with the handling of traffic 
and such specifications shall be complied with by St. Helens. 

D. The repair, keeping, maintenance, replacement and 
reconstruction of any water pipelines are subject to the paramount 
control of Columbia City over its said streets, to preserve the 
health, peace and safety, and no right -0r privilege herein granted 
shall be deemed or construed to be beyond the reach or authority 
of Columbia City to exercise reasonable control over St. Helens, 
which control shall be reasonable, not arbitrary, and only for 
the purpose of protecting the health, peace and safety of the 
citizens of Columbia City. 

E. The entire cost of repairing, maintaining, replacing 
and reconstructing said water pipelines, including the cost of 
materials, trenching, laying, backfilling, paving, supervision 
and inspection, and any other expense whatsoever incident thereto, 
is to be paid for by St. Helens, st. Helens shall reimburse 
Columbia City for any authorized repair, maintenance, replacement 
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or reconstruction, done by Columbia City within ten (10) days 
after being billed therefor by Columbia City. Columbia City shall 
make no repairs on the St. Helens system without authorization 
from St. Helens, except in an emergency. 

F. The backfilling of all trenches and tunnels must be 
accomplished immediately after the waterlinei have been placed 
therein and must be well tamped and compacted so as to allow the 
least possible amount of subsequent settlement. All debris, refuse 
and waste of all kinds which may have accumulated upon any Columbia 
City streets by reason of the operations of st. Helens must be 
removed immediately· upon completion of said operations and Columbia 
City streets must be restored t9 at least as good a condition 
as they were prior to such operat ions. All work in connection 
with the said pipeline repair, keeping, maintenance, replacement 
and reconstruction across Columbia City streets mus t be done in 
a rieat and workmanlike manner and under the general supervision 
of the Columbia City Council whose decision shall be final with 
respect to any of the conditions, terms, stipulations and provi­
sions of this permit and must meet with its approval. 

G. Where said pipelines cross Columbia City streets· they 
shall be installed to a depth of not less than thirty (30) inches 
at top of pipe, or an accepted industry standard at the time of 
construction for the installation conditions. 

ARBITRATION: In the event injury, damage, costs or financial 
liability shal l hereaft er arise t o or be suffe red or incurred 
by Columbia City as the result of the exercise of the pr ivileges 
herein granted to st. Helens, St. Helens does hereby promise and 
agree to pay the same in f ull to Columbia ,City expeditiously and 
without unreasonable delay. 

In the event of a dispute between the parties to this agree­
ment over any matter arising as a result of this agreement , either 
party shall have a right to have the dispute determined and settled 
by arbitration. One arbitrator shall be appointed by each party 
within ten days of notice by either body that an agreement cannot 
be mutually reached, Preferably, the arbitrators so selected 
should have some specific knowledge in the fi eld that is in dis­
pute, and the arbitrator, or any member of his family , shall not 
be an employee or public official of the City which selects him. 
Within ten days of their employment, the two arbitrators so 
selected by each City shall meet for the purpose of selecting 
a third independent and unbiased arbitrator to sit with them as 
a board of arbitration. The board of arbitration shall then hear 
a full representation from each municipality upon .the matter in 
controversy, and the decision of two members of the said board, 
to be arrived at within 30 days of the hearing, shall be binding 
upon each munic ipality. The cost of the arbitrator's service 
and any other necessary costs of the arbitration shall be split 
equally between the parties to this agreement, 

Page Three - PIPELINE PERMIT 



CONSIDERATION: The consideration for this permit shall be · 
the furnishing of potable water to Columbia City per a separate 
"Water Agreement" dated May ,;2 () , 19 82. 

SCOPE OF PERMIT; This permit and the separate water agreement 
referred to above replace and supersede a certain "City of Columbia 
City Pipeline Permit 11 dated June 16, 1976, between the parties. 

DATED this cOO,lfiday of May, 1982. 

CITY OF COLUMBIA CITY OF ST, HELENS 

Byg~,'rf-17~ 
William L. Lewis, Mayor 
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Cost Estimates 



Columbia City Water Master Plan 
Engineer's Opinion of Probable Cost 
Project 1A 
Additional Water Source 

Well Research 
Quantity Units Unit Cost Cost 

1A-1: Study to Identify Targets 1 LS $ 14,000 $ 14,000 
1A-2: Drill and Test Four Test Holes 1 LS $ 100,000 $ 100,000 

Project 1A-3 Develo~ New Well - Additional Water Source 

Item Quantity Units Unit Cost Cost 
Drill Well 1 LS $ 100,000.00 $ 100,000 
Mechanical Systems and Equipment. LS $ 101,000.00 $ 101,000 
Electrical Systems and Equipment LS $ 32,500.00 $ 32,500 
Instrumentation LS $ 32,000.00 $ 32,000 
CMU Building (Well House) 600 sf $ 265.00 $ 159,000 
6-inch pipe, not paved along highway 3,000 If $ 28.00 $ 84,000 
6-inch pipe-pavment 500 If $ 49.00 $ 24,500 
Pipe Fittings 1 LS $ 5,000.00 $ 5,000 

Mobilization 10% $ 41 ,000 

Subtotal $ 579,000 
Land ac $ 20,000.00 $ 20,000 
Contingency 20% $ 119,800 

Subtotal $ 718,800 

Engineering, Surveying, Admin 25% $ 179,700 
Geohydrology & Surveying $ 30,000 

Total $ 928,500 

$ 930,000 



Columbia City Water Master Plan 

Engineer's Opinion of Probable Cost 
Project 18 
Ranney Collector Evaluation 

1 B-1: Hydrologist 
lntital Evaluation, Contact with the City of St. Helens, 
Review of existing data, regulatory review, and Technical 
Memornandum. 7,000 
18-2: 
Technical Support for continued negotiations and 
evaluations, transfer of water rights, etc. 5,000 

Engineer Total 

5,000 $ 12,000.00 

15,000 $ 20,000.00 



Columbia City Water Master Plan 

Engineer's Opinion of Probable Cost 
Project 2 
L St. Booster Pump Upgrade 

Item Quantity Units Unit Cost Cost 

New pumps 2 LS $ 8,000.00 $ 16,000 

misc. 1 LS $ 1,000.00 $ 1,000 

Misc. Eelectrical 1 LS $ 4,000.00 $ 4,000 

Mobilization 10% $ 2,000 

Subtotal $ 23,000 

Contingency 20% $ 4,600 

Subtotal $ 27,600 

Engineering, Surveying, Admin 25% $ 6,900 

Total $ 34,500 

Use $ 35,000 



Columbia City Water Master Plan 

Engineer's Opinion of Probable Cost 
Project 3 
Upper Reservoir Restoration 

Item Quantity Units Unit Cost Cost 

Mobilization 1 LS · $ 7,000 

Painting and Resurfacing Interior 5,028 SF $ 8.00 $ 40,225 

Painting and Resurfacing Exterior 4,173 SF $ 3.00 $ 12,518 

Temporary Tank or Pressure Tank 1 LS $ 12,000.00 $ 12,000 

Misc repairs 1 LS $ 10,000.00 $ 10,000 

Subtotal $ 74,743 

Contingency 20% $ 14,949 
$ 89,692 

Engineering, Admin 25% $ 22,423 

Total $ 112,115 

Use $ 112,000 I 



Columbia City Water Master Plan 

Engineer's Opinion of Probable Cost 
Project 4 
Reservoir Siesmic Upgrades 

Item 

Additonal Ring wall and straps 

Mobilization 

Subtotal 

Contingency 

Subtotal 

Engineering, Surveying, Admin 

Total 

Quantity Units 

2 LS 

10% 

20% 

35% 

Unit Cost Cost 

$ 42,000.00 $ 84,000 

$ 8,400 

$ 92,400 

$ 18,480 

$ 110,880 

$ 38,808 

$ 149,688 

Use $ 150,000 



Columbia City Water Master Plan 

Engineer's Opinion of Probable Cost 
Project SA 
Create 9th St Pressure Zone 

Item Quantity Units Unit Cost Cost 

New 6" X 2" Packaged PRV 1 LS $ 31 ,000.00 $ 31,000 

Site Work, Excavation 1 LS $ 7,750.00 $ 7,750 

Refurbish K&9th PRV (by City) 1 LS $ 12,000.00 $ 12,000 

Connect PRV to 9th St. Main, (6" pipe) 50 If $ 50.00 $ 2,500 

Mobilization 10% $ 5,300 

I 
Subtotal $ 58,550 

Contingency 20% $ 11,710 I 
Subtotal $ 70,260 

Engineering, Surveying, Admin 25% $ 17,565 I 
Total $ 87,825 

Use $ 90,000 I 



Columbia City Water Master Plan 

Engineer's Opinion of Probable Cost 
Project 58 
North Pressure Zone Reduction 

Item Quantity Units Unit Cost Cost 
PRV Stations: 

New 6" X 2" Packaged PRV 1 LS $ 31,000.00 $ 31,000 
Site Work, Excavation 1 LS $ 7,750.00 $ 7,750 

New 8" X 2" Packaged PRV 1 LS $ 36,000.00 $ 36,000 
Site Work, Excavation 1 LS $ 9,000.00 $ 9,000 
Connection fittings and misc 1 LS $ 2,500.00 $ 2,500 
1 O" piping with Surface Restoration 30 LF $ 60.00 $ 1,800 

New 14" X 2" Packaged PRV 1 LS $ 42,000.00 $ 42,000 
1 LS $ 10,500.00 $ 10,500 

PRV Subtotal $ 140,550 

Booster Pump for Dickson Development 

Duplex packaged pump station, pressure 
tank, with enclosure 1 LS $ 15,000 $ 15,000 
Installation, Concrete Slab, Misc 1 LS $ 5,000 $ 5,000 
Electrical (100 ft, 230V single phase service) 1 LS $ 12,000 $ 12,000 
Site Piping and valves 1 LS $ 1,000 $ 1,000 
Bollards 4 ea $ 150 $ 600 

Booster Pump Subtotal $ 33,600 

Sub Total $ 174,150 

Mobi lization 10% $ 17,000 

Subtotal $ 191,150 

Contingency 20% $ 38,230 

Subtotal $ 229,380 

Engineering, Surveying, Admin 25% $ 57,345 

Total $ 286,725 

Use $ 290,000 



Columbia City Water Master Plan 

Engineer's Opinion of Probable Cost 
Project 5C 
Move 6th St. PRV Station 

Item Quantity Units Unit Cost Cost 

New Vault, lid, and hatch 1 LS $ 5,000.00 $ 5,000 

Site Work, Excavation 1 LS $ 1,500.00 $ 1,500 

Connection fittings and misc 1 LS $ 1,000.00 $ 1,000 

Landscaping and Restoration 1 LS $ 2,000.00 $ 2,000 

(Assumes leaing existing vault in place and 
moving the vaavles to a new vault.) 

Sub Total $ 9,500 

Mobilization 10% $ 1,000 

Subtotal $ 10,500 ] 
Contingency 20% $ 2,100 

Subtotal $ 12,600 

Engineering, Surveying, Admin 25% $ 3,150 

Total $ 15,750 

Use $ 16,000 



Columbia City Water Master Plan 

Engineer's Opin ion of Probable Cost 
Project 6 
Replace I St PRV 

Item Quantity Units Unit Cost Cost 

New 8" X 2" Packaged PRV 1 LS $ 36,000.00 $ 36,000 
Site Work, Excavation 1 LS $ 9,000.00 $ 9,000 

Mobil ization 10% $ 4,500 

Subtotal $ 49,500 

Contingency 20% $ 9,900 

Subtotal $ 59,400 

Engineering, Surveying, Admin 25% $ 14,850 

Total $ 74,250 

Use $ 70,000 



Columbia City Water Master Plan 

Engineer's Opinion of Probable Cost 
Project 7 
Abandon Exist 4" Pipe on 6th and E Streets 

Item 

Replace Water Service lines 

Make Service Connections 
Disconnect at lnstersections 
Connect Fire Hydrants 
Abandon Hydrants 

Mobilization 

Subtotal 

Contingency 

Subtotal 

Engineering, Surveying, Admin 

Total 

Quantity 

20 

20 
12 
4 
2 

10% 

20% 

25% 

Units 

EA 

EA 
EA 
EA 
EA 

Unit Cost Cost 

$ 1,050.00 $ 21 ,000 

$ 500.00 $ 10,000 
$ 2,000.00 $ 24,000 
$ 1,225.00 $ 4,900 
$ 250.00 $ 500 

$ 6,000 

$ 66,400 

$ 13,280 

$ 79,680 

$ 19,920 

$ 99,600 

Use $ 100,000 



Columbia City Water Master Plan 

Engineer's Opinion of Probable Cost 
Project 8 
PRV Pressure Relief Vavles 

Item 

3" Pressure Relief Valve 
Piping and Fittings 
Core vault 
Conctrete Splash pad 

Mobilization 

Subtotal 

Contingency 

Subtotal 

Engineering, Surveying, Admin 

Total per Vault 

For Six Vaults: 

Quantity Units 

EA 
EA 
EA 
EA 

10% 

20% 

25% 

Unit Cost Cost 

$ 3,000.00 $ 3,000 
$ 1,000.00 $ 1,000 
$ 150.00 $ 150 
$ 500.00 $ 500 

$ 500 

$ 5,150 

$ 1,030 

$ 6,180 

$ 1,545 

$ 7,725 

$ 46,350 

USE $ 46,000 



Columbia City Water Master Plan 

Engineer's Opinion of Probable Cost 
Project 9 
Distribution System Looping and Upgrades 

Item Quantity Units Unit Cost Cost 

Assumed surface AC restoratoin, all 6" Diameter 
The Strand 1,170 LF $ 49.00 $ 57,366 

First St. 2,230 LF $ 49.00 $ 109,270 

Fourth St. 1,080 LF $ 49.00 $ 52,920 

AS!. 70 LF $ 49.00 $ 3,430 

Service connections 64 EA $ 1,200.00 $ 76,800 

Traffic Control 1 LS $ 10,000.00 $ 10,000 

Main Connections and valves at intersectioins 10 EA $ 2,200.00 $ 22,000 

Fire Hydrant Assembly 8 EA $ 3,900.00 $ 31,200 

Mobilization 10% $ 33,000 

Subtotal $ 395,986 

Contingency 20% $ 79,197 

Subtotal $ 475,183 

Engineering, Surveying, Admin 25% $ 118,796 

Total $ 593,979 

USE $ 590,000 

I 



Columbia City Water Master Plan 

Engineer's Opinion of Probable Cost 
Project 10 
Additional Hydrants 

Item Quantity Units Unit Cost Cost 

New Hydrant Assembly 28 EA $ 3,400.00 $ 95,200 

6" waterline with resurfacing 28 EA $ 980.00 $ 27,440 

Mobilization 10% $ 12,300 

Subtotal $ 134,940 

Contingency 20% $ 26,988 

Subtotal $ 161,928 

Engineering, Surveying, Admin 25% $ 40,482 

Total $ 202,410 

Use $ 200,000 



Columbia City Water Master Plan 

Engineer's Opinion of Probable Cost 
Project 11 
Automatic Meter Reading · 

Item Quantity Units Unit Cost Cost 

Water Meters LS $ 97,500 $ 97,500 

MD Collector LS $ 7,600 $ 7,600 

Handheld Reader LS $ 7,100 $ 7,100 

Meter Installation LS $ 40,000 $ 40,000 

Subtotal $ 152,200 

Contingency 20% $ 30,440 

Subtotal $ 182,640 

Engineering, Surveying, Admin 5% $ 9, 132 

Total $ 191,772 

USE $ 190,000 



Columbia City Water Master Plan 

Engineer's Opinion of Probable Cost 
Project 12A 
SCADA System Upgrades - Upper Reservoir 

Item Quantity Units Unit Cost Cost 

Misc Electrical 1 LS $ 2,500.00 $ 2,500 
Programming to add to the Existing System 1 LS $ 2,500.00 $ 2,500 
Level Sensor at Upper Resrvoir LS $ 1,200.00 $ 1,200 

Mobilization 0% $ 

Subtotal $ 6,200 

Contingency 20% $ 1,240 

Subtotal $ 7,440 

Engineering , Surveying, Admin 5% $ 372 

Total $ 7,812 

$ 8,000 

Cellular system unit for 1 measuremenUhr 1 LS $ 1,200.00 $ 1,200 
RTU 1 LS $ 2,000.00 $ 2,000 
Pressure tranducer, installed 1 LS $ 1,200.00 $ 1,200 
Solar power Unit or elect from site if available LS $ 1,000.00 $ 1,000 
One time initial fee to add to City's existing 

LS $ 2,000 
system. $ 2,000.00 

Mobi lization 0% $ 

Subtotal $ 7,400 

Contingency 20% $ 1,480 

Subtotal $ 8,880 

Engineering, Surveying, Admin 5% $ 444 

Total $ 9,324 

$ 9,000 



Columbia City Water Master Plan 

Engineer's Opinion of Probable Cost 
Project 128: 
SCADA System Upgrades - Data Storage 

Item 

Add Data Storage Capabilities - Programing Existing 
Software 

Mobilization 

Subtotal 

Contingency 

Subtotal 

Engineering, Surveying, Admin 

Total 

To upgrade the RSView System 

Mobilization 

Subtotal 

Contingency 

Subtotal 

Engineering, Surveying, Admin 

Total 

Quantitv 

1 

0% 

20% 

5% 

0% 

20% 

5% 

Units Unit Cost Cost 

LS $ 3,000.00 $ 3,000 

$ 

$ 3,000 

$ 600 

$ 3,600 

$ 180 

$ 3,780 

$ 4,000 

LS $ 28,000.00 $ 28,000 

$ 

$ 28,000 

$ 5,600 

$ 33,600 

$ 1,680 

$ 35,280 

$ 35,000 



Columbia City Water Master Plan 

Engineer's Opinion of Probable Cost 
Project 13 
Leak Detection Survey 

Item 

Comprehensive Leak Detection Survey 

Mobilization 

Subtotal 

Contingency 

Subtotal 

Engineering, Surveying, Admin 

Total 

Quantity Units 

1 LS 

0% 

20% 

5% 

Unit Cost 

$ 5,000.00 $ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

Cost 

5,000 

5,000 

1,000 

6,000 

300 

6,300 

6,000 



Appendix D 

Ranney Collector Well #1 Evaluation 
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TECHNICAL MEMORANDUM 

DATE: April 11, 2005 

PROJECT: 99-0433.206 

TO: Ms. Leahnette Rivers 

FROM: 

RE: 

Purpose 

City Administrator/Recorder 
City of Columbia City 

Matt L. Hickey, P.E. '111..;tfj­
Murray, Smith & Associates, Inc. 

Ranney Collector # 1 Evaluation Summary 

The purpose of this memorandum is to document the evaluation process and summarize the 
results of the assessment performed by MSA and the City for the St. Helens Ranney Collector 
#1. This memorandum also presents recommendations regarding the City's purchase of the 
collector. 

Background 

The City of St. Helens currently owns and operates three Ranney Collectors (Ranney #1, 
Ranney #2 and Ranney #3) located in the City of Columbia City. Ranney Collectors #2 and 
#3 are currently determined to be under the influence of surface water, and Ranney #1 is not. 
Ranney Collectors #2 and #3 have a much greater capacity than Ranney #1. As such, the 
City of St. Helens is constructing a water treatment plant that will allow them to use Ranneys 
#2 and #3 exclusively to meet their water demands and no longer require Ranney #1 as a 
backup. In accordance with the agreement between the two cities, if the City of St. Helens no 
longer needs one of its collectors, they may lease or sell the well and its distribution systems 
to the City of Columbia City for a price set by an appraisal of the system, made by an 
independent appraiser agreed upon by both parties. To determine if the facility is operational 
and worth purchasing, the City of Columbia City requested that MSA perform an assessment 
of Ranney Collector # 1. 
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To assess the well, MSA and the City of Columbia City have conducted evaluation efforts 
that included visual inspection, review of records, interviews with City of St. Helens staff, 
capacity testing, video inspection and consultations with regulatory agencies. Also, a 
company specializing in collector wells was consulted and they provided a memorandum, 
which is attached, summarizing their opinions. Each element of the evaluation process is 
summarized below. 

Reviews with St. Helens Staff 

On October 13, 2004, the City of Columbia City and the City of St. Helens met to discuss the 
evaluation process for the well, transfer of water rights and possible arrangements for 
purchasing the well. St. Helens granted permission to the City of Columbia City to visually 
inspect and conduct drawdown testing of the well. 

In that meeting, it was noted that the collector was constructed in 1954 and the pumps have 
been changed and rebuilt recently. Also, it was noted that the existing 14-inch concrete 
cylinder pipe that extends from the well to the City of St. Helens will be included w ith the 
purchase of the well. The City of St. Helens agreed to provide a video of the well developed 
in 1992 and copies of reports they had from other inspections. The City of St. Helens has 
used Ranney #1 recently for water supply to the City and it is reported to have a capacity of 
approximately 500 gpm. It is also reported that sediment and mineral deposits and bacterial 
growth have been found in the caisson during past video inspections. 

Other reviews with St. Helens included Columbia City staff collecting data from the 
operations and engineering staff at St. Helens. Information gathered included as-builts, water 
quality test records and pump make and model information. 

Visual Inspections 

On October 1, 2004, MSA and City staff visited the collector facilities and performed a 
visual inspection. From the visual inspection it was determined that the collector well 
includes a concrete caisson that is 16 feet in diameter and 70 feet deep, two vertical turbine 
pumps (75 and 50 hp), eight 8-inch diameter collector laterals that extend radially from the 
caisson at lengths ranging from 19 to 41 feet, a steel catwalk from the river bank to the top of 
the caisson, 14-inch diameter piping from the caisson to the river bank, steel frame work over 
the caisson for extracting the pumps, a building housing electrical and control equipment and 
a standby generator, and a building housing chlorination equipment. 

The visual inspections showed that the facility is in generally good condition. The structures 
appear to be structurally sound; although there is some rnst and loose paint on the steel frame 
work on the exterior of the facility. The pumps and electrical equipment appear to be in 
satisfactory condition and the exposed piping also appeared sound. It was noted that the 
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generator had not been operated or serviced for several years. The buildings look to be in 
good repair and the chlorination system is reported to be relatively new and is serviced often. 

Generally, the facility looks to be in an operable condition, and it appears that major repairs 
will not be required to operate the facility. 

Video Inspections 

In 1980, an inspection performed by the City of St. Helens showed that there was a 
significant amount of sand in the bottom of the caisson. At that time, the City of St. Helens 
cleaned the caisson and removed the sand. A video inspection was performed in 1992 by the 
City of St. Helens of the collector well caisson. The video showed that there appeared to be 
some corrosion or build-up on the ladders and pipe brackets. 

On December 6, 2004, the City of Columbia City conducted a video inspection of the 
collector well caisson. The inspection was completed by Advanced American 
Technologies, Inc., and it was pe1formed using a diver and underwater video equipment. 
During this inspection, the caisson and the laterals were inspected. 

The caisson was relatively clean with about 1 Y2 inches of sediment in the bottom. During 
the inspection, all of the equipment in the caisson was videoed including the valves on the 
laterals, valve risers, the caisson floor, the level sensing tubes, pump columns, ladders and 
pipe brackets. All of this hardware and equipment appears to be in fair condition. It was 
noted that the valves on two of the laterals were closed and there was no screen on the end of 
the 75 horse power pump casing. 

To inspect the laterals the diver inserted a crawler camera into the laterals. Of the 8 total 
laterals, 7 were inspected as one was too full of sand to allow the camera to pass. The 
laterals appeared to be sound and in good condition. All of them contained at least some 
sand, mineral growth and bacterial growth, and some had significant amounts of each of 
these. However, between all of the laterals, a significant portion of the I-inch by IA-inch 
openings in the laterals that allow water to enter, were open and free of corrosion and/or 
growths. 

Drawdown Testing 

Beginning on December 17, 2004, the City of Columbia City conducted a draw down test of 
the well to determine the capacity of the well and evaluate the overall operations of the 
facility. The draw down test included pumping the well at a constant rate of 430 gpm using 
the existing 50 gpm pump. The test was conducted for 10 consecutive days. During this test, 
other wells were monitored to determine the impacts of the draw down on the aquifer. These 
wells included a monitoring well adjacent to the Ranney #1, the Coastal Chemical Well 
(about 1 mile northwest) and the Morse Brother's well (about 0.7 miles northwest). During 
this test, water quality samples were taken to determine if there was influence from the 
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Columbia River. Water samples were taken from the well and the river every day during the 
drawdown test. The parameters measured were pH, temperature, turbidity and conductivity. 
The results of the test showed that the water in the collector dropped about 12 feet in 7 days. 
The well adjacent to the collector dropped similarly. The levels in the two other wells 
showed insignificant changes. The water quality test results showed that the water being 
discharged from the well had no similar characteristics as the river water. The well water 
average parameters were as follows: 6.6 pH, 12 deg. C, .1 NTU turbidity and a 230-232 
conductivity. During the same time the river water average parameters were 7.3 pH, 7.55 
deg, C and turbidity and conductivity similar to the well water. These results suggest that the 
well is not influenced by the surface water from the river. 

Regulatory Review 

Oregon Department of Human Services Drinking Water Program (DHS) 

A key element in determining whether the well should be obtained by the City is whether the 
water in the well is determined to be surface water influenced. If the water from the well is 
determined to be surface water influenced, it is likely that the DHS will require further 
treatment, such as filtering. In discussions with DHS, it was found that records show from 
past testing that the collector is not under surface water influence and the recent testing 
supports these findings. Also, the representative from DHS explained that there do not 
appear to be any pending regulations that would change the status of the Ranney #1 related to 
surface water influence, and as they consider the collector to be groundwater they have no 
reason to re-evaluate the well unless conditions change. 

The tests to determine surface water influence include a test called microscopic particulate 
analysis (MP A). In order to estimate whether a water source is smface water influenced, a 
risk score is developed based on the contaminates found in the water sample. If the water 
sample has a score below 10, it is determined to be groundwater. The MP A tests were 
performed several times for Ranney #1 between 1993 and 1997, and the results produced a 
risk score well below 10 (in the 2-6 range) thus showing that the well was not surface water 
influenced. These tests were also performed on Ranney #2 during the smne time. In the late 
90's, Ranney #2 was found to be surface water influenced. Also, St. Helens' other collector, 
Ranney #3, was constructed in 2001 and found to be under surface water influence in 2002 or 
2003. 

Oregon Water Resources Department ( OWRD) 

Another important interest associated with acquiring the well is transfer of ownership of the 
water rights for the well from the City of St. Helens to the City of Columbia City. OWRD is 
responsible for regulating this change in ownership. In discussions with the department, it 
was found that Ranney #1 does not have a water right but a water claim. However, OWRD 
treats this as a water right; therefore, the ownership transfer process is the same as that for a 
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water right. This transfer process involves filling out OWRD application forms, obtaining 
signatures from both parties and a fee of $25. 

Hydraulic Analysis 

MSA reviewed the hydraulic capacity of the 50 horsepower (hp) collector well pump to 
determine if it has the capability to deliver water to the 307 foot reservoirs at 9th Street and 
K Street. By analyzing the pump curve for the existing pump, it was found that the pump 
should be able to pump at approximately 350 to 380 gpm at 332 feet of total dynamic head. 
This nearly meets the 395 gpm maximum day demand projected for the year 2025. If the 
City desires to produce more water from the collector, up to approximately 500 gpm, the 
existing 70 hp can be run for short periods of time to the meet maximum day demands. 

Collector Wells International Review 

Ground Water Solutions, Inc. (GSI) and Collector Wells International (CWI), a company 
specializing in analyzing and constructing Ranney Collectors, reviewed the recent video of 
the collector and results of the drawdown tests. CWI provided a memorandum summarizing 
their findings. Please see attached memorandum. They concluded in their memo that based 
on the drawdown testing, the well could provide approximately 500 gpm and be within an 
acceptable drawdown range. Also, based on their past experience with Ranney #1, they 
estimated that pumping at lower rates (below 500 gpm) would result in less sand being drawn 
into the laterals. 

CWI presented some options for the City to assess before beginning use of the well. The 
suggested options are as follows: 

• Do Nothing -- Use collector as is 
• Conduct Well Screen Maintenance -- Clean and redevelop well screens 
• Well Screen Replacement Installation -- If higher yields are desired, stainless steel 

screens can be placed into the existing laterals. These would reduce the amount of 
sand pulled into the well 

CWI also provided budget level cost estimates for various options. These are as follows: 

• Replacement of Well -- $1.1 million 
• Clean Laterals and Caisson -- $25,000 to $50,000 
• Clean Laterals and Caisson and Redevelop Laterals and Aquifer -- $75,000 to $90,000 
• Replace Well Screens -- $400,000 to $450,000 

Preliminary Appraised Costs 

To acquire the Ranney Collector from the City of St. Helens, the City can purchase the 
facility at fair market value in accordance with the agreement between the cities. To 
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detennine the fair market value for the 50-year-old collector, there are a couple of options 
that are commonly used to provide a fair assessment of the value. One method involves 
estimating the depreciated value of the facility. This includes estimating the cost to replace 
the facility with a new one in today's dollars and depreciating this cost over about 50 years 
(1954 - 2005). This assumes the collector has additional expected life. The other method 
involves estimating the revenue lost by the seller over some period of time and using this 
dollar amount to estimate the value of the facility. 

Conclusions and Recommendations 

Based on results of the above described investigations and testing, it is recommended that the 
City pursue purchase of Ranney Collector# I from the City of St. Helens. It appears that the 
City will be able to use the collector in its current condition. This is in accordance with 
the "Do Nothing" option described in the CWI's memorandum. Some minor work that 
should be performed would be to install a screen on the bottom of the casing for the 75 hp 
pump. 

If the well is purchased by the City, potential piping modifications may be needed on the 
existing 14-inch transmission main. This may include a valve being cut into the 14-fach line 
just south of the City's water pump station on Highway 30. Also, prior to purchasing the 
collector, the City should review the current access and pipeline easements associated with 
the well. 

Leahnette, if you have any questions or need any additional information in this regard, please 
contact us. Thank you. 

MLH:mc 
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Memo 

To: 

From: 

Date: 

Re: 

Gentlemen: 

Jeff Barry, Groundwater Solutions, Inc. 
Matt Hickey, Murray Smith and Associates, Inc. 

Henry Hunt, Collector Wells International, Inc. 
Sam Stowe, Collector Wells International, Inc. 

January 5, 2005 

City of Columbia City, Ranney Well #1 Evaluation 

Thank you for the chance to review the results of the underwater video inspection of the 
collector well #1 in Columbia City, Oregon. 

We understand that Columbia City is interested in acquiring this collector well to provide 
their own water supply of about 400-500 gpm or more, if possible. This well is located 
just to the north of Columbia City, adjacent to the Columbia River. When I last visited 
this collector well, the caisson was approximately 20-25 feet from the edge of the river. 

I understand that ce1tain measures were taken some years ago in an attempt to improve 
the seal around the well caisson and possibly within selected lateral screens to try and 
restrict surface water influences from the well. I understood this work to include . 
grouting of some type, presumably to include grouting around the exterior of the caisson 
(surface seal) and/or within portions of one or more of the lateral well screens. 

Reportedly, the collector well was designed to produce 3 mgd when constructed in 1955, 
which coincides with the reported capacity of 2,083 gpm noted in the OWRD permit. 
This represents a fairly liberal screen design that resulted in higher entrance and approach 
velocities, which may have caused the continuing intrusion of sand to some degree, and 
may have exacerbated the plugging by mineralogical scales, as observed in the video. 
Under present-day design criteria, the accessible length of lateral well screen (177-194 
lineal feet) would be appropriate to produce about 500-550 gpm using this screen 
material. This suggests that the well was historically operated about 4 times above what 
would be the design used today. Assuming an open area of the slotted pipe of 18 %, the 
current amount of screened pipe can deliver 500 gpm at an entrance velocity of 1 foot per 
minute. This low entrance velocity is very acceptable, especially given the very good 
water quality. Also in-line flow and approach velocities will be very low at 500 gpm. 

During the recent underwater inspection by closed-circuit television, about 177 lineal feet 
of the well screen was viewable for a variety of reasons. In one lateral (#6); the camera 
was able to reach the full installed length as evidenced by reaching the back of the 



( 
digging head, which is traditionally attached to the end of the lateral well screen. In 
another lateral (#2), the camera was stopped by a piece of sand-line (used during the 
original construction) that remained in the lateral. In two laterals (#1 and 9), the camera 
was stopped by an excessive build-up of sediment lying in the bottom of the lateral 
screen. In the remaining four laterals, the camera reached a point in the line that was 
blocked by what appeared to be a grout pipe, that may have been attached to a plug or 
bulkhead that may have been used to seal off the outer lengths of these laterals for one 
reason or another. It should be noted that an additional 8 feet of lateral in #1 and another 
9 feet of lateral in #9 is probably available if the sediment blockage within the· screen 
were cleared. This would provide an additional 17 feet of lateral well screen above the 
177 feet observed. Lateral #5 was reportedly closed following construction, and has 
never been in use. These restrictions are shown in the attached table. 

Lateral number Installed length (ft) Viewable length (ft) Restriction 
1 29 21 Sediment blockage . 
2 33 12 Hit sandline 
3 29 22 Hit grout pipe 
4 29.5 25 Hit grout pipe 
5 0 0 Capped closed 
6 33 . 28 Reached full length 
7 24 20 Hit grout pipe 
8 41 39 Hit grout pipe 
9 19 10 Sediment blockage 

Totals 210.5 177 

In all of the lateral screens viewed. mineral scale was observed on the well screen, in 
some cases up to an inch or so thick, and there was some degree of sediment lying on the 
bottom of the well screens. This scale blocked at least part of the well screen slots in 
some areas, and the slots appeared to be fairly open at others. Where it could be 
observed, the screen material appeared to be full thickness and not corroded. In general, 
the screen material looked to be at or near full thickness, and in some cases, the bare steel 
screen material could be seen. 

It is common for sand and debris to accumulate over time in the bottom of the well 
screen. It has been reported that sand and debris were cleaned from the well several 
times since 1980. It is uncertain at this time what pumping rates were used during that 
time that may have caused sand to enter the well. If this well is operated at a pumping 

. rate of 4-500 gpm in the future, it is possible that less sand will enter with the lower 
entrance velocities, however, continued inspection of the well is necessary to monitor this 
occurrence so that corrective measures, if warranted, can be taken. 

Based upon a cursory review of the results of the recent 10-day pumping test conducted 
on Collector Well No. 1: the well was pumped at an average rate of about 430 gallons per 
minute (gpm), and the water level in the weJI appeared to have stabilized within five days 
(or less) of pumping. The stabilized drawdown corrected for river level variations 

Mr. Jeff BaITy 
City of Columbia City, Oregon 

2 01/05/2005 
Collector Wells International, Inc. 



( 
appears to be on the order of 11.5 feet, resulting in a specific capacity of about 37 feet per 
foot of drawdown. An observation well 10 feet from the caisson had about the same 
drawdown as the collector well. No other wells monitored had any readily apparent 
drawdown as the result of pumping Collector Well No. l, although you could argue that 
Collector Well No. 2 (2200 feet away) may have experienced a minor amount of 
drawdown ( +/- 0.5 feet). This "drawdown" may have also been due to other outside 
pumping influences such Collector Well No. 3. 

It is understood that the maximum proposed pumping rate for the well is about 500 gpm. 
Under the conditions that existed at the time of the test, it is estimated that the well 
should be able to yield 500 gpm with about 14 feet of drawdown. This is -less than one 
half of t~e available drawdown. Available drawdown is about 30 feet, if you consider a 
normal static water level of + 5 feet msl and recommended maximum pumping level of.:... 
25 ft msl. This level (- 25 feet msl) is about 10 feet above the centerline of laterals, 
providing a nominal safety factor. 

In summary, we see no hydraulic problem with Collector Well No. 1 being able to deliver 
500 gpm with a reasonable safety factor. Redevelopment of the laterals to remove sand 
and bacterial growth, followed by disinfection may be advantageous for the long-term 
operation of the well. 

Based upon this very cursory review, several options appear to be viable: 

1. Do nothing. If the City can live with 400-500 gpm, it may be possible to develop 
this capacity without doing anything to the well. However, we would recommend 
that, at a minimum, the well be disinfected and sediment and any loose debris be 
removed from the base of the collector well caisson and from inside the lateral 
well screen·s. Based upon the reported recurring intrnsion of sand into the well, it 
is also recommended that periodic (every 5 years) underwater inspection be made 
of the well to evaluate the presence of sand in the well, which could cause future 
problems with pumping equipment, or within the distribution system. This sand 
accumulation may also affect capacity as sand accumulates in the screens, 
covering some of the slots. 

2. Well screen maintenance. Cleaning and redevelopment of the well screens 
should restore the open area of the well screen and provide more favorable flow 
conditions in and around the screen to reduce plugging and reduce the intrnsion of 
sand to some degree. However, if capacities above 500 gpm are desired, this 
length of screen may be insufficient. 

3. Well screen replacement installation. If yields above 500 gpm are desired, it is 
advisable to install additional lateral well screen to improve flow conditions and 
reduce the potential for migration of sand into the screens. The new screen will 
be constrncted using stainless steel wedge-wire for a more hydraulically-efficient 
design. Additional well screen may be warranted if: 

a. Higher capacities are desired. Longer lateral lengths may be necessary 
to develop additional capacities for the well as this will increase the 

Mr. Jeff Barry 
City of Columbia City, Oregon 

3 01/05/2005 
Collector Wells International, Inc. 



( 
effective well diameter and reduce entrance velocities which may reduce 
the rate of plugging and reduce the migration of sand into the well. 

b. The source of recharge needs to be managed. If the State (OWRD) 
classifies the well as under the influence or will.require additional testing 
before providing a determination, it may be possible to increase the time­
of-travel and degree of filtration for the water to try and obtain a more 
favorable (groundwater) classification by projecting new lateral well 
screens away from the river. 

If there are inconsistencies or concerns regarding the source classification of the well 
with regard to river influences, water quality sampling data should qe collected from 
individual laterals while pumping to identify water quality differences that should 
identify potential alternatives for well rehabilitation to achieve the desired classification. · 

Budget Costs 

The existing collector well, as is, would have a replacement value of about $ 900,000 for 
the base unit, plus ·another$ 200- 400,000 for the pump house building; walkway, 
electrical controls, pumps and mechanical, etc. to complete the well. 

The cost to clean out the sediment from the bottom of the caisson and from within the 
lateral screens, would probably cost about$ 25 - 50,000 assuming that a local diving 
firm could be used. 

The cost to clean out the sediment from within the bottom of the caisson and lateral well 
screens, to clean the lateral well screens and redevelop the lateral well screens ( and 
surrounding aquifer) and disinfect the wel~ would be about$ 75 - 90,000. 

The cost to replace the well screens will vary depending upon the number and length of 
screen needed to accomplish the desired objective (see 3a and 3b above). For a capacity 
of between 1000 and 2000 gpm, the cost to add new lateral well screens would probably 
be about$ 400-450,000. 

This well offers some viable options for Columbia City, particularly if the OWRD 
determines that the water produced is groundwater quality. As you review these 
comments and options, we would be pleased to discuss various alternatives with you to · 
meet the desired end goals. 

Thank you for the opportunity to review this information and provide these comments. 

Mr. Jeff Barry 
City of Columbia City, Oregon 

4 01/05/2005 
Collector Wells International, Inc. 

I 
I 



l(ennedy/Jenks Consultants. 
200 S.W. Market St. Suite 500 

Portland, Oregon 97201 
503-295-4911 

503-295-4901 (Fax) 

City of Columbia City 
Wastewater Collecticra System 

Facility Plan 

5 March 2013 

This Project was funded in part by. financial 
awards from the State of Oregon Infrastructure 

Finance Authority and the State of Oregon 
Department of Land Conservation and 

Development 

I ·EXPIRES: JUNE ~.j..@ 

Prepared for 

City of Columbia City 
P.O. Box 189 

Columbia City OR 97018 

K/J Project No. 1091029.00 



Table of Contents 

List of Tables ............ .. ............. ......... ... .... ................................ .. .. .......... .. .. .. .. .................. ... ... .. ... . v 

List of Figures ... ... ............... .. ..... ..... ... ..... .... .. .................. .......... ....... .... ... ... ..... .. .... ..... ..... .. .......... . v 

List of Appendices ............................ ... ... ........................ .. ....... ...... ... .... ... .... ................................ v 

List of Acronyms .. ..... ....... ............. ...... .... ..... .. .. ......... .. ...... ..... .. .. ....... ... ........ ... ......... ...... ......... .... vi 

Executive Summary ........... .............................. .. ......................... ............................ ..... .. .. ........... I 

Section 1: Introduction .............................................................................. 1-1 

1.1 Background ............... ..... ... ... ............. .. .. ........................ ........ ........... . 1-1 
1.2 Authorization ...... .......... ........ ............... .. ..... .... .. .... .. ......... ... ............... 1-1 
1.3 PurposeforStudy ................ ............. ... ....... .. ..... ... ........ .. ...... .. .. ........ 1-1 
1.4 Acknowledgements .... ..... ..... ........... .. ............... .. .. .. ........ ... ..... ... ...... .. 1-1 

Section 2: Study Area Characteristics ...................................................... 2-1 

2.1 General ... .. .... .. .. ................ ................ .......... ...... ................ ...... ........ .. 2-1 
2.2 Planning Area Characteristics ....... .. .... ....... ... .... .... ..... .. ............ ...... ... 2-1 

2.2.1 Topography ..... .. .... .. .............. .. ......... .... .. ........ ..................... .. 2-1 
2.2.2 Geology/Soils ... ...... ........ ...... ....... ............ ..... .............. .. .... ..... 2-1 
2.2.3 Climate ..... ... ......... ................................ ................ ................. 2-2 
2.2.4 Air Quality and Noise ....... ................ ................ .. .... ........ .. ...... 2-2 
2.2.5 Surface Waters .................. .......... ................................. .. ....... 2-2 
2.2.6 Socio-Economic Environment. ............. .... .... .. ............. ...... .. ... 2-2 
2.2.7 Intergovernmental Agreements ........ ....... .. .......... .. .. .. .... ...... ... 2-2 

Section 3: Existing System Description .................................................... 3-1 

3.1 General ........... .. ............ .. .............. ........ ... ................ .. ... ...... ............... 3-1 
3.2 Gravity Sewer ..... ....... ....... ... .. ... .. ...... ... .. ........ ............................ ....... 3-1 
3.3 Pump Stations and Forcemains ......... ............ ..... .. ... .. .. ...... .... .. ...... .. . 3-2 

Section 4: Population Projections ............................................................. 4-1 

4.1 Historical and Projected Service Area Population .. .......... .................. 4-1 

Section 5: Flow Analysis ............................................................................ 5-1 

5.1 Introduction ................... .. ... .. ..... .. ...... ... .. .. .... ..... .. ............ .. .. .. ......... ... 5-1 
5.2 Regulatory Review .. .............. .......... ....... .... ... ........... .. ................ .... ... 5-1 
5.3 Inflow and Infiltration (1/1) ........ ............ ... .... ... .... ... .... ..... .. ......... ... ..... .. 5-1 
5.4 Entire System Flow Projections ........ .... .. .. .... ... ....... ......... .. .......... .... .. 5-3 

Wastewater Collection System Facility Plan, City of Columbia City ii 
y lpro1ects\2010pro1\ 1091029 OO_columb1ac1tyl09 _reports-mernoslww fac,hty planlcc-wwfac,hty plan_5march2013 doc 



Section 6: 

Section 7: 

Section 8: 

Section 9: 

Conveyance System An.alysis ................................................... 6-1 

6.1 Introduction ............... .............. .......... .... .......... .. .... .. ............ ..... ........ . 6-1 
6.2 Flow Mapping ............. ... ..... .. ........ ........ ..... ..... .... ... ......... ... ...... .... ...... 6-1 
6.3 Video Inspection .. .... ............. ... ................... ... ....... .... ... ...................... 6-1 
6.4 Smoke Testing ........ ........ .................................................... .... ........ .. 6-2 
6.5 Future Development Areas ...... .. ............... .. .. ..... ... ... ... ... ....... .. .......... 6-2 

6.5.1 South Area ... .... .......... ........................ .... ................ .. ...... ... ... . 6-2 
6.5.2 West Area ............. .. .. .... ....... ......... ......... ...... ... .... .... ..... .......... 6-2 
6.5.3 Industrial Area ........... .................. ... ..................... .............. .. .. 6-2 

6.6 Capacity Analysis ................. ............ ........ .......... ............ .. ... .............. 6-3 
6.6.1 Pump Station Capacities ..... ...................... .. .. ......... ..... .......... 6-3 
6.6.2 Gravity Piping Capacities ............ ... .. ....... ............ ... .............. .. 6-5 

Septic Tank Replacement and Abandonment Analysis ........... 7-1 

7.1 
7.2 
7.3 

Replacement of Steel Tanks ......... .. ... .. ...... .. ... .. .......... .. ........... .. ....... 7-1 
Abandonment of Septic Tanks ...................... ..... ... .... ..... .............. .. ... 7-1 
Septic Tank Abandonment Project Descriptions .... ... ......................... 7-2 
7.3.1 Project Area 1, Tahoma St. & Tahoma Court (Ct.) ... ........ ...... 7-4 
7.3.2 Project Area 2, Mattie St. and North End of 5th St. and 

Park St. ..... .. ..... ....... .... ...... ........ ... .. ... ... ........ ............... .... ... .... 7-5 
7.3.3 Project Area 3, Park and 6th St., Pacific to Lincoln .. ....... ........ 7-5 
7.3.4 Project Area 4, Pacific St. ............. ............ .. .... ....................... 7-5 
7.3.5 Project Area 5, Metlako Ct. ...... ...... ..................... .. .......... ....... 7-5 
7.3.6 Project Area 6, 5th St. , A St. to Pacific Ave ............................. 7-5 
7.3.7 Project Area 7, 5th & ih St., A St. to Calvin St. ....... ....... ... .. .... 7-5 
7.3.8 Project Area 8, Weown Ct... .............. .. ... .. ............ ........ .. ........ 7-6 
7.3.9 Project Area 9, A St., Highway to 6th St.. ..................... .. ......... 7-6 
7 .3.1 O Project Area 10, B St. and Belle Ct. .. ....... .. ........ .. ...... ........ .. .. 7-6 
7.3.11 Project Area 11, West A & B St. ................. ........ .. .......... .. .. ... 7-6 
7 .3.12 Project Area 12, C St. .................................. ....... .... ..... ....... ... 7-6 
7.3.13 Project Area 13, B to E St. Steel Tank Area ........................... 7-6 
7.3.14 Project Area 14, 6th and ?'h St. , C to E St. ........... ...... .... ... .... .. 7-6 
7.3.15 Project Area 15, 5th and 6th St., D to G St. and H St. .............. 7-6 
7 .3.16 Project Area 16, 5th and 6th St., G to K St. and H St. ...... ....... . 7-7 
7.3.17 Project Area 17, Pixie Park Pump Station Basin ..... ... ... .. ....... 7-7 
7.3.18 Project Area 18, 1st St., K-L St. ...... .. ... .... .. ................. .. ... .. .. ... 7-7 
7 .3.19 Project Area 19, 3rd and 4th St., 1-L St. .. .. ....... .. ... ........ ....... .... 7-7 
7.3.20 Project Area 20, 4th St., St. L-M St. .. .. .. .......... ....... .... ....... ...... 7-7 

General Recommendations ...................................................... 8-1 

8.1 Construction of a New Treatment Plant.. ...... .. ...... .... .. ....................... 8-1 
8.2 New Developments .. ..... ............... ....... .. ..... .... ................................. .. 8-1 
8.3 Maintenance ................... .... .......... .... .......... ........ .. ... ..... .. .. .. .. ...... .... .. 8-2 

Capital Improvement Projects .................................................. 9-1 

9.1 Cl P Projects ...... ...................................... .... ..... .. .. .... .................. .... ... 9-1 

Wastewater Collection System Facility Plan, City of Columbia City iii 
y \pro1ectsl2010pro1\1091029 OO_colurnb1ac1ty\09 _reports-memos\v.w facll,ty plan\cc-wwfac1hty plan_5march2013 doc 

I 



9.1 .1 RCE Pump Station Upgrade ...... ...... .. ... .......... .. ..................... 9-1 
9.1 .2 Telemetry ..... .. .............. .. .............. ... .. .... ...... .... ... ....... ... . .. .. ... . 9-1 
9.1 .3 Manhole Lining .. ... .. ........ .. ........ ...... ... ... .. .. ... .... ....... ........... .. .. 9-2 
9.1.4 1/1 Spot Repairs .................... .. .... ........ ... .... .. .. .. ..... .... .... .. .. .... .. 9-2 
9.1.5 Future E St. Sewer Line .. .... .. .. .. .... .. .... .. . .............. .. .. .. .... .. ...... 9-2 
9.1 .6 Septic Tank Abandonment. .. ........ ... ..... .. .......... .. ....... ....... ...... 9-2 
9.1 . 7 Replace Steel Tanks ... ................. ... ...... .. .. ...... ..... .. .. .. ..... .. .. ... 9-2 

Section 10: Funding ................................................................................... 10-1 

10.1 Existing City of Columbia City Wastewater Rates and SDCs .. ...... .. . 10-1 
10.1.1 Columbia City Monthly Wastewater Utility Rates .. .. .. .. .... .... . 10-1 
10.1.2 Columbia City Wastewater SOC .. .. .... .. ........ ...... ...... .... ........ 10-1 

10.2 Preliminary Funding Options .................. ............ .. .. .. .............. .. ...... . 10-1 
10.2.1 General Obligation Bonds .. .. .. .. ...... .. .. ...... ............. .. ............ . 10-2 
10.2.2 Wastewater Revenue Bonds ..... ..... ......... .. ..... ..... .. .. .... .. .. .. .. 10-2 

10.3 Federal Appropriations (Earmarks) ........... .. .. .. .... .. ..... .... .. .... .... ........ 10-2 
10.4 State and Federal Programs ....................... .... .... .. .. .. .. ... .. .. ... .... .. .... 10-3 

10.4.1 Oregon Clean Water State Revolving Fund ... .... ........ .. ... .... . 10-3 
10.4.2 USDA Rural Utilities Services .. .... .. .. .. ..... .... ............ .. .......... . 10-3 
10.4.3 Business Oregon -Infrastructure Finance Authority .... .. .. ... .. . 10-4 

10.4.3.1 Community Development Block Grant 
Program .. ................. .. .. .... .. .... .. .... .. ... ... ... ....... ... . 10-4 

10.4.3.2 Special Public Works Fund .. .. .. .... .... .. .... . .. .. .. .. .... 10-4 
10.4.3.3 WaterNVastewater Financing Program .. .... .. .. .. ... 10-5 

10.4.4 Summary of Loan and Grant Programs ...... .... ......... .. .... ...... 10-5 
10.5 Preliminary Financial Plan & Next Steps .... .... .. ........ .. ..... ........ ... .. .. . 10-6 

Wastewater Collection System Facility Plan, City of Columbia City iv 
y lpro1ects\2010proJ\1091029 oo_columb,ac,ty\09 _repcrts-memos\wv, fac,hty planlcc-wwfac,hty plan_ 5march2013 doc 



List of Tables 

ES-1 Historical and Projected Population of Columbia City 
ES-2 City Wide Historical and Projected Flow Rates 
ES-3 Capital Improvement Plan 

3-1 Gravity Piping Inventory 
3-2 Pump Station Inventory 
3-3 Pump Station flows and Velocity in the St. Helens Forcemain 
4-1 Historical and Projected Population of Columbia City 
5-2 City Wide Historical and Projected Flow Rates 
6-1 Existing and Future Pump Station Basins - Average Daily Flow Rates 
6-2 Existing Pump Station Basins - Peak Hourly Flow Rates 

6-3 Future Flow Rates by Basin 
6-4 Capacity of Selected Gravity Sewers 
7-1 Septic Tanks Annual O&M Costs 
7-2 Septic Tank Abandonment Project Areas Summary 
8-1 Cost Analysis of Building a New Wastewater Treatment Facility 

9-1 Capital Improvement Plan 
10-1 Preliminary Funding Eligibility Summary 

List of Figures 

2-1 Service Area and Zoning with Buildable Land Designation 

3-1 Existing System Map 
4-1 Columbia City Historical and Projected Growth Rates 
5-1 Five-year Monthly Average Daily Flow and Precipitation 
5-2 Five-year Monthly Average Daily Flow Verses Population 

6-1 TV Pipe Inspection and Defects 

6-2 Future System Map 
7-1 Septic Tank Abandonment Project Areas 

List of Appendices 

A Sewer Video Inspection Tabulation 
B Engineer's Opinion of Probable Costs 

C St. Helens Sewer Agreement 

Wastewater Collection System Facility Plan, City of Columbia City 
y \pro1ects\2010proJ\1091029 OO_columb1ac1ty\09 _reports-memos\ww rac111ty plan\cc-wwfac11ity plan_Smarch2013 doc 

V 



List of Acronyms 

OF 
ADF 
BETC 
BO-IFA 
CDBG 
CIP 
City 
Ct. 
CWSRF 
DEQ 
EPA 
ETO 
ft. 
ft/sec 
GO 
gpcd 
gpd 
gpd/EDU 
gpm 
HOPE 
hp 
HUD 
Inflow and Infiltration 
Kennedy/Jenks 
kWh 
M 
MG 
MGD 
MHI 
NPDES 
O&M 
OAR 
ODOE 
OET 
PHF 
PVC 
RCE 
RTU 
SCADA 
soc 
SPWF 
St. 
St. Helens 
TDH 
UGB 
USDA-RUS 

degrees Fahrenheit 
Average dry flow 
Business Energy Tax Credits 
Business Oregon Infrastructure Finance Authority 
Community Development Block Grants 
Capital Improvement Plan 
City of Columbia City 
Court 
Clean Water State Revolving Fund 
Oregon Department of Environmental Quality 
U.S. Environmental Protection Agency 
Energy Trust of Oregon 
feet 
feet per second 
General Obligation 
gallons per capita per day 
gallons per day 
gallons per day per equivalent dwelling unit 
gallons per minute 
High-density polyethylene 
Horsepower 
U.S. Department of Housing and Urban Development 
1/1 
Kennedy/Jenks Consultants 
Kilowatt hour 
million dollars 
million gallons 
million gallons per day 
median household income 
National Pollution Discharge Elimination System 
operations and maintenance 
Oregon Administrative Rules 
Oregon Department of Energy 
Oregon Energy Trust 
Peak hourly flow 
polyvinyl chloride 
River Club Estates 
remote telemetry unit 
supervisory control and data acquisition 
System Development Charges 
Special Public Works Fund 
Street 
City of St. Helens 
Total dynamic head 
Urban Growth Boundary 
United States Department of Agriculture Rural Uti lities Service 

Wastewater Collection System Facility Plan, City of Columbia City 
y:lp<ojects\2010pro~1091029.00_columbia:ity\09._repats-memos\wwfacility plan\cc.w,yfacilly plan_5nach2013.doc 

vi 



Executive Summary 

ES-1 Introduction 

ES 1.1 Background 

The last wastewater master plan was completed in 1997 by Crane & Merseth Engineering and 
does not reflect the City of Columbia City's (City) current planning needs, especially with 
regards to the industrial lands in the City. 

Columbia City does not have any treatment facilities. All wastewater is pumped to the City of St. 
Helens (St. Helens) system for treatment and disposal. 

ES 1.2 Authorization 

Kennedy/Jenks Consultants (Kennedy/Jenks) was authorized in February of 2012 by the City to 
provide a wastewater collection system facility plan. This Project was funded in part by financial 
awards from the State of Oregon Infrastructure Finance Authority and the State of Oregon 
Department of Land Use and Conservation, and the Port of St. Helens. 

ES 1.3 Purpose for Study 

The purpose of the Facility Plan is to summarize the City's current and future needs over a 20 
year planning period including a projection of future flows, an options analysis, recommended 
facility improvements, and a Capital Improvement Plan (CIP). 

ES 1.4 Acknowledgements 

Kennedy/Jenks appreciates the input, many hours of work, and support from City staff, including 
Leahnette Rivers, Micah Rogers, Andrew Nollette, Randall Christophersen, and Micah Olson. 
This Project was funded in part by financial awards from the State of Oregon Infrastructure 
Finance Authority and the State of Oregon Department of Land Conservation and Development. 
The City would also like to thank the Port of St. Helens for contributing to the funding of this 
planning document. 

ES-2 Study Area Characteristics 

ES 2.1 General 

The City of Columbia City is located 30 miles northwest of Portland and is adjacent to the City of 
St. Helens (2010 population of 12,900). The City is characterized by hills on the west 
transitioning to relatively flatter ground on the east side. The City is bisected by Highway 30. 
The Columbia River forms the eastern boundary of the City. 

The service area includes the area within the Urban Growth Boundary (UGB) including 
residential , commercial and industrial facilities. The service area is entirely within the UGB. A 
few connections are outside the City limits. There are approximately 93 acres of underdeveloped 
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industrial zoned lands within the service area. Columbia City has an Intergovernmental 
Agreement with the City of St. Helens to receive and treat Columbia City's Sewage. 

Figure 2-1 shows the service area of the existing sewer system, City limits, the UGB, elevation 
contours, and property lines, vacant lands inventory, and zoning. 

Columbia City is primarily a commuter community. There is relatively little industry or commercial 
employment within the City. 

ES-3 Existing System Description 

ES 3.1 General 
The conveyance system is composed of gravity sewer lines, pump stations, and forcemains 
encompassing over 16 miles of pipeline. The system is relatively new with the majority of piping 
installed in the1992 initial City wide sewering effort and followed by additional improvements to 
serve new land developments. The original sewer system was designed to be a septic tank 
effluent system with small diameter mainlines laid at minimum depth of 4 feet and shallower 
grades than is typically used for sewers that receive direct flow. As shown on Figure 3-1 , some 
areas of town do not have septic tanks and are serviced by direct flow of the sewage to the 
collection system. Currently, there are approximately 811 sewer connections; 283 of these 
connections are direct flow into the sewer collection system, while the remaining 528 
connections share 475 septic tanks (418 concrete and 57 steel). Of these, 452 are septic tank 
effluent gravity systems, or STEG systems. There are also 23 small sewer pumps (aka STEP, 
septic tank effluent pumped systems) to overcome elevation problems. The term "direct flow" is 
commonly used by City staff (and in this report) to describe sewage received by the collection 
system that does not pass through septic tanks. The City's responsibility begins at the inlet to 
the septic tank, so the City is responsible for the maintenance and replacement of the septic 
tanks and any pumps, if present. The City is also responsible for pumping the septic tanks. All 
wastewater is pumped to the City of St. Helens for treatment via a 6-inch diameter forcemain. 
Two pump stations, the K Street (St.) and the River Club Estates (RCE) pump stations, are 
connected to this forcemain. The two other pump stations, the Pixie Park and Forest Park pump 
stations, pump flows from lower elevations to points in the system where it then f lows by gravity 
to the RCE Pump Station. 

ES 3.2 Gravity Sewer 

The collection system is composed of 4-inch, 6-inch, 8-inch and 10-inch piping totaling about 
84,400 feet. 

ES 3.3 Pump Stations and Forcemains 

There are currently four public pump stations. Table 3-2 summarizes the pump station and 
forcemain information. The pumps in each pump station are able to accept raw sewage. 

The existing forcemain to St. Helens is about a mile long and receives flows from the K St. 
Pump Station and RCE Pump Station as well as backwash water from the St. Helens water 
treatment plant. 
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ES 4 Population Projections 

ES 4.1 Historical and Project Service Area Population 

Table ES-1 presents the historical and projected population for Columbia City th rough the 20-
year planning period. 

Table ES-1: Historical and Projected Population of Columbia City 

Year Population within City Limits 

1990 

2000 

2010 

2012 

2022 

2032 

ES 5 Flow Analysis 

ES 5.1 Introduction 

1003 

1571 

1979 

2053 

2346 

2580 

% Change per Year 

4.6% 

2.3% 

1.9% 

1.9% 

1.5% 

In order to assess the future needs of the wastewater collection system, an investigation into the 
historical wastewater flows, historical population, rainfall, and expected population has been 
conducted. 

ES 5.2 Regulatory Review 

Since all wastewater is pumped to the City of St. Helens, the treatment, disposal, and reuse of 
wastewater effluent is the responsibility of City of St. Helens. The City must meet all regulations 
set forth by Oregon Department of Environmental Quality (DEQ) regard ing sanitary sewer 
collection systems. 

ES 5.3 Inflow and Infiltration (1/1) 

Inflow is defined as surface water entering the sanitary sewer system from direct connections 
such as illicit storm drain connections, roof drains, and similar items that directly flow surface 
water into the system. Infiltration is defined as groundwater that enters the system through 
cracks in the pipes or manholes. The flow rates are lower during dry months of summer and 
higher during the wetter months. The system's response to rainfall is typical for cities in Western 
Oregon. 

The system produces an estimated additional 4.75 million gallons (12%) a year from 1/1 sources. 
Put in terms of sewer fees paid to St. Helens, the 1/1 represents roughly $10,000 per year. 
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ES 5.4 Entire System Flow Projections 

Flow projections used in this study are based on the year 2011. The calculated per capita flow 
rate of 56 gallons per capita per day (gpcd) is quite low compared to other systems, as would be 
expected in a largely commuter community. 

Table ES-2: City Wide Historical and Projected Flow Rates 

Year Population Flow (MG) 

2007 1,847 36.1 

2008 1,890 37.9 

2009 1,934 36.7 

2010 1,979 34.3 

2011 2,025 41.4 

Average (excluding 
2010) 

1,924 38.0 

2012 2053 40.6 

2022 2346 46.4 

2032 2580 51 .0 

Abbreviations: 

gpcpd - gallons per capita per day 
MG - million gallons 
MGD - million gallons per day 

ES 6 Conveyance System Analysis 

ES 6.1 Introduction 

Average Daily 
Flow (MGD) 

0.099 
0.104 
0.101 
0.094 
0. 113 

0.104 

0. 111 
0.127 
0.140 

Per Capita 
Flow (gpcpd) 

54 
55 
52 
48 
56 

54 

54 
54 
54 

In order to evaluate the condition of the existing sewers, three episodes of field work were 
conducted, including: flow mapping, video inspection, and smoke testing. The work and results 
for each are discussed below. The capacity of the existing system to meet current and future 
flows is also presented. 

ES 6.2 Flow Mapping 

Flow Mapping consists of measuring flows in selected manholes at night during or immediately 
after rain events to identify parts of the system that experience relatively high amounts of Inflow 
and Infiltration (1/1). Flow Mapping was conducted on 15 March 2012. 

The flows observed identified several areas of infiltration with significant 1/1 as well as areas of 
town that showed very little 1/1. The most significant area found was in the K St. Pump Station 
Basin north of K St. Other areas of suspected 1/1 included the southern portion of the west side 
of town south of C St. and relatively minor amounts on the east side of the Highway. The north 
part of the west side of town, north of C St. had negligible observed infiltration. 
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ES 6.3 Video Inspection 

The areas identified by the flow mapping as having high 1/1 were prioritized for video inspection 
which was performed in May of 2012. The video inspection consisted of running cameras inside 
the sewer pipes to visually assess and record the condition of the pipe. Overall, the system 
appeared in good condition. Figure 6-1 shows the areas selected for video inspection as well as 
the type of defects found. Most defects were related to service connections to the sewer main 
and are likely sources of 1/1. 

ES 6.4 Smoke Testing 

Smoke testing was conducted in August and September of 2012 by City staff. The entire 
collection system was smoke tested. Smoke testing consisted of blowing smoke into the sewer 
lines to detect sources of 1/1 such as illicit connections of storm sewers, roof drains, and cracks 
in piping and other sources of infiltration. With the exception of one residential roof drain, the 
results showed no illicit connections and no other significant system deficiencies. It should be 
noted that in areas with septic tanks, it is likely that the smoke stopped at the septic tanks and 
did not continue to the houses, thus not testing the piping all the way to the houses. 

ES 6.5 Future Development Areas 

As shown on Figure 6-2, additional collection piping will be needed to accommodate new 
developments. The significant vacant areas of the City are discussed below. 

ES 6.5.1 South Area 

The majority of this area can be served by gravity sewer to the K-St. Pump station. The 
exception to this is approximately 2.5 acres in lower elevation portion on the extreme south end 
that will require a pump station or individual pumps. The area should be designed as a direct 
flow area without septic tanks. 

ES 6.5.2 West Area 

The majority of this area slopes to the northeast and could be serviced by existing piping to 
accommodate septic tank effluent flows. To allow this area to be developed without septic tanks, 
a new sewer main would need to be constructed by the City down E St. from 61

h St. to the 
existing sewer on the west side of the Highway. The portion of this area that slopes to McBride 
Creek will need to be served by pumps. 

ES 6.5.3 Industrial Area 

Sewer service to the industrial lands area will be largely dependent on the location and type of 
facilities proposed. Due to topography, providing sewer service to the industrial lands will most 
likely require one or more pump stations. Options for connecting a forcemain to the existing 
gravity sewer system include the sewer lines on E St. or boring underneath the Highway. 
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ES 6.6 Capacity Analysis 

ES 6.6.1 Pump Station Capacities 

Existing and future sewage flows for each pump station basin were estimated. The Pixie Park, 
Forest Park and K St. Pump station were found to be able to meet both existing and future peak 
hourly flow rates. The RCE Pump station, while not having a history of overflows due to 
capacity, was found to be deficient in capacity to meet the current peak hourly flow by 88 gpm 
and the future peak hourly flow by 11 O gallons per minute (gpm). If there are additional flows 
from the industrial lands, the 4-inch diameter portion of the forcemain will need to be replaced . 

ES 6.6.2 Gravity Sewer Capacities 

The capacity of two critical sections of the gravity sewer system was evaluated. The two 
segments checked were the 6-inch pipe going under the Highway and the 8-inch trunk line at E 
and 2nd St. Both lines were shown to have adequate capacity through the planning period and 
have some capacity available for additional flows from the undeveloped industrial lands. 

ES-7 Septic Tank Replacement and Abandonment Analysis 

ES 7 .1 Replacement of Steel Tanks 

The City has 57 steel septic tanks. The locations are shown on Figure 7-1. The steel tanks are 
over twenty years old. Several of the tanks viewed by City staff contain numerous holes. It cou ld 
be reasonably assumed that the rest are also in poor condition. The abandonment of the tanks, 
as discussed in the next section, will affect the number of steel tanks that will need to be 
replaced. 

ES 7 .2 Abandonment of Septic Tanks 

A cost analysis was conducted comparing the ongoing operations and maintenance (O&M) 
costs of the septic tanks with the costs to abandon the tanks and connect services to a direct 
flow system with no septic tanks. The existing system was broken down into 20 project areas to 
look at the feasibility of converting each area to a direct flow system. The project areas are 
shown on Figure 7- 1. 

The annual cost per tank was estimated at $370 with a 20-year net present worth of $5,500 over 
the 20-year planning period using an interest rate of 3%. 

For the Columbia City system, the most common improvement required to convert to a direct 
flow system is upsizing the mainlines from 4-inch to a minimum size of 6-inch. For most areas, it 
was assumed that this could most cost effectively be done by pipe bursting the 4-inch lines to a 
6-inch. Some areas already have piping in place and all that is needed is to bypass the septic 
tanks. The payback period ranged from 5 to 44 years and averaged about 16 years. Table 7-2 
presents costs and payback period for each area. A description of the work required in each 
project area can be found in Section 7.3. An engineer's opinion of probable costs for each area 
is included in the appendices. 
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ES-8 General Recommendations 

ES 8.1 Constructing a Wastewater Treatment Facility 

A simple cost analysis of building a wastewater treatment plant was conducted as part of this 
study. The analysis showed that the 20-year net present worth (cost) including O&M of a new 
treatment plant would be roughly $13 million dollars (M) versus a 20-year net present worth of 
roughly $1 .6 M in fees to St. Helens. Although the analysis is based on very preliminary 
planning-level costs and included many assumptions, the cost difference is great and therefore, 
it is not recommended at this time that the City pursue constructing its own wastewater 
treatment plant. 

ES 8.3 New Developments 

It is recommended that new developments be direct flow systems where feasible to minimize 
the number of septic tanks. At a minimum, the interior piping infrastructure of any new 
subdivision or industrial development should be designed to accommodate direct flow raw 
sewage. 

The addition of a large sewage producing industry will require looking carefully at the capacities 
presented in this report for the gravity sewer lines as well as the capacity of the RCE pump 
station and forcemain. It is assumed that if system capacity improvements are needed, they will 
be paid for and completed by the developer. 

ES 8.2 Maintenance 

It is recommended that the City continue video inspecting sewer lines, perform smoke testing, 
visually inspecting flows during high flow storm events, and pigging of the forcemains on a 
regular basis. 

ES-9 Capital Improvement Projects 

ES 9.1 RCE Pump Station Upgrade 

The RCE Pump Station is in need of a capacity upgrade of 82 gallons per minute (gpm) to meet 
theorized current maximum day peak hourly flows of 282 gpm as well as future flows. An 
upgrade of the pumps from 25 horsepower (hp) to 35 hp as well as associated electrical 
improvements to accommodate the additional horsepower is needed. 

ES 9.2 Telemetry 

A cellular and internet based system is recommended for each of the four pump stations for 
recording data and providing notification of alarms as well as remote control operation. 

ES 9.3 Manhole Lining 

This project would consist of lining approximately 25 manholes to reduce infiltration in the 
southwest area of town in the K-St. Pump station basin to reduce the high level of 1/1 observed 
in this area. 
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ES 9.4 1/1 Spot Repairs 

Spot repairs are required at the 19 locations identified by the video inspection of the gravity 
collections system. 

ES 9.5 Future E St. Line 

If the City wishes for the vacant lands between west of 6th St. between H St. and E St. to be 
developed without septic tanks, then the City will need to construct an 8-inch sewer line on E St. 
from 6th St. to Highway 30. 

ES 9.6 Septic Tank Abandonment 

The septic tank abandonment project areas were combined into three categories based on 
estimated economic payback period. The City may choose to start with the areas with the 
lowest payback period and proceed to those with a longer payback period. Areas having an 
estimated payback period over 20 years are not included in the GIP. 

ES 9. 7 Replacing Steel Tanks 

Replacing the steel tanks should be done as soon as funding is available. The number of tanks 
to be replaced will be contingent upon the number of tanks the City chooses to abandon in the 
septic tank abandonment project. Budget is for 16 tanks in septic tank abandonment areas 
having over a 20 year payback 

Table ES-3: Capital Improvement Plan (CIP) 

Project 
Schedule Total Project Existing Needs Future Need 

(Fiscal Years) Cost % Cost % Cost 
RCE Pump Station 2014-2019 $113,000 80% 
Uoarade 

$ 90,400 20% $22,600 

Telemetrv Svstem 2014-2019 $ 23,000 100 $ 23,000 
Manhole Lin ina 2014-2019 $ 58,000 100 $ 58 ,000 
1/1 Reduction Spot 2014-2019 $ 26,000 100 $ 26,000 
Reoairs 

E St. Sewer Line 
Pending $ 110,000 0 $ - 100% $110,000 

Development 
Replace Steel 2014-2019 $ 67,200 100 $ 67,200 
Tanks 
Septic Tank 
Abandonment 2014-2024 $501,000 100% $ 501 ,000 
0-10 Year Pavback 
Septic Tank 
Abandonment 11- 2014-2034 $1,031,000 100% $ 1,031 ,000 
20 Year Pavback 
Septic Tank Not included 
Abandonment 20+ (Project cost 
Year Pavback of $1,577,000 
Total $1,929,200 $1,796,600 $132,600 
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ES-10 Funding 
This section summarizes the City's available options for financing the CIP. A more detailed 
Financial Plan including a Wastewater Rate and SOC Study will be completed by the City 
immediately after completion of this Wastewater Collection System Facility Plan. The likely next 
step is for the City to attend a "one stop" meeting with multiple funding agencies. 
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Section 1: Introduction 

1.1 Background 

The last wastewater master plan was completed in 1997 by Crane & Merseth Engineering and 
does not reflect the City of Columbia City's (City) current planning needs, especially with 
regards to the industrial lands in the City. 

Columbia City does not have any treatment facilities. All wastewater is pumped to the City of St. 
Helens (St. Helens) system. 

Typically, a wastewater planning document without a treatment facility would normally be called 
a collection system master plan by Oregon Department of Envi ronmental Quality (DEQ); 
however, concerns over the term "master plan" from the funding agencies require us to use the 
term facility plan. Due to not planning for a wastewater treatment facility, some of the items 
listed in the document, "Guidelines for the Preparation of Facilities Plans and Environments 
Reviews for Community Wastewater Projects" are not relevant and, therefore, are not included 
in this report. 

1.2 Authorization 

Kennedy/Jenks Consultants (Kennedy/Jenks) was authorized in February of 2012 by the City to 
provide a sanitary sewer facility plan. 

1.3 Purpose for Study 

The purpose of the facility plan is to summarize Kennedy/Jenks' evaluation of current and future 
needs over a 20-year planning period, including a projection of future flows, an options analysis, 
recommended facility improvements, and a Capital Improvement Plan (CIP). The goal in 
developing this sanitary sewer facility plan is to give the City a usable, living document that 
addresses the collection system needs. Upon completion of this plan, a User Rate and System 
Development Charges (SOC) will be conducted. 

1.4 Acknowledgements 

Kennedy/Jenks appreciates the input, many hours of work, and support from City staff, including 
Leahnette Rivers, Micah Rogers, Andrew Nollette, Randall Christophersen, and Micah Olson. 
This Project was funded in part by financial awards from the State of Oregon Infrastructure 
Finance Authority and the State of Oregon Department of Land Conservation and Development. 
The City would also like to thank the Port of St. Helens for contributing to the funding of this 
planning document. 
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Section 2: Study Area Characteristics 

2.1 General 

The City of Columbia City is located 30 miles northwest of Portland and is adjacent to the City of 
St. Helens (2010 population of 12,900). The City is characterized by hills on the west 
transitioning to relatively flatter ground on the east side. The City is bisected by Highway 30. 
The Columbia River forms the eastern boundary of the City. 

2.2 Planning Area Characteristics 

The service area includes the area within the Urban Growth Boundary (UGB) including 
residential as well as commercial and industrial facilities. The service area is entirely within the 
UGB. A few connections are outside the City limits. 

Residential growth areas of the town include limited infilling, the area on the south side of town 
west of Highway 30, and the area west of 61

h Street (St.), between H St. and E St. There are 
approximately 93 acres of underdeveloped industrial zoned lands with within the service area. 
Commercial developments are limited to one minimart/service station, a fitness club, a museum, a 
church, and a pizza parlor that is currently closed. The school which is part of the St. Helens 
School District, was closed down in 2012, but was not eliminated from the flow projections as it is 
anticipated that, with growth in the future, the school could reopen. 

Figure 2-1 shows the service area of the existing sewer system, City limits, the UGB, elevation 
contours, and property lines, vacant lands inventory, and zoning. 

2.2.1 Topography 

The study area is situated in the Columbia River Valley. Elevations range from 325 feet above 
sea level on the southeast side of the City down to approximately sea level along the Columbia 
River. The north and northeast side of the City is bordered by the steep valley of McBride 
Creek. 

2.2.2 Geology/Soils 

The City is predominately underlain by alluvial deposits associated with the Columbia River. The 
deposits are thick bedded, silt, sand and gravel deposits, including the Deer Island Terrace and 
the Troutdale Formation. The alluvial deposits pinch out to the west and are thicker (up to 200 
feet (ft.) thick) at lower elevations closer to the Columbia River. Underlying the alluvium and 
exposed in the hills west of town are Columbia River Basalts. 

Soils within the study area are predominately Latourell and Multnomah Associations with 
smaller amounts of the Aloha, Qautama Phicuk, Wollent, and Xerochrepts groupings. The soil 
associations are predominately soil capability classes I-IV. In general, the soils are well draining. 
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There are no known significant geologic hazards within the study area. Steep slopes areas are 
of concern for slope stability. 

2.2.3 Climate 

The climate is typical of the Pacific Northwest - moderate seasons with few temperatu re 
extremes. Columbia City has a temperate climate with dry, moderately warm summers and wet, 
mild winters. Average annual precipitation in the County is slightly less than 50 inches. 
Prevailing winds up and down the Columbia River provide some circulation in local air sheds 
and assist in dilution of air pollutants. Snow or freezing weather is usually limited to only a few 
days, and 100 degrees Fahrenheit (°F) is seldom reached in the summer. 

2.2.4 Air Quality and Noise 

Columbia City experiences prevailing winds along the Columbia River. Air quality is not a concern, 
and no noise issues are present. 

2.2.5 Surface Waters 

As previously noted, the town is bounded in the east by the Columbia River and on the north and 
east sides by McBride Creek. No historical flooding within Columbia City is reported. McBride 
Creek sits in a steep and deep valley below developed areas. 

2.2.6 Socio-Economic Environment 

Columbia City is primarily a commuter community. There is very little industry or commercial 
employment within the City. Many residents work in neighboring towns or commute to the greater 
Portland metropolitan area for employment. 

2.2. 7 Intergovernmental Agreements 

Columbia City has an Intergovernmental Agreement with the City of St. Helens to receive and 
treat Columbia City's Sewage. This agreement is included in the appendices. 
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Section 3: Existing System Description 

3.1 General 

The conveyance system is composed of gravity sewer lines, pump stations, and forcemains 
encompassing over 16 miles of pipeline. Table 3-1 summarizes the piping system by size. All 
piping is polyvinyl chloride (PVC). The system is relatively new with the majority of piping 
installed in the1992 initial City wide sewering effort and followed by additional improvements to 
serve new land developments. The initial sewering was initiated, in part, due to concerns over 
water quality in City owned wells and the City of St. Helens drinking water wells located by the 
Columbia River. 

The original sewer system was designed to be a septic tank effluent system with small diameter 
mainlines laid at minimum depth of 4-feet and shallower grades than is typically used for sewers 
that receive direct flow. As shown on Figure 3-1, some areas of town do not have septic tanks 
and are serviced by direct flow of the sewage to the collection system. 

There are currently approximately 811 sewer connections; 283 of these connections are direct 
flow into the sewer collection system, while the remaining 528 connections share 475 septic 
tanks (418 concrete and 57 steel). There are also 23 small sewer pumps to overcome elevation 
problems. The City's responsibility begins at the inlet to the septic tank, so the City is 
responsible for the maintenance and replacement of the septic tanks and any pumps, if present. 
The City is also responsible for pumping the septic tanks. All wastewater is pumped to the City 
of St. Helens for treatment via a 6-inch diameter forcemain . Two pump stations, the K St. and 
the River Club Estates (RCE) pump stations, are connected to this line. The two other pump 
stations, the Pixie Park and Forest Park pump stations pump flows from lower elevations to 
points in the system were it then flows by gravity to the RCE Pump Station. 

3.2 Gravity Sewer 

Table 3-1 presents the inventory of the gravity sewer lines. 

Table 3-1: Gravity Piping Inventory 

Size (inches) 

4" Service lines 
4 Mainlines 
6 
8 
10 
Total Gravity Mains 

Length (ft) 

26,000 
23,400 
13,200 
20,400 
1,500 

84,500 

Also, as part of the collection system is a 640 ft . long, 2-inch forcemain that serves homes with 
pumps located on 1st St. between K and L St. 
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3.3 Pump Stations and Forcemains 

There are currently four public pump stations. Table 3-2 summarizes the pump station and 
forcemain information. The pumps in each pump station are able to accept raw sewage. 

Table 3-2: Pump Station Inventory 

Location 

Service Area (acres) 
ADF (gpm) 
Year Built 
Number of Pumps 

Type 

Horse Power 

Capacity (gpm) 

TOH (ft) 

Alarm 
FORCEMAINS: 

Size (inches) 

Length (ft) 

Type 

Abbreviations: 
ADF = Average dry flow 
PVC = Polyvinyl ch loride 
gpd = Gallons per day 
gpm = Gallons per minute 
TOH = Total dynamic head 

Pixie Park 

Tahoma and 
Mattie St. 

20 
4 

1992 
2 

Submersible 

2 

70 

39 

Autodialer 

4 

470 

PVC 

Forest Park 

The Strand 
and I St. 

51 
14 

1992 
2 

Submersible 

2 

125 

11 
Flashing light 

6 

1,630 

PVC 

K St. RCE 

K St., E. of61
h St. 2nd St. and Spinnaker Way 

38 360 
9 72 

1997 1991 
2 2 

Submersible Submersible 

3 25 

114/118 172/177 

3 148 

Audible Alarm Autodialer 

8 6 5.03 4 6 (ID) 
140 5,840 125 683 3700 

6" C900 PVC 
PVC PVC HOPE DR14 (after 

DR 9 tee) 

The pump stations are not connected to a supervisory control and data acquisition (SCADA) 
network. The Pixie Park and RCE pump stations are connected to an autodialer for high level 
and low level alarms and for power failure. Standby power for all the pump stations is provided 
by City owned portable generators. 

The K St. pump station actually has a negative static head of approximately 1 O ft., as it sits at an 
elevation of approximately 1 Oft. higher than the discharge point located in front of the Columbia 
County Animal Control facility. The forcemain to St. Helens was originally designed as a siphon 
across the Highway to drain a 23,500 gallon septic tank equipped with a flushing valve that 
would drain the tank and flush the line. The velocity in the 6-inch forcemain with a flow of 90 
gallons per minute (gpm) from the K St. pumps prior to connecting with flows from the RCE 
pump station is only about 1 foot per second (fUsec) which is inadequate for self clean ing of the 
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line. Velocities of 3.5 ft/sec are considered by DEQ as the minimum for self cleaning of the lines. 
To flush this line, City crews have connected the discharge piping to fire hoses. This has only 
been needed to be performed once since it was built in 1997 and is not a major operational 
issue. It is likely that the solids have settled out in low points, constricting the diameter down 
causing an increase in velocity and resulting scouring. These processes have likely reached an 
equilibrium point. The overflow to the K St. pump station is connected to the forcemain and 
provides flow by gravity. A check valve prevents the pumped flow from returning via the 
overflow. Pumping tests conducted in the fall of 2012 by City staff showed one pump providing 
114 gpm and the other providing 118 gpm. 

The pumps in the RCE pump station were upgraded when the City of St. Helens water 
treatment plant was built in 2007. The RCE forcemain was replaced in 2011 due to frequent 
breaks due to the type of piping used. Sulfide control in the forcemain is provided by injection of 
calcium nitrate at the RCE pump station. Pumping tests conducted in the fall of 2012 by City 
staff showed one pump providing 172 gpm and the other providing 177 gpm 

The St. Helens Water Treatment Plant also discharges filter backwash water and sewage from 
a small grinder pump serving from a restroom and a lunchroom into the 6-inch forcemain close 
to the connection point with the RCE forcemain. Flows from the plant into the forcemain are 
reportedly about 106 gpm. The frequency of the discharge varies from 2-6 minutes every 4-6 
hours to 2-6 minutes once a day in the winter time when the demand for drinking water is less 
and flows into the RCE and K St. pump stations are higher. 

The combined flows into the 6-inch forcemain to St. Helens are summarized in Table 3-3: 

Table 3-3: Pump Station Flows and Velocity in the St. Helens Forcemain 

Pump Station 

K St. 

RCE 

St. Helens Water Treatment Plant 

Total 

Abbreviations: 

ft/sec - feet per second 
gpm - gallons per minutes 

Flow 
(gpm) 

114 

172 

106 

496 
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Section 4: Population Projections 

4.1 Historical and Projected Service Area Population 

Historical population figures and future growth rates were obtained from the Population 
Research Center at Portland State University (PSU), publication, Population Forecasts for 
Columbia County Oregon, its Cities & Unincorporated Area 2010 to 2030, and as adopted by 
the City amending the Comprehensive Plan in Ordinance No.10-661. An updated buildable 
lands inventory was supplied by the City and showed that within the UGB, there was 
approximately 196 dwelling unit sites available. Applying 2.5 people per dwelling unit results in a 
buildout population of 2,543. This correlates within 1.4% of the projected population of 2,580 in 
2032. For the purposes of this study, the population estimate from PSU of 2,580 will be utilized. 
Table 4-1 and Figure 4-1 present the historical and projected population for Columbia City 
through the 20-year planning period. 

Table 4-1: Historical and Projected Population of Columbia City 

Year Population within City Limits 

1990 1003 

2000 1571 

2010 1979 

2012 2053 

2022 2346 

2032 2580 
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Figure 4-1 
COLUMBIA CITY HISTORICAL AND PROJECTED GROWTH 
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Figure 4-1: Columbia City Historical and Projected Growth Rates 
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Section 5: Flow Analysis 

5.1 Introduction 

In order to assess the future needs of the wastewater collection system, an investigation into the 
historical wastewater flows, historical population, rainfall, and expected population has been 
conducted. Historical flow information was provided by the City in the form of master meter 
records taken monthly. Also provided was flow and pump run time data collected every three to 
five days by City personnel. 

5.2 Regulatory Review 

Since all wastewater is pumped to the City of St. Helens, the treatment, disposal, and reuse of 
wastewater effluent is the responsibility of the City of St. Helens. Subsequently, the treatment 
process, regulated by the U.S. Environmental Protection Agency (EPA) and administered in the 
State of Oregon by the DEQ, is not a requirement pertinent to the City. Rather, the City must 
meet all regulations set forth by DEQ regarding sanitary sewer application and design. 
Additionally, any private development must meet all requirements prescribed by the City. Under 
the agreement with the City of St. Helens, Columbia City is allowed unlimited residential and 
small commercial hookups within the UGB. 

All improvements to the City's sanitary system are impacted by numerous regulations. The key 
applicable regulations are as follows. Sanitary system overflow criteria are detailed in the 
Oregon Administrative Rules (OARs) OAR 340-041-0009, sections 6 and 7. These sections 
specify that domestic waste collection facilities are prohibited from discharging raw sewage to 
waters of the State. Discharges are allowed during the winter season (November 1 through May 
21) during a storm event larger than a 5-year 24-hour storm and during the summer season 
(May 22 through October 31) during a 10-year 24-hour storm event. It is worth noting that these 
elements of the OAR were not approved by EPA and are likely to change in the near future. 
These guidelines define the minimum criteria that must be met by the City's collection system 
without overflow events. 

5.3 Inflow and Infiltration (1/1) 

Inflow is defined as surface water entering the sanitary sewer system from direct connections 
like illicit storm drain connections, roof drains, and similar items that directly flow surface water 
into the system. Infiltration is defined as groundwater that enters the system through cracks in 
the pipes or manholes. As shown in Figure 5-1 , the flow rates are lower during dry months of 
summer and higher during the wetter months. The system's response to rainfall is typical for 
cities in Western Oregon. 

Figure 5-2 shows the relationship of Average Daily flow verses average precipitation for the 
Columbia City system. Using the trend line of Figure 5-2, the estimated daily average f low rate 
without any rain would be approximately 91,000 per day. Comparing that flow rate to the 
average daily annual flow rate with rain of 104,000 and applying it to 365 days per year resu lts 
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in approximately an additional 4.75 million gallons (or 12%) a yearfrom 1/1 sources. Put in terms 
of sewer fees paid to St. Helens, the 1/1 represents roughly $10,000 per year. 

5 year Monthly Average Daily Flow and 
Precipitation 
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Figure 5-1: Five-year Monthly Average Daily Flow and Precipitation 
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5.4 Entire System Flow Projections 

Historical and projected flow rates for the entire City are shown in Table 5-2. The master flow 
meter at the St. Helens connection point was replaced in September of 201 O and it is believed 
that it was slightly under reporting flows. For the purposes if this study, flow projections will be 
based in 2011 data. 

A per capita flow rate of 56 gallons per capita per day (gpcd) is quite low compared to other 
systems, and could be reflective of the fact that most residents commute to jobs outside the 
City. The 1997 Wastewater Master Plan reported 60 gpcd. Typical design values are usually 
around 100 gpcd. The DEQ range for design flows of gravity pipelines is between 50 and 100 
gpcd. 

Due to the lack of daily flow data and local rainfall data, the standard DEQ method of 
determining flow rates could not be performed. Since, for this study, we are not proposing a 
treatment plant and are evaluating the collection system only, peak hourly flow rates are the 
only parameter needed to be estimated to evaluate the capacity of pump stations and key 
pipelines. 

Table 5-2: City Wide Historical and Projected Flow Rates 

Year Population Flow (MG) 

2007 1,847 36.1 
2008 1,890 37.9 
2009 1,934 36.7 
2010 1,979 34.3 
2011 2,025 41.4 

Average (excluding 
1,924 38.0 2010) 

2012 2053 40.6 
2022 2346 46.4 
2032 2580 51 .0 
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Section 6: Conveyance System Analysis 

6.1 Introduction 

In order to evaluate the condition of the existing sewers, three episodes of field work were 
conducted, including: flow mapping, video inspection, and smoke testing. The work and results 
for each are discussed below. The capacity of the existing system to meet current and future 
flows is also presented. 

6.2 Flow Mapping 

Flow Mapping consists of measuring flows in selected manholes at night during or immediately 
after rain events to identify parts of the system that experience relatively high amounts of 1/1. 
Flow Mapping was conducted on 15 March 2012 starting at 11 :30 PM and concluding at 5:00 
AM on 16 March 2012. Several inches of rain had fallen on the previous days and over an inch 
of rain had fallen during the day but it was not actually raining during the mapping; thus, flow 
contribution from sources of direct inflow of surface waters into the system was limited or 
nonexistent. It appeared that groundwater flows were still quite high during the mapping event 
and flow contributions from sources of infiltration were present. 

Although the mapping provided limited quantifiable results of flow rates, the flows observed 
identified several areas of infiltration with significant 1/1 , and conversely, the areas of town that 
showed very little 1/1. The most significant area found was in the K St. Pump Station Basin north 
of K St. (Riverview Heights Subdivision) where significant flows of up to 44 gpm were reported. 
Many of the manholes had visible leaks. The high amount of 1/1 observed in the K St. Basin 
correlates well with observations over the years of City Staff. Other areas of suspected 1/1 
included the southern portion of the west side of town south of C St and relatively minor 
amounts on the east side of the Highway. The north part of the West side of town had very little, 
if any, observed infiltration. 

6.3 Video Inspection 

The video inspection consisted of running cameras inside the sewer pipes to visually assess 
and record the condition of the pipe. Overall, the system appeared in good condition. 

The areas identified by the flow mapping as having high 1/1 were prioritized for video inspection. 
Due to limited budget, the entire town was not video inspected. Figure 6-1 shows the areas 
selected for video inspection as well as the type of defects found. A tabulation of the defects is 
included in the appendices. Video inspection was performed in May of 2012. Due to the 
relatively dryer weather during the testing , the spotting of visible water leaking into the pipes 
was limited, but visible cracks and other defects were successfully noted. Nineteen locations 
were found that are likely causing infiltration, with most associated with the connection of 
service laterals. 
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6.4 Smoke Testing 

Smoke testing was conducted in August and September of 2012 by City staff. The entire 
collection system was smoke tested. Smoke testing consisted of blowing smoke into the sewer 
lines to detect sources of 1/1 such as illicit connections of storm sewers, roof drains, and cracks 
in piping and other sources of infiltration. With exception of one roof drain connection that would 
be the property owners responsibility to correct, the smoke testing effort found no illicit 
connections and no other significant system deficiencies. It should be noted that in areas with 
septic tanks, it is likely that the smoke stopped at the septic tanks and did not continue to the 
houses, thus not testing the piping all the way to the houses. 

6.5 Future Development Areas 

As shown on Figure 6-2, additional collection piping will be needed to accommodate new 
developments. The significant vacant areas of the City are discussed below. 

6.5.1 South Area 

The majority of this area can be served by gravity sewer to the K-St. pump station. The 
exception to this is approximately 2.5 acres in lower elevation portion on the extreme south end 
that will require a pump station or individual pumps. The area should be designed as a direct 
flow area without septic tanks. 

6.5.2 West Area 

The vacant land located between H St. and I St. and west of 5th St. contains approximately 28 
acres and has the potential for 33 additional homes. Since most of this area slopes to the 
northeast, this area could initially be most easily served by connecting to the existing 4-inch 
lines located on G St. and at 5th St. and E St.; however, if the City does not want this area to be 
developed with septic tanks, then an 8-inch gravity sewer line that could accommodate direct 
flow sewage would need to be constructed by the City on E St. from 5th St. down to the existing 
6-inch sewer line, west of Highway 30. 

For areas on the west facing slopes towards McBride Creek, a pump·station will be required. It 
is currently recommended that flows from this pump station be pumped to the gravity sewer 
system at the corner of I St. and 9th St. so that no additional septic tanks are needed since that 
part of the existing sewer system is already able to accommodate direct flow sewage. 

6.5.3 Industrial Area 

Sewer service to the industrial lands area will be largely dependent on the location and type of 
facilities proposed. As shown on Figure 6-2, the area that cou ld be served by gravity sewers 
connecting to the existing 8-inch trunk line on 2nct St. at E St. is limited by topography to a small 
area in the southwest portion of the industrial lands. Gravity sewer service could also be 
provided for most of the site by connecting to the Pixie-Park Pump station; however, this line 
would need to be deep along Strand St. and would be quite costly to build and still would not 
serve the area in the far northeast portion. Due to topography, providing sewer service to the 
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industrial lands will most likely require one or more pump stations. Options for connecting a 
forcemain to the existing gravity sewer system include the sewer lines on E St. or boring 
underneath the Highway. 

6.6 Capacity Analysis 

6.6.1 Pump Station Capacities 

Existing and future sewage flows for each pump station basin were estimated. Average Daily 
flows were estimated using the 2011 calculated average flow rate of 140 gallons per day per 
equivalent dwelling unit (gpd/EDU). Table 6-1 presents the existing and future Average Daily 
flow rates for each basin. Pump station capacities are for only one pump running at a time. 

Table 6-1: Existing and Future Pump Station Basins - Average Daily Flow 
Rates 

Current Existing Future 
Existing Future % flow/EDU Average Average 
EDU's EDU's Increase 

(gpd) 
Daily Flow Daily Flow 

(gpm) (gpm) 

Pixie Park Pump Station 40 48 20% 140 3.9 4.7 
Forest Park Pump Station 140 140 0% 140 14 14 
RCE Pump Station 739 808 9% 140 72 78 
K St. Pump Station 95 208 119% 140 9 20 
Entire System 834 1016 22% 140 81 99 

The peaking factor to obtain the peak hourly flow rate from the average daily flow for this study 
is from the State of Washington's publication, "Criteria for Sewage Works Design" (Orange 
Book). The peaking factor varies with population, as larger systems typically have lower 
peaking factors due to the lower likelihood that all users in a larger system will be using the 
system at the same time. The factor also includes an allowance for 1/1. Table 6-2 presents the 
existing peak hourly flow (PHF) for each basin along with the existing reported capacity of each 
pump station. 
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Table 6-2: Existing Pump Station Basins - Peak Hourly Flow Rates 

Existing Existing Capacity 
Number of Estimated Peaking 

Average Peak Current Surplus 
Residential Daily Hourly Pump (+) 

Connections 
Population Factor* Flow Flow* Capacity Deficiency 

(gpm) (gpm) ( ·) 

Pixie Park 40 
Pump Station 

102 4.24 3.9 16 70 54 

Forest Park 140 355 4.05 
Pump Station 

13.6 55 125 70 

RCE Pump 703 1784 3.62 
Station 

71.7 260 172 (88) 

K St. Pump 95 
Station 

241 4.12 9.2 38 114 76 

Entire System 798 2025 3.58 81.0 

Note: 
*From Washington Design Manual, includes a factor for 1/1. PF = (18+P05)/(4+P

0
·
5

) 

The capacity of the Pixie Park, Forest Park, and K St. pump stations are adequate to meet 
current flows. Using this methodology, it appears that the RCE pump station's capacity is 
deficient to handle current flows by approximately 88 gpm. It should be noted that City staff 
have not reported any overflows from this pump station since it was built in 1992 that were the 
result solely of the capacity of the pumps. It could be assumed that in the 20 years since it was 
built, the contributing basin has experienced several storms equivalent to the DEQ 
recommended design capacity to meet the 5-year, 24-hour storm event. It is also possible that 
during these events, both pumps were running at the same time, therefore, the pump station 
was able to convey flow without an overflow, but did not have any redundancy. It should be 
noted that on 19 November 2012, after a severe rain event, both pumps at the K St. and RCE 
pump stations were running (four pumps total) and the total reported f low in the forcemain was 
only 228 gpm. This is an indication that there may be some kind of constriction in the 6-inch 
forcemain to St. Helens, possibly due to air binding at high points or sediment collection at low 
points. City Staff are currently working on a solution to this issue. 

It appears that the flow estimating methodology used may slightly over estimate the peak hourly 
flow and results in a conservative (over sizing) design of the pump station. This could be due, at 
least in part, to a system with few leaks resulting with a lower 1/1 factor than other communities 
with older pipes and more leak prone non-PVC pipe materials. As the system ages, there may 
be an increase in the amount of 1/1. With an aging system and a preference for conservative 
design that will prevent overflows, it is recommended that the flow estimating methodology 
applied be utilized for planning and design purposes. 

Future average daily and peak hourly flow rates for each basin are presented in Table 6-3. The 
gpd/EDU capacity of the Pixie Park, Forest Park, and K St. pump stations are adequate to meet 
future flows through the planning period. The RCE pump station is forecasted to receive an 
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additional 82 gpm during peak hourly flow. This does not include any additional future flows 
from the available industrial lands. 

Table 6-3: Future Flow Rates by Basin 

Future Future Capacity 
Number of 

Estimated Peaking Average Peak Current Surplus 
Residential 

Population Factor* 
Daily Daily Pump (+) 

Connections Flow Hourly* Capacity Deficiency 
(gpm) (gpm) (-) 

Pixie Park 48 122 4.22 4.7 20 70 50 Pump Station 

Forest Park 140 355 4.05 14 55 125 70 Pump Station 

RCE Pump 769 1952 3.59 78 282 172 (110) Station 

K St. Pump 140 355 4.05 20 82 114 32 Station 

Entire System 909 2580 3.50 99 

Note: 

*From Washington Design Manual, includes a factor for 1/1. PF = ( 18+P0
·
5)/(4+P0

·
5

) 

6.6.2 Gravity Piping Capacities 

The capacity of two critical sections of the gravity sewer system was evaluated for capacity. The 
same flow estimating methodology as used above for the pump station basins was applied to 
each contributing upstream basin. 

The 6-inch pipe going under the Highway at E St. must accommodate all flows from the west 
side of the Highway except for the K St. Pump Station Basin. The other line is the 8-inch trunk 
line in the east side of town. The shallowest grade on this line occurs south of E St. Capacity 
was determined using Manning's equation with a Manning's "n" value of 0.013 and no allowance 
for manhole surcharging. Both lines were shown to have adequate capacity through the 
planning period and have some capacity available for additional flows from the undeveloped 
industrial lands. Table 6-4 presents the capacity results. 
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Table 6-4: Capacity of Selec ted Gravity Sewers 

Average Peak Capacity 
Number of Estimated Peaking Daily Daily Current Surplus 

Line Segment Residential Population Factor* Flow Hourly Line (+) 
Connections (gpm) (gpm) 

Capacity Deficiency 
· ) 

6" Under 
Highway, 442 1122 3.77 43.7 164 303 139 
Existin 
6" Under 
Highway, 488 1238 3.74 48 178 303 125 
Future 
8" Trunk Line at 448 
E St., Existin 

11 37 3.76 46 .0 173 343 170 

8" trunk line at 
E St. , Future 494 1254 3.73 
(Without 

50 187 343 156 

Industrial 
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Section 7: Septic Tank Replacement and Abandonment 
Analysis 

7 .1 Replacement of Steel Tanks 

The City has 57 steel septic tanks located as shown in Figure 7-1. The steel tanks are over 
twenty years old. Several of the tanks viewed by City staff contain numerous holes. It could be 
reasonably assumed that the rest are also in poor condition. The City wishes to replace or 
abandon these tanks as soon a funding is available. This is considered an existing need. The 
abandonment of the tanks as discussed in the next section will affect the number of steel tanks 
that will need to be replaced. 

7.2 Abandonment of Septic Tanks 

A cost analysis was conducted for comparing the ongoing operation and maintenance costs 
(O&M) of the septic tanks verses the costs to abandon the tanks and connect services to a 
direct flow system with no septic tanks. As shown in Figure 7-1, the existing service area was 
broken down into 20 project areas to look at the feasibility of areas with similar requirements. 
Some areas only require abandoning the septic tanks in place, while others require substantial 
pipe replacement to accommodate raw sewage flows instead of septic tank effluent. 

Most of the tanks are over twenty years old. Given a 40-year life of the concrete tanks and 
assuming 20 years of remaining life, the net present worth of replacing the 475 tanks over the 
next 20 years of the planning period was estimated. A replacement cost of $2,900 (assumed 
done by City crews) and an interest rate of 3% was used resulting in a total net present worth 
over the 20-year panning period at a cost of $5,500 per tank and an annual cost per tank of 
$370. The 20-year net present worth of the cost of all the tanks is approximately 2.6 million 
dollars (M). The annual O&M costs are shown in Table 7-1 

Table 7-1: Septic Tanks Annual O&M Costs 

Pumping Costs 
Responding to Homeowner Calls 
Checking Tanks for Pumping Lists 
Misc. 
Annualized Replacement Cost 

Contingency (10%) 

Total Annual Costs 
20 Year NPW of O&M i=3% 

Annual Cost Per Tank 
20 Year NPW Per Tank 

$22,200 
$10,500 

$1 ,300 
$600 

$125,000 

$15,960 

$175,560 
$2,612,000 

$370.00 
$5,500.00 
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7 .3 Septic Tank Abandonment Project Descriptions 

The following are brief project description requirements of the different project areas for 
abandonment of the septic tanks. Cost breakdowns and quantities for each project are included 
in the appendices. Table 7-2 provides a summary of the estimated costs and payback period for 
each project area. 

If the area contained steel tanks in need of replacement, a credit was applied to the net cost per 
tank for not having to replace the steel tanks in the economic analysis since replacement would 
not be needed if the tank was bypassed and abandoned. 

Table 7-2: Septic Tank Abandonment Project Areas Summary 

# of Number 
Credit for Payback 

Project Tanks not Net Cost 
Area Total Cost of Steel Period 

# Eliminate tanks 
Replacing Per Tank (years) 

d Steel Tanks 

1a 
Tahoma St. & $ 357,000 39 $ $ 9,154 25 
Tahoma Ct. 

- -

1b 
Tahoma St. Only $ 199,000 31 - $ - $ 6,419 17 
- Burst 6 to 8" 

1c 
Tahoma St. Only $ 135,000 31 
- Use Exist 6" 

- $ - $ 4,355 12 

1d Tahoma Ct. Only $ 130,000 8 - $ - $16,250 44 

2 
Mattie, 5th St. $ 100,000 57 - $ - $ 1,754 5 
and Park St. 

3 
Park & 6th, $ 266,000 47 
Pacific to Lincoln 

21 $ 88,200 $ 3,783 10 

4 Pacific St. $ 38,000 8 - $ - $ 4,750 13 

5 Metalko Ct. $ 92,700 21 - $ - $ 4,414 12 

6 
5th St. , A St. to $ 135,000 36 
Pacific 

- $ - $ 3,750 10 

7 Weown Ct. $ 43,000 6 - $ - $ 7, 167 19 

8 
6th and 7th St.. $ 361 ,000 31 
Calvin to A St. 

9 $ 37,800 $ 10,426 28 

9 
A St., 6th St. to 
Hwy 

$ 72,000 13 4 $ 16,800 $ 4,246 12 

10 
B St. and Belle $ 150,000 21 $ $ 7,143 19 
Ct. 

- -

11 West A & B St. $ 117,000 17 2 $ 8,400 $ 6,388 17 

12 C St.( East end) $ 34,000 4 - $ - $ 8,500 23 

13 
B to E St. Steel $ 132,000 19 11 $ 46,200 $ 4,516 12 
Tank Area 
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#of Number Credit for 
Payback Project Tanks not Net Cost 

# 
Area Total Cost 

Eliminate 
of Steel 

Replacing Per Tank Period 

d 
tanks 

Steel Tanks (years) 

14 
6th and 7th St., C $ 155,000 23 1 $ 4,200 $ 6,557 18 to E St. 

15 
5th and 6th St. , $ 96,000 12 2 $ 8,400 $ 7,300 20 D-G St. 

16 
5th and 6th St. G-

$ 337,000 42 4 $ 16,800 $ 7,624 21 K St. 

17 Pixie Park Basin $ 298,000 34 1 $ 4,200 $ 8,641 23 

18 1st St., K-L St. $ 97,000 9 1 $ 4,200 $ 10,311 28 

19 
3rd and 4th St. , I- $ 228,000 28 1 $ 4,200 $ 7,993 22 L St. 

20 4th St. , L-M St. $ 92,000 10 - $ - $ 9,200 25 

Totals (excludes 
options 1 a and $ 3,108,700 477 57 $ 239,400 6,015 
1 b) 

For the Columbia City system, the most common need to convert to a direct flow system is 
upsizing the mainlines from 4-inch to a minimum size of 6-inch. Much of the City's system was 
installed with smaller diameter piping and flatter pipe slopes for handling septic tank effluent, 
which typically contains only a minor amount of solids. Sewer systems having direct flow require 
larger pipe sizes and steeper slopes to prevent clogging from the higher amount solids. For 
most areas, it was assumed that this could most cost effectively be done by pipe bursting the 
4-inch lines to a 6-inch. Bursting the 4-inch diameter pipes to 8-inch diameter would be 
preferred and in agreement with the DEQ recommendation that mains be 8-inch in diameter 
except for the upper reaches of a basin where 6-inch may be allowed if the line is less than 250 
ft. and the line is nonextendable; however, due to the difficulties and increased costs of bursting 
a 4-inch line out to an 8-inch line and the increased likelihood of the ground surface heaving 
during bursting, it was assumed, for the purposes of this study, that 6-inch sewer mains would 
be utilized in most situations. 

Fortunately, almost all of the 4-inch lines are reported in the "as-built" drawings as having 
enough slope to allow for the DEQ recommended minimum velocity of 2 feet per second (fUsec) 
for a 6-inch line to allow for self cleaning. If the lines have too shallow a grade, then open cut 
methods need to be utilized to re-grade the pipe. 

Bursting pits would be needed at changes in direction and at the start and end of the lines. 
High-density polyethylene (HOPE) pipe would be pulled or pushed using the smaller line as a 
guide hole. Sewer services would then need to be connected to the new pipe by excavating and 
making the connection. Manholes and cleanouts would also need to be installed as needed at 
changes in direction and connection of mainlines. Since the new manhole locations are typically 
within the bursting pits, a cost saving is realized. 

16 

Wastewater Collection System Facility Plan, City of Columbia City 
y:\p<ojects\2010proj\1091029.00_columbi"'ity\09.Jepcrts-memos\wwfacility planlcc-WNfacilty plan_5m,rch2013.doc 

Page 7-3 



The slope of the individual service lines from the septic tanks to the main lines was not 
determined as part of this study. These will need to be determined by surveying during design. If 
the slopes of the service lines are too shallow, then they will need to be replaced by open cut 
methods. In some situations, it may not be economically or even physically possible to connect 
a service to the main with sufficient slope. In the cost estimates, an estimate is included, but will 
need to be verified . Replacing service lines across streets, curbs, sidewalks, and landscaping, 
can be quite costly and will vary at each location. 

In some cases, conversion of an area will be dependent on upgrading the downstream pipes in 
an adjacent area. 

The replacement of the 6-inch sewer main along the Highway from A St. to Pacific will be 
needed as the reported grade of 0.3% is too shallow for a 6-inch line to accept raw sewage. 
Videotaping revealed the line is in relatively good condition compared to a line immediately 
downstream that was recently replaced with a 10-inch line due to numerous construction 
defects. The costs of replacement of this line are distributed to the seven upstream project 
areas (Areas 1 through 7) based on the percentage of septic tanks served. Replacement of this 
line will also allow for the future connections to be direct flow from the large vacant parcel 
located at the east end of Penn St. and north of the gas station. Estimated cost is $138,000. 

As part of this study, an inventory was conducted by City Staff. In cases where there is an 
existing solids handling grinder pump that pumps up to a septic tank that then flows by gravity to 
the main, no pump replacement is needed. In situations where the existing pump is only an 
effluent pump or located in the septic tank, then a complete packaged grinder pump and pump 
basin would be needed to accommodate raw sewage. Due to the high expense and resulting 
long payback period of installing new pumps, the City may wish to replace these when the 
existing pumps or septic tanks need to be replaced. 

7 .3.1 Project Area 1, Tahoma St. & Tahoma Court (Ct.) 

Conversion of the whole project area is identified in Table 7-2 as Project area 1A and includes 
conversion of Tahoma St. by pipe bursting the existing 6-inch line on Tahoma St. to an 8-inch 
line and piping needed to convert Tahoma Ct.. Due to the higher costs for converting Tahoma 
Ct. , this area was broken out into a separate area (Project Area 1 D). 

The existing sewer main on Tahoma St. is a 6-inch line with a reported slope of 0.4% and a 
calculated velocity flowing half full of 1.81 fps which is slightly below the DEQ guidelines of 
2 fps. A slope of 0.6% is considered a minimum slope by DEQ for a 6-inch line. A slope of 0.4% 
is considered the minimum slope by DEQ for an 8-inch line. Pipe bursting this line to an 8-inch 
line would be desirable but expensive (Project Area 1 B). In the DEQ guidelines titled, Sanitary 
Sewer Design Notes, and dated September 1994 states, "At its discretion, a City may waive 
minimum slope requirements to avoid arbitrary upsizing, provided sewer service can be 
maintained through the City's commitment to periodic flushing , rodding , etc." Additionally, since 
this line will likely never see flows at half full or higher, lower velocity flows will be the norm 
regardless of pipe diameter. With these thoughts in mind, a possible approach would be to 
bypass the existing septic tanks and connect to the existing 6-inch line with the anticipation that 
this line may require additional maintenance. If problems are persistent, then the City could 
consider bursting the line out to 8-inch diameter at a later date. Approximately six manholes 
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would need to be installed as the existing 6-inch line only has a few cleanouts and no manholes. 
This option is identified as Project Area 1 C and excludes Tahoma Ct.. 

Abandoning the septic tanks on Tahoma Ct. is problematic and expensive (Project Area 1 D). 
The existing 4-inch line flowing west on Tahoma Ct. to the sewer main in Tahoma St. is reported 
to be at the very shallow grade of 0.1 %, making it not capable to handle raw sewage and 
ineligible for pipe bursting. The line would need to be replaced by open cut methods. 
Additionally, due to inadequate depth of the connection point at the existing sewer main in 
Tahoma St. to the west, a new 6-inch line would need to be constructed easterly down Tahoma 
Ct. then southward and easterly through lawns, and then southward along the Highway and 
connect to the sewer line on Pacific Ave. 

7 .3.2 Project Area 2, Mattie St. and North End of 5th St. and Park St. 

Since the sewer mains in this area are of adequate size and slope for raw sewage, all that is 
needed to convert this area is to bypass the existing septic tanks. 

7 .3.3 Project Area 3, Park and 6th St., Pacific to Lincoln 

This area will require bursting the 4-inch sewer pipes. This area is attractive for conversion 
because it contains 21 steel tanks. 

7 .3.4 Project Area 4, Pacific St. 

Since the sewer mains in this area are of adequate size and slope for raw sewage, all that is 
needed to convert this area is to bypass the existing septic tanks. Note that this does not 
include the houses on the north side Pacific St. 

7 .3.5 Project Area 5, Metlako Ct. 

This area is a manufactured home park. No as-builts of the sewer system are available and 
there are only a couple of cleanouts visible where the line size shows 6-inch mainlines. 
Generally, two homes share one septic tank. The slope of the main lines is unknown and will 
need to be verified by surveying to determine if they are adequate for raw sewage. Costs 
presented assume that slopes are adequate for raw sewage and just bypassing the septic tanks 
and installing manholes and cleanouts for access are needed to convert to direct f low. 

7 .3.6 Project Area 6, 5th St., A St. to Pacific Ave. 

Since the sewer mains in this area are of adequate size and slope for raw sewage, all that is 
needed to convert this area is to bypass the existing septic tanks. 

7 .3. 7 Project Area 7, 6th & 7th St., A St. to Calvin St. 

Along with pipe bursting of 4-inch lines, this area would also require the open cut replacement of 
the 1225 ft. of the sewer line located in the backyards between 5th and A St., from A St. , all the 
way to Calvin. This line was designed at 0.2% slope which is inadequate for raw sewage. The 
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slope would need to be increased and the additional depth made up by connecting to the A .St. 
mainline further to the north of the current connection. 

7 .3.8 Project Area 8, Weown Ct. 

Work includes bursting the 4-inch line that connects with 5th St. The slope of the sewer line 
servicing this area is borderline for a 6-inch pipe at 0.5% slope and a survey shou ld be done to 
verify the slopes. 

7 .3.9 Project Area 9, A St., Highway to 5th St. 

Since the sewer mains in this area are of adequate size and slope for raw sewage, all that is 
needed to convert this area is to bypass the existing septic tanks. Th is area includes the 
apartments, the service station, and the health club. 

7 .3.10 Project Area 1 O, B St. and Belle Ct. 

Due to borderline and inadequate slopes and the curvilinear nature of the lines in this area, it is 
not a good candidate for pipe bursting, so more expensive open cut replacement of the sewer 
mains are needed for this area. 

7 .3.11 Project Area 11, West A & B St. 

Work would include pipe bursting the 4-inch mainlines. 

7 .3.12 Project Area 12, C St. 

Work in this area would include the bursting of the about 300 of 4-inch mainline down to the 
Highway that only eliminates four tanks. 

7 .3.13 Project Area 13, B to E St. Steel Tank Area. 

Work in this area would consist of bursting the 4-inch-mains to 6-inch and the portion from D St. 
to past C St. should be burst out to 8-inch due to having a reported slope of only 0.4%. This is 
also an area of suspected high 1/1 by City staff, the source of which has not been determined. 

7 .3.14 Project Area 14, 5th and 7th St., C to E St. 

Work in this area would include bursting the existing 4-inch pipes. This area has a high footage 
of pipe for relatively few septic tanks. 

7 .3.15 Project Area 15, 5th and 5th St., D to G St. and H St. 

Work would include pipe bursting the 4-inch mainlines. The area has a high footage of main line 
for relatively fewer septic tanks, resulting in a high cost to convert. 

Wastewater Collection System Facility Plan, City of Columbia City Page 7-6 
y:'i><ojects\2010proj\1091029.00_columbiacity\09.J eports-memos\w,y facility pla,\cc.v.wfacilty plan_Sm,rch2013.doc 

I 



7.3.16 Project Area 16, 5th and 5th St., G to K St. and H St. 

Conversion of this area would require replacing the 4-inch lines all the way down to E St. and 
the Highway. The area has a high footage of main line for relatively fewer septic tanks, resulting 
in a high cost to convert. With additional survey information, the feasibility of connecting H St. 
above 5th St. to the end (20 tanks) of the 8-inch line by I St. on 5 th St. could be evaluated. 

7 .3.17 Project Area 17, Pixie Park Pump Station Basin 

Conversion of this area would include the bursting of the 4-inch mains and installation of five 
new grinder pumps and pumping chambers to replace the effluent pumps that are unsuitable for 
the solids in raw sewage. One existing private grinder pump and three existing City owned 
grinder pumps are assumed suitable to pump raw sewage up to the main and will just require 
abandonment of the septic tank. 

7.3.18 Project Area 18, 1st St., K-L St. 

This area is served by individual septic tank effluent pumps that feed into a shared 2-inch 
forcemain on 3 rd St. and one residence on the corner of J St. and 1st St. that pumps to an 8-inch 
gravity main. To convert this area to direct flow, all the pumps in this area would need to be 
replaced with solids handling raw sewage grinder pumps. 

7 .3.19 Project Area 19, 3rd and 4th St., 1-L St. 

Conversion of this area would include the bursting of the 4-inch pipes. There are six private 
grinder pumps in this area located along 3rd St. , but since they pump up to the septic tank, all 
that would be needed is to bypass the septic tank and connect to the new main. Also, in this 
area are seven septic tank effluent pumps that would need to be replaced with solids handling 
grinder pumps to abandon the septic tanks. 

7 .3.20 Project Area 20, 4th St., St. L-M St. 

Conversion of this area would include bursting the existing 4-inch pipes including those that are 
currently receiving direct flow on 3rd St. There is one grinder pump system in this area that 
would just require abandonment and bypassing of the septic tank. 
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Section 8: General Recommendations 

8.1 Construction of a New Treatment Plant 

A simple cost analysis of building a wastewater treatment plant was conducted as part of this 
study. A new treatment plant would cost between 6 and 1 O million dollars (M) to construct 
including permitting to get a new National Pollution Discharge Elimination System (NPDES) for 
the Columbia River, land acquisition, and engineering. Assuming a construction cost of $8 M 
and annual operation and maintenance and labor costs are each 2% of the capital cost, this 
results in an annual expense of $352,000 with a 10% contingency and a net present worth of 
$13.7 M. It should be noted that there is an inherent assumption that a new NPDES discharge 
permit could be obtained in the Columbia River, but that we have had no discussions with any 
regulatory agencies at this time. An interest rate of 3% is assumed. Comparing this to the cost 
of paying the City of St. Helens, using a rate of $1.57/100 cubic ft and an average of 47.3 million 
gallons per year over the 20-year planning period, results in an annual cost of $109,122 and a 
total net present worth of $1.6 M. Although many assumptions are included in this analysis, it 
shows that, assuming that St. Helens sewer rates are reasonable, the City should not consider 
building its own wastewater treatment plant. Table 8-1 presents the financial breakdown. 

Table 8-1: Cost Analysis of Building a New Wastewater Treatment Facility 

WWTP St. Helens 

Annual Operations and Maintenance / St. Helen's Charges $ 160,000 $ 99,202 
Annual Labor Costs $ 160,000 

Contingency 10% $ 32,000 $ 9,920 

Total Annual Cost $ 352,000 $ 109,122 
20 Year NPW i=3% $ 5,237,000 $ 1,623,000 

Capital Cost $ 8,000,000 

Total Net Present Worth $ 13,237,000 $ 1,623,000 

8.2 New Developments 

It is recommended that new developments be direct flow systems where possible or reasonably 
feasible to minimize the number of septic tanks. At a minimum, the interior infrastructure of any 
new subdivision should be designed to accommodate direct flow raw sewage. 

The addition of a large sewage producing industry will require looking carefully at the capacities 
presented in this report for the gravity sewer lines as well as the capacity of the RCE pump 
station and forcemain. It is assumed that if system capacity improvements are needed, they will 
be paid for and completed by the developer. 
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Shared connections should be avoided unless the shared piping is owned and maintained by 
the City. 

8.3 Maintenance 

It is recommended that the City continue to video inspect sewer lines on a regular basis such as 
once every 1 O years, especially in areas that are suspect for 1/1. As defects are noted, the video 
inspection frequency should increase to monitor conditions and determine when rehabilitation or 
repair is required. During rain events, it is suggested that City staff visually check flows in 
different areas of town to identify future areas of 1/1. 

Smoke testing should be conducted about every 10 years to check for illicit storm drain 
connections. 

Pigging of the forcemains is also recommended and should be conducted at least once every 
five years. 

As a priority, replacing leaking and deteriorating septic tanks should be removed or replaced 
before they impact the surrounding ground. 

Additional work to identify sources of 1/1 occurring between the sepcitce tank and the homes or 
business is also recommended. 
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Section 9: Capital Improvement Projects 

9.1 CIP Projects 

A descriptive breakdown of each CIP project is presented below, and a summary of the CIP 
projects is shown in Table 9-1 . Itemized project cost estimates and quantities are included in the 
appendices. 

It is assumed that the improvements shown on Figure 7-1 that are needed to serve futu re 
developments will, for the most part, be done by developers so these projects are not included 
in the City's CIP Plan. The exception to this is the E St. Sewer Project discussed below. 

All costs presented assume work is to be done by a contractor with prevailing wages with plans 
and specifications prepared by an engineer. Costs are in 2012 dollars and reflect a planning 
level of accuracy (e.g. , -30% to +50%). 

9.1.1 RCE Pump Station Upgrade 

As presented above, the RCE pump station needs additional fi rm capacity of 110 gpm to serve 
current and future needs. An upgrade of the pumps from 25 hp to 35 hp as well as associated 
electrical improvements to accommodate the additional horsepower would be needed. It is 
assumed that the current wet well and the chemical injection system would not need to be 
replaced. If pumping capacity needs to be greater than 282 gpm required, such as might come 
from new industrial developments, then 685 ft. of the 4-inch diameter portion of the forcemain 
should be replaced with a 5 or 6-inch inside diameter pipe. The recommended capacity upgrade 
to 282 gpm happens to coincide with the DEQ recommended upper velocity limit of 7 fps for 
forcemains. An overflow alarm also needs to be installed. 

The existing and future needs percentages shown in the CIP summary table for this project are 
based on the respective percentages of the required increase in capacity. 

9.1.2 Telemetry 

A cellular and internet based system is recommended for each of the fou r pump stations. The 
cellular systems can be installed at a fraction of the price as traditional radio based systems. 
The recording of data such as flow rates, pump run times, as well as alarms, and call outs can 
all be monitored and the data accessed on any computer connected to the internet. Simple 
controls can also be conducted remotely, often preventing unneeded trips to the pump station 
when an alarm goes off. The ability to store daily data can provide City staff and engineers with 
more valuable data than the current system of physically going to each site and manually 
recording data every few days. This project would consist of installing a remote telemetry unit 
(RTU), a transmitter, and depth sensors at each pump station. Depending on options selected, 
there is an annual fee of approximately $1 ,600 to $2,800 for the service. The more expensive 
option provides real time data, whereas the less expensive options only provide data at set 
intervals such as once per day. The real time data option is recommended so operators can 
immediately know what the situation is when an alarm is signaled. 
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9.1.3 Manhole Lining 

This project would consist of lining approximately 25 manholes to reduce infiltration in the 
southwest area of town in the K-St. pump station basin. The as-builts for this area are highly 
unreliable with regard to manhole depths. The depths of each manhole will need to be 
measured during design to refine the cost estimate included in this report since manhole lining 
costs are established on a vertical linear foot basis. The project would consist of lining the inside 
of the manholes with an epoxy type grout. No earthwork will be needed. 

9.1.4 1/1 Spot Repairs 

This project is aimed at reducing 1/1 by performing spot repairs of the 19 locations identified by 
the video inspection of the gravity collection system. 

9.1.5 Future E St. Sewer Line 

As discussed in section 6.5.2, a sewer line down E St. from 61
h St. to the existing sewer west of 

Highway 30 could be built to provide direct flow capabilities for servicing the vacant lands 
identified on Figure 7-1 as the West Area. Assuming that 25 of the 33 homes in this area would 
be served by this line, the payback period of avoiding the O&M costs of septic tanks would be 
about 10 years. Since this project would serve future uses, it would be eligible for SOC funding. 
This GIP project would consist of installing 750 feet of 8-inch sewer and two manholes. 

9.1.6 Septic Tank Abandonment 

The septic tank abandonment project areas were combined into three categories based on 
estimated economic payback period. The City may choose to start with the areas with the 
lowest payback period and proceed to those with a longer payback period. This would facilitate 
gaining experience and refining cost estimating as we progress towards the more marginal 
areas. Individual project descriptions are included in Section 7. Areas having over a 20 year 
payback period are not included in the GIP. 

9.1.7 Replace Steel Tanks 

Replacing the steel tanks should be done as soon as funding is available. The number of tanks 
to be replaced will be contingent upon the number of tanks the City chooses to abandon in the 
septic tank abandonment project. the GIP budget is only for replacing 16 steel tanks that are in 
septic tank abandonment areas with over a 20 year payback period. 
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Table 9-1: Capital Improvement Plan 

Schedule Total Project Existing Needs Future Need 
Project 

(Fiscal Years) Cost % Cost % Cost 

RCE Pump Station 
2014-2019 $113,000 80% $ 90,400 20% $22,600 Upgrade 

Telemetry System 2014-2019 $ 23,000 100 $ 23,000 

Manhole Lining 2014-2019 $ 58,000 100 $ 58 ,000 

1/1 Reduction Spot 
2014-2019 $ 26,000 100 $ 26,000 Repairs 

E St. Sewer Line 
Pending 

$ 110,000 0 $ - 100% $ 11 0,000 Development 

Replace Steel 
2014-2019 $ 67,200 100 $ 67,200 Tanks 

Septic Tank 
Abandonment 2014-2024 $501,000 100% $ 501 ,000 
0-10 Year Payback 

Septic Tank 
Abandonment 11- 2014-2034 $1,031,000 100% $ 1,031,000 
20 Year Payback 

Septic Tank Not included 
Abandonment 20+ (Project cost 
Year Payback of $1,577,000 

Total $1,929,200 $1,796,600 $132,600 

Wastewater Collection System Facility Plan, City of Columbia City Page 9-3 
y:lprojects\2010pro~1091029.00_columbiocity\09.Jeports-memoslwwfacility planlcc-v.wfaciity plan_Sm,rcl\2013.doc 



Section 10: Funding 

This section summarizes the City's available options for financing the CIP. A more detailed 
Financial Plan including a Wastewater Rate and SOC Study will be completed by the City 
immediately after completion of this wastewater Facility Plan; therefore, a user rate impact 
analysis is not included in the study. One note is that funding for conversion of areas to get rid 
of septic tanks may rate lower in some funding sources than communities with higher needs. 

10.1 Existing City of Columbia City Wastewater Rates and SDCs 

There are two basic revenue streams used by communities to pay for wastewater system upgrades: 

• Monthly wastewater utility usage fees 

• Wastewater system development charges (SOCs). 

10.1.1 Columbia City Monthly Wastewater Utility Rates 

The City's current monthly minimum wastewater utility rate is $34.50 per household connection. 
It is anticipated that much of the recommended WWTP upgrades will be financed through grants 
or loans backed by wastewater rate increases. 

10.1.2 Columbia City Wastewater SDC 

System development charges (SOCs) are connection fees for new connections levied by cities 
to offset the costs for serving growth in a community. Wastewater SOCs in Oregon range from 
no charge to as high as $12,000 per residential connection, with a median wastewater SOC of 
approximately $4,000 per residential connection. 

The City intends to update its SOCs utilizing information included in this Facility Plan. The City's 
current total sanitary sewer SOC for a typical residential connection is $3,492 which is 
composed of $1,869 for the City of St. Helens SOC and a Columbia City portion of $1,623 that 
includes a reimbursement fee of $951 and an improvement fee of $391. The St. Helens SOC is 
currently set at 50% of regular rates during calendar year 2012 in an effort to stimulate growth. 
The regular St. Helens SOC rate is $3738, which would bring Columbia City's total combined 
rate up to $5,361. 

The actual amount of the SOC must be supported by actual costs attributable to growth and 
should also include an estimate of commercial and industrial connections over the planning 
horizon, in addition to residential growth. Funds collected by SOC may only be used for growth 
related projects such as increasing capacity to accommodate additional connections. 

10.2 Preliminary Funding Options 

Preliminary options available to the City for funding the Recommended Plan include: 
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• General Obligation Bonds 

• Revenue Bonds 

• Federal Appropriations (Earmarks) 

• State and Federal Programs. 

Loans would be repaid with City revenues collected through wastewater util ity rates, SDCs, or 
property taxes, depending on the funding option or through a combination of options selected by 
the City. Grants available from some State and Federal programs would not be repaid, but may 
have other requirements that the City would need to comply with for eligibility. 

10.2.1 General Obligation Bonds 

Oregon communities have taxing authority, which allows projects to be funded through General 
Obligation (GO) Bonds. Security for GO Bonds approved by a public vote is provided by the full 
faith and authority of the taxing entity. A city utilizing GO bonds may collect funds to make 
annual payments of principal and interest solely from taxes, solely from user fees, or from a 
combination of taxes and user fees. Since GO Bonds are backed by the power of ad valorem 
taxation, they inherently present less risk and offer more favorable interest rates. GO bonds 
issued by cities in Oregon enjoy good competition at public sale, obtaining a favorable interest 
rate because of their high degree of security, tax-exempt status, and history in the marketplace. 

No limitation is placed on the amount of GO Bonds a city may issue. Generally speaking, the 
financial capability of the residents in a community limits funding authority for GO bonds to 30% 
of the city's true cash value. Oregon Revised Statutes limit the maximum term of GO bonds to 
40 years, but many communities elect to limit the term of approved GO bonds to approximately 
25 to 30 years to obtain the most favorable terms and interest rates. 

10.2.2 Wastewater Revenue Bonds 

Revenue bonds are backed by user fees, rather than by property taxes as in the case of GO 
bonds. For wastewater revenue bonds, the user fee is monthly wastewater utility rates . Unlike a 
GO bond, no funds levied from taxes can be used to make annual payments of principal and 
interest. While revenue bonds do lack the security of taxation provided by voter-approved GO 
bonds, they are backed by rate increases and, potentially, SDCs that are typically a very stable 
investment. As such, terms and interest rates for typical revenue bonds are just slightly higher 
than GO bonds. The stability and financial performance history of a community are key to 
providing an assurance of repayment for revenue bonds. 

10.3 Federal Appropriations (Earmarks) 

Federal appropriations or "earmarks" are funds designated for a specific project or community in 
an approved piece of federal legislation. Earmarks are acquired through lobbying and are not 
constrained by population, income, or need. In order to obtain the funding, a City typically hires a 
lobbyist to work with Oregon's Federal delegation as well as others in Washington D.C. There is 
no guarantee that funds would be obtained by the City, but if successful , the earmark funds would 
likely be available without additional requirements and could be spread out over several years. 

Wastewater Collection System Facility Plan, City of Columbia City 
y:'lJrojects\2011Jp<o~1091029.00_columbiacity'll9.J epa1S-memos\ww facili1y pl:r,\cc.wwfaciity plan_5ma"ch20!3.doc 

Page 10-2 



Earmarks are virtually impossible to get these days, and the kind of improvements that 
Columbia City needs are very unlikely to be funded by this mechanism. 

10.4 State and Federal Programs 

There are three state and federal agencies that administer five funding programs for wastewater 
improvement projects in Oregon. These include Clean Water State Revolving Fund (CWSRF), 
United States Department of Agriculture Rural Utilities Service (USDA-RUS), Business Oregon 
Infrastructure Finance Authority (BO-IFA), and Oregon Energy Trust (OET). Funding programs 
are the standard programs outlined for all communities in Oregon. Other region-specific funding 
programs and financing options may be available. 

10.4.1 Oregon Clean Water State Revolving Fund 

Oregon's CWSRF program is administered by DEQ, providing long-term low-interest loans for 
planning, design, and construction of water pollution control facilities like the Columbia City 
WWTP. The program is focused on providing funding for projects to communities with wastewater 
facilities that have NPDES Permits for surface water discharges to Waters of the United States. 
Any public agency within the state is eligible for a CWSRF loan provided that agency is publicly 
owned. Applicants are prioritized in terms of relative project need during a pre-application 
process. 

CWSRF Planning Loans are repaid over five years at an annual interest rate of 1.10% with no 
annual fee. CWSRF Design and Construction Loans can be repaid over 5, 10, 15, or 20 years. 
Most communities elect a 20-year repayment period, for which the annual interest rate is 2.85% 
with an annual fee of 0.50% (3.35% total annual interest rate) . 

More information on the DEQ CWSRF loan program is available at: 

Oregon Department of Environmental Quality 
811 SW Sixth Avenue 
Portland, OR 97204-1390 
http://www.deq.state.or.us/wq/wggrant/wqgrant.htm 

10.4.2 USDA Rural Utilities Services 

USDA-RUS provides water and waste disposal loans and grants to rural municipalities, 
counties , special districts, Indian tribes, and non-profit organizations to construct, en large, or 
modify water treatment and distribution systems and wastewater collection and treatment 
systems. Preference is given to projects in low-income communities with populations below 
10,000. Grant and loan assistance is based on a tiered schedule, with the loan rate calculated 
using the percent of the median household income (MHI). Lowest loan rates require that the 
City MHI be less than 80% of Oregon MHI. Eligibility for grants is also based on the user rate, 
which must fall within a "similar system cost" for communities served by the program that have 
completed improvements - currently about $45 per month. 
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Information on USDA-RUS loan and grant programs is available at: 

Oregon Rural Development 
Water and Environmental Programs 
101 SW Main, Suite 1410 
Portland, OR 97204-3222 
http://www.usda.gov/rus/water/programs.htm 

10.4.3 Business Oregon -Infrastructure Finance Authority 

Business Oregon-Infrastructure Finance Authority (BO-IFA) offers a number of funding 
programs including the Community Development Block Grant, Special Public Works Fund, and 
the Water/Wastewater Financing Program. 

More information on BO-IFA programs is available at: 

Business Oregon-Infrastructure Finance Authority 
775 Summer St., NE 
Suite 200 
Salem, OR 97301-1280 
http://www.econ.state.or.us/index.htm 

10.4.3.1 Community Development Block Grant Program 

The rules of the program are established by the U.S. Department of Housing and Urban 
Development (HUD) and include compliance with Davis-Bacon Wage Rates. Federal eligibil ity 
standards are also established for implementation by BO-IFA. These standards take the form of 
"national policy objectives," such as assisting low- and moderate-income families, prevention or 
elimination of slums and blight, etc. To meet the national policy objective for low and moderate 
income, 51 % of the people served by the project must fall in this income range. According to the 
2006-2010 American Community Survey, Columbia City reportedly has a MHI is $63,723 and 
25.8% of the population is low/moderate income. 

Community Development Block Grants (CDBGs) of up to $750,000 are available for planning, 
design, and construction of wastewater system improvements. An eligible project must 
demonstrate need by achieving compliance with the Safe Drinking Water Act, the Clean Water 
Act, and/or compliance requirements established by the Oregon Health Department or DEQ. 

10.4.3.2 Special Public Works Fund 

The Special Public Works Fund (SPWF) program was created in 1985 by the Oregon State 
Legislature. It is capitalized through the issuance of state revenue bonds and through Oregon 
State lottery proceeds. The SPWF is intended to promote the creation of jobs for Oregonians. 
Loans and grants are issued through this program to facilitate the construction of public 
infrastructure to support industrial/manufacturing and eligible commercial development. Eligible 
commercial development is defined as activity that is marketed nationally or internationally and 
attracts business from outside of Oregon. 
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The program is open to municipalities as described in the SPWF Applicant's Handbook and 
generally includes cities, counties, water supply districts, water and wastewater authorities, 
sanitary districts, port authorities, water control districts, county service districts, and tribal 
councils of Indian tribes. It does not appear that the Columbia City WWTP expansion would be 
eligible for funding under this program, because the upgrade would not bring new industries or 
jobs to the City. 

10.4.3.3 Water/Wastewater Financing Program 

The Water/Wastewater Financing Program was created by the Oregon State Legislature in 
1993. It is capitalized via the sale of state revenue bonds and a portion of Oregon's State lottery 
proceeds. The primary purpose of the program is to provide financing for the construction of 
public infrastructure required to ensure compliance with the Safe Drinking Water Act or the 
Clean Water Act. Specifically, it is intended to assist local governments facing state and federal 
mandates pertaining to public drinking water systems and wastewater systems. 

The program is available to cities, counties, water supply districts, water and wastewater 
authorities, sanitary districts, port authorities, water control districts, county service districts, and 
tribal councils of Indian tribes. Funding levels awarded to qualified applicants are determined by 
a financial analysis based on demonstrated need and an inability to afford additional loans. 
Communities exhibiting low and moderate income receive priority. The maximum grant from this 
program is approximately $500,000; the maximum available loan amount is $1 O M. 

10.4.4 Summary of Loan and Grant Programs 

Table 10-1 contains a summary of the City's eligibility for loan and grant programs based on 
conversations with the above-listed contacts. 

Table 10-1: Preliminary Funding Eligibility Summary 

Program Eligibility 
Oregon Department of Environmental Quality (DEQ) 
Clean Water State Eligibility : Yes - Loans Only. 
Revolving Fund 
U.S. Department of Agriculture Rural Utilities Services (USDA-RUS) 
Water and Waste Disposal Eligibility: Loans - Uncertain; Grants - Uncertain. While meeting the 
Loans and Grants: upper population limit of 10,000 residents, it is reported by City Staff to 

not be eligible due to too high of MHI. Interest rates are determined by 
MHI. 

Business Oregon-Infrastructure Finance Authority 
Community Development Eligibility: No. Columbia City reportedly has a MHI of $63,723 and 
Block Grant Program 25.8% of the population is low/moderate income 

Special Public Works Fund Eligibility: Unlikely. Funding of projects is linked to creation of jobs in 
the private sector. Wastewater improvements are not typically eligible 
for this type of funding unless they provide for private sector business 
growth . 

Water/Wastewater Eligibility: Loans - Yes; Grants - Uncertain. User rates on the order 
Financing Program of $45/mo are required before the City would be eligible for grant 

funding. Evaluate after completion of the User Rate Study. 
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10.5 Preliminary Financial Plan & Next Steps 

The following next steps are recommended to finalize the project financial plan for 
recommended collections system upgrades: 

• Set up and attend a "one stop" meeting of funding agencies, which is typically held at 
the Oregon Division of State Lands headquarters in Salem 

• Complete a Wastewater Utility Rate Study to establish anticipated wastewater rates 
for Phases 1 and 2, and develop a Wastewater Uti lity System Development Charge. 
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Appendix A 

Sewer Video Inspection Tabulation 



Legend 

Defect 

1 
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HWY30 

5th St 

6th St 

6t h St 

N. ofC 
St 

H St 

H St 

H St 

H St 

Columbia City Wastewater Collection System Facility Plan 
CCTV Summary 

Description 

Service connection problem: leaks, cracks, joint offsets 

Debris 

Suspect ed lateral infiltration 

Main line and joint offset 

Crushed pipe 

M H leak 

Rocks in service lateral 

Location 

Bet ween 

G St E St co 10 M H 30 co 10 395.9 1 Service Top 

J St H St co 16 co 18 co 16 139.7 1 Leak 

E St D St co 21 MH45 co 21 90.8 1 Leak 

E St D St co 21 M H 45 Co 21 247.7 1 Service Top 

5th 
C St co 22 C023 

E. Terminus 
C022 164.2 2 Debris 

H St 
w. 7th Ct C03 co 6 C03 211.9 1 Service Left 

Terminus 
H St Pipe 
w. 7th Ct C0 3 C06 C03 461.7 5 

Deflected 
Terminus 

8th Ct 4th St C06 C08 C0 6 1 1 Service Left 

8th Ct 4th St C06 C08 C06 80.2 1 Service Left 

Page 1 

Leak? 

Leak? 

Leak@ t he joint 

Leak @ up this lat 

Heavy muck blocking the flow 
of the line 

Crack in t his (T) @ 12:00 

Crush Point 95% 

Busted 12:00? 

May have a crack @ 12:00 



Location 

Between 

Looks like this line is blocked 

6th St D St C St MH45 MH46 MH 45 103 2 Debris by rock and we can't push 
through past this point 

8th St I St K St MH 10 MH 11 M H 11 7.7 4 Joint Offset 
We can't get the cam past 
t his joint 

K St 9th St 7th St MH 11 MH 12 MH 11 6 4 Joint Offset 

7th St I St K St MH 15 MH 13 M H 15 0 6 Leak 

2nd St G St I St MH 34 35 MH34 257 1 Service Right Busted {T) 

N. of 
J St 

2nd St 
K St MH 37 MH38 MH 37 81 1 Service Right Busted {T) 

N. of 
K St L St M H 38 MH 39 MH 38 267 1 

Joint Offset, 
Erik's Note: Tee 

2nd St Service Offset 

N. of 
K St 

2nd St 
L St M H 38 MH39 M H 38 325.9 1 Service Right Busted {T) 

N. of M St 
Service Left, Blocking the main line & we 

LSt MH 39 MH 40 M H 40 43.6 1 Pipe can't get the cam past t he lat/ 
2nd St S. Terminus Deflected and a bad gasket 

N. of 
2nd St MH40 MH41 MH40 77 1 

Joint Offset 

2nd St 
1st St Service Right 

2nd St M St 
Spinnaker 

Way 
MH41 MH42 MH 41 339 1 Service Left Rolled gasket 

2nd St M St 
Spinnaker 

Way 
MH42 MH43 MH 42 86.1 7 Service Left Rock up in this lat 

2nd St M St 
Spinnaker 

Way 
MH 42 MH43 MH 42 91.8 7 Service Right Rock up in this lat 

2nd St M St 
Spinnaker 

Way 
MH42 MH 43 M H 42 96.6 7 Service Left Rock up in this lat 

2nd St M St 
Spinnaker 

Way 
MH42 MH43 MH42 196.7 7 Service Right Rock up in this lat 
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Location 

Between 

2nd St M St 
Spinnaker 

MH42 MH43 
Way 

MH 42 207.8 7 Service Left Rock up in this lat 

2nd St M St 
Spinnaker 

Way 
MH42 MH43 MH 42 217.9 7 Service Left Rock up in this lat 

2nd St 
Spinnaker Spinnaker 

MH43 
WayN. Ways. 

MH44 MH43 95.9 7 Service Right Rock in this lat 

2nd St 
Spinnaker Spinnaker 

MH43 
WayN. Ways. 

MH44 MH 43 233 7 Service Right Rock in this lat 

2nd St 
Spinnaker Spinnaker 

MH43 
WayN. Ways. 

MH44 MH43 242.5 7 Service Right Rock in this lat 

2nd St 
Spinnaker Spinnaker 

MH43 
WayN. Ways. 

MH 44 MH 43 252.6 7 Service Left Rock in this lat 

2nd St 
Spinnaker Spinnaker 

MH43 
WayN. Ways. 

MH44 MH 43 262.3 7 Service Left Rock in this lat 

E. of 
K St 

9th St 
I St MH5 MH6 MH5 42.5 1 Service Left lntrud. Tap 

I St 9th St 7th St MH7 MH8 MH7 7.7 1 Service Right Under the lat. Leak. 
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Appendix B 

Engineer's Opinion of Probable Costs 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project 
RCE Pump Station 

Non-real time option : 
Item 

35 Hp Pumps, gudes, cables, and connections, etc. 
Installation and markups, 20% 
Electrical 
Overflow Alarm 

Contractor Mobilization, Bonds, General 
Requirements 

Subtotal 

Contingency 

Subtotal 

Engineering, Surveying, Admin 

Total 

Quantity 

2 
1 
1 
1 

10% 

20% 

25% 

Units Unit Cost Cost 

EA $ 28,000.00 $ 56,000 
LS $ 5,600.00 $ 5,600 
LS $ 6,000.00 $ 6,000 
LS $ 1,000.00 $ 1,000 

$ 7,000 

$ 75,600 

$ 15,120 

$ 90,720 

$ 22,680 

$ 113,400 

USE $ 113,000 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project: 
Telemetry 

Item Quantity Units Unit Cost Cost 

Real time option: 
Cellular Based RTU Unit, and Transmitter 4 EA $ 2,100.00 $ 8,400 
Installation 4 EA $ 1,000.00 $ 4,000 
Depth Sensor 4 EA $ 1,200.00 $ 4,800 
Annual Fee 5 EA $ 560.00 $ 2,800 

Mobilization 0% $ 

Subtotal $ 20,000 

Contingency 10% $ 2,000 I 
Subtotal $ · 22,000 

Engineering, Surveying, Admin 5% $ 1,100 

Total $ 23,100 

USE $ 23,000 I 
Non-real time option: 
Item Quantity · Units Unit Cost Cost 

Cellular Based RTU Unit, and Transmitter 4 EA $ 1,300.00 $ 5,200 
Installation 4 EA $ 1,000.00 $ 4,000 
Depth Sensor 4 EA $ 1,200.00 $ 4,800 
Annual Fee 5 EA $ 350.00 $ 1,750 

Contractor Mobilization, Bonds, General 
Requirements 0% $ 

Subtotal $ 15,750 

Contingency 10% $ 1,575 

Subtotal $ 17,325 

Engineering, Surveying, Admin 5% $ 866 

Total $ 18,191 

USE $ 18,000 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project: 
Line Manholes In the Riverwiew Estates Area 

Non-real time option: 
Item 

Line Manholes, Assumes 8 ft. average depth. $190 
per vertical foot. (As-builts not useful for depths) 

Contractor Mobilization, Bonds, General 
Requirements 

Subtotal 

Contingency 

Subtotal 

Engineering; SuNeying, Admin 

Total 

Quantity Units Unit Cost Cost 

25 MH $ 1,520.00 $ 38,000 

5% $ 2,000 

$ 40,000 

20% $ 8,000 

$ 48,000 

20% $ 9,600 

$ 57,600 

USE $ 58,000 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project: 
1/1 Spot Repairs - Correct deficiencies found during CCTV Testing. 

Item Quantity 

19 Spot repairs, service connections, or other defects 19 

Contractor Mobilization, Bonds, General Requirements 10% 

Subtotal 

Contingency _ 20% 

Subtotal 

Engineering, Surveying, Admin 25% 

Total 

Units 

EA 

Unit Cost Cost 

$ 800.00 $ 15,200 

$ 2,000 

$ 17,200 

$ 3,440 

$ 20,640 I 
$ 5,160 

$ 25,800 I 
USE $ 26,000 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project: 
E St. Sewer Line 

Item Quantity Units Unit Cost Cost 

8" Open-cut Sewerline, Paving Area 750 LF $ 80.00 $ 60,000 
Manholes 2 EA $ 3,200.00 $ 6,400 

Contractor Mobilization, Bonds, General 
Requirements 10% $ 7,000 

Subtotal $ 73,400 

Contingency 20% $ 14,680 

Subtotal $ 88,080 

Engineering, Surveying, Admin 25% $ 22,020 

Total $ 110,100 

USE $ 110,000 

Estimate of Number of Tanks 
Eliminated 25 $ 4,400 $ffank 

Credit fo~ Not Replacing Steel Tanks 0 EA $ 4,200.00 $ 

$ 110,000 

Project Cost per Tank $ 4,400 $fTank 

Average NPW of O&M per Tank $ 5,478 $ffank 

Return on Investment $ 12 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 
Replace Steel Tanks 
Assumes 16 tanks outside of areas to be converted to 
direct flow. 57 steel .tanks total. 
Item Quantity 

Replace Steel Tanks, (City crew cost) 16 

Contractor , Overhead and Profit, Mobilization, Bonds, 
General Requirements 15% 

Subtotal 

Contingency 

Subtotal 

Engineering, Surveying, Admin 

Total 

Total Number of Tanks Eliminated 

10% 

14.5% 

16 

Units 

EA 

Unit Cost Cost 

$ 2,900.00 $ 46,400 

$ 6,960 

$ 53,360 

$ · 5,336 

$ 58,696 

$ 8,511 

$ 67,207 

USE $ 67,200 I 
$ 4,200 $frank 

USE $ 4,200 

I 
$ 67,200 

I 
I 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Pro(ect Area: 
ReQlcae Exlstng 6-lnch PIQe Along Hlghwa~ Pacltic 
to A St. 

Item Quantity Units Unit Cost Cost 

1 O" Open Cut Sewer line, Natural Area 1,500 LF $ 46.00 $ 69,000 
1 O" Open Cut Sewer line,Paving Area, Streets and 
bike/Ped Path 75 LF $ 76.00 $ 5,700 
Manholes 2 EA $ 3,200.00 $ 6,400 
AC Bike/Ped Path Restoration 1 LS $ 3,000.00 $ 3,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 8,000 

Subtotal $ 92,100 

Contingency 20% $ 18,420 

Subtotal $ 110,520 

Engineering, Surveying, Admin 25% '$ 27,630 

Total $ 138,150 

USE $ 138,000 

Total Number of Tanks Eliminated 214 $ 645 $/Tank 

Credit for Not Replacing Steel Tanks 0 EA $ 4,200.00 $ 

$ 138,000 

Project Cost per Tank $ 645 $/Tank 

Ave rage NPW of O&M per Tank $ 5,478 $/Tank 



Columbia City Collection System.Facility Plan 

Engineer's Opinion of Probable Cost 

Profect Area 1A 

Convert tQ Qlci:~t El2:tt, Ii!bQma St. an!! Ta!]oma CL 

Item Quantity Units Unit Cost Cost 

% of Replacement of 6 Inch with 10" line along Highway 16% LS s 84,100.00 $ 13,387 

Tahoma St. 

Abandon and Bypass Septic Tanks 39 EA $ 1,100.00 $ 42,900 

Pipe Burst, 6" to 8" 1,550 LF s 20.00 $ 31,000 

Potholing Utility Crossings 2 EA $ 500.00 $ 1,000 

Start Bursting Pit-Natural Area EA $ 250.00 s 
Start Bursting Pit-Paving Area 3 EA $ 500.00 s 1,500 

Combination BursVReceiving Pits Natural Area EA $ 350.00 $ 

combination BursVReceMng Pits Paving Area EA $ 600.00 $ 
End Receiving Pit-Natura! Area EA $ 250.00 $ 
End Receiving Pit-Paving Area 1 EA $ 500.00 $ 500 

Manholes In Bursting Pits 4 EA $ 2,400.00 $ 9,600 

Cleanout In Bursting Pit EA $ 200.00 $ 
Service Line Connections (Includes restoration) 30 EA s 1,100.00 s 33,000 

Regrade/replace Service Lines (Assumes 5 lines @50 fl ea) 250 LF $ 60.00 s 15,000 

Tahoma Cl (New Line to Pacific) 
6" Sewer Line, Open Cut (Native backfill) 330 LF $ 36.00 $ 11,880 

6" Sewer Line Open Cut (Granualar backfill, paving 

I restoraton) 230 LF $ 64.00 $ 14,720 

Manholes 3 EA s 2,800.00 s 8,400 

Abandon and Bypass Septic Tanks 9 EA $ 1,100.00 $ 9,900 

Cleanout Assembly 2 EA $ 200.00 $ 400 

Service Line Connections -open cut, new pipe (Includes 
restoration} B EA $ 200.00 s 1,600 

Easement 1 LS $ 3,000.00 s 3,000 

Regrade/replace Service Lines (Assumes 3 llnes @100 fl 
ea} 300 LF $ 60.00 $ 18,000 

I Contractor Mobilization, Bonds, General Requirements 10% $ 22,000 

Subtotal s 237,787 

Contingency 20% s 47,557 

Subtotal $ 285,345 

Engineering, Surveying, Admin 25% $ 71,336 

I Total $ 356,681 

USE $ 357,000 

Total Number of Tanks Eliminated 39 s 9,154 srrank 

Credit for Not Replacing Steel Tanks 0 EA s 4,200.00 $ 

s 357,000 

Project Cost per Tank $ 9,154 $/Tank 

Average NPW of O&M per Tank $ 5,478 srrank 

Return on Investment $ 25 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 1 B 
Convert to Direct Flow. Tahoma St. only~Burst to 8" 

Item Quantity Units Unit Cost Cost 
% of Replacement of 6 Inch with 1 O" line along Highway 13% LS $ 84,100.00 $ 10,641 

Tahoma St. 
Abandon and Bypass Septic Tanks 31 EA $ 1,100.00 $ 34,100 

Pipe Burst, 6" to 8" 1,550 LF $ 20.00 $ 31,000 
Potholing Utility Crossings 2 EA $ 500.00 $ 1,000 
Start Bursting Pit-Natural Area EA $ 250.00 $ 
Start Bursting Pit-Paving Area 3 EA $ 500.00 $ 1,500 
Combination Burst/Receiving Pits Natural Area EA $ 350.00 $ 
Combination Burst/Receiving Pits Paving Area EA $ 800.00 $ 

End Receiving Pit-Natural Area EA $ 250.00 $ 
End Receiving Pit-Paving Area 1 EA $ 500.00 $ 500 
Manholes in Bursting Pits 4 EA $ 2,400.00 $ 9,600 
Cleanout in Bursting Pit EA $ 200.00 $ 
Service Line Connections (Includes restoration) 21 EA $ 1,100.00 $ 23,100 

Regrade/replace Service Lines (Assumes 3 lines @50 ft. ea) 150 LF $ 60.00 $ 9,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 12,000 

Subtotal $ 132,441 

Contingency 20% $ 26,488 

Subtotal $ 158,929 

Engineering, Surveying, Admin 25% $ 39,732 

Total $ 198,662 

USE $ 199,000 

Total Number ofTanks Eliminated 31 $ 6,419 $/Tank 

Credit for Not Replacing Steel Tanks 0 EA $ 4,200.00 $ 
$ 199,000 

Project Cost per Tank $ 6,419 $/Tank 

Average NPW of O&M per Tank $ 5,478 $/Tank 

Return on Investment $ 17 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 1C 
Convert to Direct Flow, Tahoma St. and Tahoma Ct. 

Item Quantity Units Unit Cost Cost 

% of Replacement of 6 Inch with 10" line along Highway 13% LS $84,100.00 $ 10,641 

Tahoma St. 

Abandon and Bypass Septic Tanks 31 EA $ 1,100.00 $ 34,100 

Manholes 6 EA $ 3,200.00 $ 19,200 

Regrade/replace Service Lines (Assumes 4 lines @ 75 ft . ea) 300 LF $ 60.00 $ 18,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 8,000 

Subtotal $ 89,941 

Contingency 20% $ 17,988 

Subtotal $ 107,929 

Engineering, Surveying, Admin 25% $ 26,982 

Total $ 134,912 

USE $ 135,000 

Total Number of Tanks Eliminated 31 $ 4,355 $!Tank 

Credit for Not Replacing Steel Tanks 0 EA $ 4,200.00 $ 

$ 135,000 

Project Cost per Tank $ 4,355 $!Tank 

Average NPW of O&M per Tank $ 5,478 $!Tank 

Return on Investment $ 12 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Prolect Area 1 D 
Convert to Direct Flow. Tahoma Ct. 

Item Quantity Units Unit Cost Cost 
% of Replacement of 6 Inch with 1 O" line along Highway 3% LS $ 84,100.00 $ 2,746 

Tahoma St. 

Abandon and Bypass Septic Tanks 8 EA $ 1,100.00 $ 8,800 

Regrade/replace Service Lines (Assumes 3 lines @50 ft. ea) 150 LF $ 60.00 $ 9,000 

Tahoma Ct. (New Line to Pacific) 
6" Sewer Line, Open Cut (Native backfill) 330 LF $ 36.00 $ 11,880 
6" Sewer Line Open Cut (Granualar backfill , paving 
restoraton) 230 LF $ 64.00 $ 14,720 
Manholes 3 EA $ 2,800.00 $ 8,400 
Cleanout Assembly 1 EA $ 200.00 $ 200 
Service Line Connections -open cut, new pipe (Includes 
restoration) 8 EA $ 200.00 $ 1,600 
Easement 1 LS $ 3,000.00 $ 3,000 

Regrade/replace Service Lines (Assumes 3 lines @100 ft. 
ea) 300 LF $ 60.00 $ 18,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 8,000 

Subtotal $ 86,346 

Contingency 20% $ 17,269 

Subtotal $103,615 

Engineering, Surveying, Admin 25% $ 25,904 

Total $129,519 

USE $130,000 

Total Number ofTanks Eliminated 8 $ 16,250 $/Tank 

Credit for Not Replacing Steel Tanks 0 EA $ 4,200.00 $ 

$130,000 

Project Cost per Tank $ 16,250 $/Tank 

Average NPW of O&M per Tank $ 5,478 $/Tank 

Return on Investment $ 44 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 2 
Convert to Direct Flow, Matte St. and north End of 5th and Park St. 

Item. Quantity Units Unit Cost Cost n 
% of Replacement of 6 Inch with 1 O" line along Highway 23% LS $ 84,100.00 $ 19,566 

Abandon and Bypass Septic Tanks 57 EA $ 1,100.00 $ 62,700 

Contractor Mobilization, Bonds, General Requirements 10% $ 6,000 

Subtotal $ 68,700 

Contingency 20% $ 13,740 

Subtotal $ 82,440 

Engineering, Surveying, Admin 25% $ 20,610 

Total $ 103,050 

USE $ 100,000' 

Total Number of Tanks Eliminated 57 $ 1,754 $/Tank 

Credit for Not Replacing Steel Tanks 0 EA $ 4,200.00 $ 

$ 100,000 

Proj ect Cost per Tank $ 1,754 $/Tank 

Average NPW of O&M per Tank $ 5,478 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Protect Area 3 

Convert to Direct Flow, Park & 6th, Llncoln to Pacific 

Item Quantity Units Unit Cost Cost 

% of Replacement of 6 Inch with 10" line along Highway 19% LS $84,100.00 $ 16,133 
Abandon and Bypass Septic Tanks 47 EA $ 1,100.00 $ 51,700 

Park St. 
Pipe Burst, 4" to 6", 780 LF $ 15.00 $ 11,700 
Pothole Utility Crossings 2 EA $ 500.00 $ 1,000 
Combination Bursting Pits 2 EA $ 800.00 $ 1,600 
Manholes in Bursting Pits 2 EA $ 2,000.00 $ 4,000 

Service Line Connections (Includes paving restoration) 7 EA $ 1,100.00 $ 7,700 

Line down to 5th St. 
Pipe Burst, 4" to 6" 170 LF $ 15.00 $ 2,550 
Bursting Pit (natural area) 1 EA $ 250.00 
Service Line Connections (In lawn) 1 EA $ 1,000.00 $ 1,000 
Open Cut 6" Sewer Across Penn St. 45 LF $ 64.00 $ 2,880 

Lat D-1, Park to 6th St. and along 6th St. 
Pipe Burst, 4" to 6", (Includes pits and restoraLion) 862 LF $ 15.00 $ 12,930 
Combination Receiving and Bursting Pit 3 EA $ 800.00 $ 2,400 
Pothole Utility Crossings 2 EA $ 500.00 $ 1,000 
Manholes in Bursting Pit 3 EA $ 2,000.00 $ 6,000 
Cleanout Assembly in Bursting Pit 1 EA $ 200.00 $ 200 

Service Line Connections (Includes paving restoration) 8 EA $ 1,100.00 $ 8,800 
Regrade/replace Service Lines (Assumes 5 lines @100 ft. ea) 500 LF $ 60.00 $ 30,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 16,000 

Subtotal $ 177,593 

Contingency 20% $ 35,519 

Subtotal $ 213,112 

Engineering, Surveying, Admin 25% $ 53,278 

Total $ 266,390 

USE $ 266,000 

Total Number of Tanks Eliminated 47 $ 5,660 $/Tank 

Credit for Not Replacing Steel Tanks 21 EA $ 4,200.00 $ 88,200 

$ 177,800 

Project Cost per Tank $ 3,783 $/Tank 

Average NPW of O&M per Tank $ 5,478 $/Tank 

Return on Investment $ 10 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 4 
Convert to Direct Flow, West Side Pacific St, 5th to Highway, East side 

Item Quantity Units Unit Cost 

% of Replacement of 6 Inch with 10" line along Highway 3% LS $84,100.00 

Abandon and Bypass Septic Tanks 8 EA $ 1,100.00 

Regrade/replace Service Lines (Assumes 2 lines @100 ft. ea) 200 LF $ 60.00 

Contractor Mobilization, Bonds, General Requirements 10% 

Subtotal 

Contingency 20% 

Subtotal 

Engineering, Surveying, Admin 25% 

Total 

USE 

Total Number of Tanks Eliminated 8 

Credit for Not Replacing Steel Tanks 0 'EA $ 4,200.00 

Project Cost per Tank 

Average NPW of O&M per Tank 

Return on Investment 

Cost 

$ 2,746 

$ 8,800 

$ 12,000 

$ 2,000 

$ 25,546 

$ 5,109 

$ 30,655 

$ 7,664 

$ 38,319 

$ 38,000 

$ 4,750 $/Tank 

$ 

$ 38,000 

$ 4,750 $/Tank 

$ 5,478 $/Tank 

$ 13 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 5 
Convert to Direct Flow, Metlako, Manufactured Home Park 
Need to verify Depth and slope of pipes., Assumes mainline is 6" diameter. 
Item Quantity Units Unit Cost Cost 

% of Replacement of 6 Inch with 10" line along Highway 

Manholes 
Abandon and Bypass Septic Tanks (42.connections, 2 per tanf 
Install cleanouts at Y's on service lines 

Regrade/replace Service Lines (Assumes 4 lines @40 ft. ea) 

Contractor Mobilization, Bonds, General Requirements 

Subtotal 

Contingency 

Subtotal 

Engineering, Surveying, Admin 

Total 

Total Number of Tanks Eliminated 

Credit for Not Replacing Steel Tanks 

2% LS $84,100.00 

4 EA $ 2,800.00 
21 EA $ 1,100.00 
42 EA $ 250.00 

160 LF $ 60.00 

10% 

20% 

25% 

USE 

21 

0 EA $ 4,200.00 

Project Cost per Tank 

Average NPW of O&M per Tank 

Return on Investment 

$ 1,373 

$11 ,200 
$23,100 
$10,500 

$ 9,600 

$ 6,000 

$61,773 

$12,355 

$74,128 

$18,532 

$92,660 

$92,700 

$ 4,414 

$ 

$92,700 

$ 4,414 

$ 5,478 

$ 12 

$fTank 

$fTank 

$fTank 

years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 6 
Convert to Direct Flow, 5th St., A St. to Pacific St. 

Item 

% of Replacement of 6 Inch with 10" line along Highway 

Abandon and Bypass Septic Tanks 

Regrade/replace Service Lines (Assumes 5 lines @100 ft . ea) 

Contractor Mobilization, Bonds, General Requirements 

Subtotal 

Contingency 

Subtotal 

Engineering, Surveying, Admin 

Total 

Total Number of Tanks Eliminated 

Credit for Not Replacing Steel Tanks 

Quantity Units Unit Cost Cost 

15% LS $ 84,100.00 $ 12,358 

36 EA $ 1,100.00 $ 39,600 

500 LF $ 60.00 $ 30,000 

10% $ 8,000 

$ 89,958 

20% $ 17,992 

$ 107,949 

25% $ 26,987 

$134,936 

USE $135,000 

36 $ 3,750 $/Tank 

0 EA $ 4,200.00 $ 

$135,000 

Project Cost per Tank $ 3,750 $/Tank 

Average NPW of O&M per Tank $ 5,478 $/Tank 

Return on Investment $ 10 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
ProJect Area 7 
Convert to Direct Flow, Weown Ct 

Item Quantity Units UniJ Cost Cost 

% of Replacement of 6 Inch with 10" line along Highway 2% LS $ 84,100.00 $ 2,060 

Pipe Burst, 4" to 6", 247 LF $ 15.00 $ 3,705 
Bursting Pits 2 EA $ 500.00 $ 1,000 
Service Line Connections, (Includes paving restoration) 6 EA $ 1,100.00 $ 6,600 
Abandon and Bypass Septic Tanks 6 EA $ 1,100.00 $ 6,600 

Regrade/replace Service Lines (Assumes 2 lines @50 ft. ea) 100 LF $ 60.00 $ 6,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 3,000 

Subtotal $ 28,965 

Contingency 20% $ Q,793 

Subtotal $ 34,758 

Engineering, Surveying, Admin 25% $ 8,689 

Total $ 43,447 

USE $ 43,000 

Total Number of Tanks Eliminated 6 $ 7,167 $/Tank 

Credit for Not Replacing Steel Tanks 0 EA $ 4,200.00 $ 

$ 43,000 

Project Cost per Tank $ 7,167 $/Tank 

Average NPW of O&M per Tank $ 5,478 $/Tank 

Return on Investment $ 19 .years 



Columbia City Collection System Faclllty Plan 
Engineer's Opinion of Probable Cost 
Project Area 8 
Convert to Direct Flow,6th and 7th St., Calvin to A St. 
Item Quantity Units Unit Cost Cost 
% of Replacement of 6 Inch with 10'' line along Highway 13% LS $ 84,100.00 $ 10,641 
Abandon and Bypass Septic Tanks (One shared by 2 homes) 31 EA $ 1,100.00 $ 34,100 
Pothole Utility Crossings 2 EA $ 500.00 $ 1,000 

A St. to Penn St.: 
Open Cut 6" Sewer, through Lawns 840 LF $ 46.00 $ 38,640 
Bursting Pits 2 EA $ 500.00 $ 1,000 
Open Cut 8" sewer in A St. 60 LF $ 69.00 $ 4,140 
Open Cut 6" sewer in Penn St. 60 LF $ 64.00 $ 3,840 
Connections 5 EA $ 1,100.00 $ 5,500 
MHs in Bursting Pits 2 EA $ 2,000.00 $ 4,000 

Penn St. to Calvin I Open Cut 6" Sewer, through Lawns 385 LF $ 46.00 $ 17,710 
Manholes 2 EA $ 2,800.00 $ 5,600 
Service Line Connections, 3 EA $ 300.00 $ 900 

Calvin 
Pipe Burst, 4" to 6", (Includes pits and restoration) 394 LF $ 15.00 $ 5,910 
Bursting Pits 2 EA $ 500.00 $ 1,000 
Service Line Connections, Includes paving restoration) 5 EA $ 1,100.00 $ 5,500 
Cleanout Assembly in Burstng Pit 1 EA $ 200.00 $ 200 

Penn St. 
Pipe Burst, 4" to 6", (Includes pits and restoration) 293 LF $ 15.00 $ 4,395 
Bursting Pits 1 EA $ 500.00 $ 500 

Lat A-11 and A-11-1, Open cut 6'' replacement 270 LF $ 46.00 $ 12,420 
Manholes, Open Cut 2 LF $ 2,800.00 $ 5,600 
Lat A-10, Lawns.Street, and landscaping 345 LF $ 64.00 $ 22,080 
Manholes, Open Cut 2 EA $ 2,000.00 $ 4,000 

Regrade/Replace Service Lines (Assumes 5 lines @100 ft. ea) 500 LF $ 60.00 $ 30,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 22,000 

Subtotal $ '240,676 

Contingency 20% $ 48,135 

Subtotal $ 288,811 

Engineering, Surveying, Admin 25% $ 72,203 

Total $ 361 ,014 
USE $ 361,000 

Total Number ofTanks Eliminated 31 $ 11,645 $/Tank 
Credit for Nol Replacing Steel Tanks 9 EA $ 4,200.00 $ 37,800 

$ 323,200 

Project Cost per Tank $ 10,426 $/Tank 

Average NPW of O&M per Tank $ 5,478 $/Tank 

Return on Investment $ 28 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 9 
Convert to Direct Flow, A St. Highway to 6th 
St. 

Item Quantity Units Unit Cost Cost 

Abandon and Bypass Septic Tanks 13 EA $ 1,100.00 $ 14,300 

Regrade/replace Service Lines (Assumes 5 lines 
@100 ft. ea) 500 LF $ 60.00 $ 30,000 

Contractor Mobilization, Bonds, General 
Requirements 10% $ 4,000 

Subtotal $ 48,300 

Contingency 20% $ 9,660 

Subtotal $ 57,960 

Engineering, Surveying, Admin 25% $ 14,490 

Total $ 72,450 

USE $ 72,000 

Total Number of Tanks Eliminated 13 $ 5,538 $Frank 

Credit for Not Replacing Steel Tanks 4 EA $ 4,200.00 $ 16,800 

$ 55,200 

Project Cost per Tank $ 4,246 $Frank 

Average NPW of O&M per Tank $ 5,478 $Frank 

Return on Investment $ 12 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 10 
Convert to Direct Flow, B St. and Bell Ct. 

Item Quantity Units Unit Cost Cost 

Abandon and Bypass Septic Tanks 15 EA $ 1,100.00 $ 16,500 

B St. 

' 
Open Cut 8" sewer in B St. 360 LF $ 69.00 $ 24,840 

Open Cut 6" sewer in Penn St. 181 LF $ 64.00 $ 11,584 

Service Line Connections, 7 EA $ 300.00 $ 2,100 

MHs 2 EA $ 2,800.00 $ 5,600 

Cleanout Assembly 1 EA $ 200.00 $ 200 II 
Belle Ct. 

Open Cut 8" sewer in B St. 165 LF $ 69.00 $ 11,385 

Manholes 0 EA $ 2,800.00 $ 
Service Line Connections 2 EA . $ 300.00 $ 600 

Cleanout Assembly 1 EA $ 200.00 $ 200 

Regrade/replace Service Lines (Assumes 3 lines @100 ft. ea) 300 LF $ 60.00 $ 18,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 9,000 

Subtotal $ 100,009 

Contingency 20% $ 20,002 

Subtotal $ 120,011 

Engineering, Surveying, Admin 25% $ 30,003 

Total $ 150,014 

USE $ 150,000 

Total Number of Tanks Eliminated 21 $ 7,143 $/Tank 

Credit for Not Replacing Steel Tanks 0 EA $ 4,200.00 $ 

$ 150,000 

Project Cost per Tank $ 7,143 $/Tank 

Average NPW of O&M per Tank $ 5,478 $/Tank 

Return on Investment $ 19 years 

l 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 11 
Convert to Direct Flow,West A &B St. 

Item Quantity Units Unit Cost Cost 
Abandon and Bypass Septic Tanks (3 tanks are shared by 2) 17 EA $ 1,100.00 $ 18,700 

Pipe Burst, 4" to 6" 1,369 LF $ 15.00 $ 20,533 

Start Bursting Pit-Natural Area 0 EA $ 250.00 $ 
Start Bursting Pit-Paving Area 0 EA $ 500.00 $ 
Combination Burst/Receiving Pits Natural Area 0 EA $ 350.00 $ 
Combination Burst/Receiving Pits Paving Area 4 EA $ 800.00 $ 3,200 

End Receiving Pit-Natural Area 1 EA $ 250.00 $ 250 
End Receiving Pit-Paving Area 2 EA $ 500.00 $ 1,000 
Manholes in Bursting Pits 5 EA $2,000.00 $ 10,000 

Cleanout in Bursting Pit 3 EA $ 200.00 $ 600 
Service Line Connections (Includes restoration) 10 EA $1,100.00 $ 11,000 

ide/replace Service Lines (Assumes 2 lines @50 ft. ea) 100 LF $ 60.00 $ 6,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 7,000 

Subtotal $ 78,283 

Contingency 20% $ 15,657 

Subtotal $ 93,939 

Engineering, Surveying, Admin 25% $ 23,485 

Total $ 11 7,424 

USE $ 117,000 

Total Number of Tanks Eliminated 17 $ 6,882 $frank 

Credit for Not Replacing Steel Tanks 2 EA $4,200.00 $ 8,400 

$ 108,600 

Project Cost per Tank $ 6,388 $(Tank 

Average NPW o f O&M per Tank $ 5,478 

Return on Investment $ 17 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 12 
Convert to Direct Flow, C St. 

Item 

Abandon and Bypass Septic Tanks 

Pipe Burst, 4" to 6" 
Start Bursting Pit-Paving Area 
Combination BursUReceiving Pits Natural Area 
Combination BursUReceiving Pits Paving Area 
End Receiving Pit-Natural Area 
Manholes in Bursting Pits 
Cleanout in Bursting Pit , 
Service Line Connections (Includes restoration) 

Regrade/replace Service Lines (Assumes 2 lines @50 ft. ea) 

Quantity 

4 

298 
1 

1 
1 

3 

100 

Units Unit Cost Cost 

EA $ 1,100.00 $ 4,400 

LF $ 15.00 $ 4,470 
EA $ 250,00 $ 250 
EA $ 350.00 $ 
EA $ 800.00 $ 
EA $ 250.00 $ 250 
EA $ 2,000.00 $ 2,000 
EA $ 200.00 $ 
EA $ 1,100.00 $ 3,300 

LF $ 60.00 $ 6,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 2,000 

Subtotal 

Contingency 

Subtotal 

Engineering, Surveying, Admin 

Total 

Total Number of Tanks Eliminated 

Credit for Not Replacing Steel Tanks 

$ 22,670 

20% $ 4,534 

$ 27,204 

25% $ 6,801 

$ 34,005 

USE $ 34,000 

4 $ 8,500 $/Tank 

O EA $ 4,200.00 $ 

$ 34,000 

Project Cost per Tank $ 8,500 $/Tank 

Average NPW of O&M per Tank $ 5,478 $/Tank 

Return on Investment $ 23 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 13 
Convert to Direct Flow, B to E St. Steel Tank Area 

Item Quantity Units Unit Cost Cost 

Abandon and Bypass Septic Tanks 19 EA $ 1,100.00 $ 20,900 

Pipe Burst, 4" to 6" 1,061 LF $ 15.00 $ 15,915 
Pipe Burst, 4" to 8" (D to C St.) 484 LF $ 20.00 $ 9,680 
Start Bursting Pit-Natural Area 1 EA $ 250.00 $ 250 
Combination Burst/Receiving Pits Natural Area 4 EA $ 350.00 $ 1,400 
Combination Burst/Receiving Pits Paving Area 2 EA $ 800.00 $ 1,600 
End Receiving Pit-Natural Area 1 EA $ 250.00 $ 250 
Manholes in Bursting Pits 6 EA $ 2,000.00 $ 12,000 
Cleanout in Bursting Pit 1 EA $ 200.00 $ 200 
Service Line Connections (Includes restoration) 11 EA $ 1,100.00 $ 12,100 

Regrade/replace Service Lines (Assumes 2 lines @50 ft. ea) 100 LF $ 60.00 $ 6,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 8,000 

Subtotal $ 88,295 

Contingency 20% $ 17,659 

Subtotal $105,954 

Engineering, Surveying, Admin 25% $ 26,489 

Total $ 132,443 

USE $132,000 

Total Number of Tanks Eliminated 19 $ 6,947 

Credit for Not Replacing Steel Tanks 11 EA $ 4,200.00 $ 46,200 

$ 85,800 

Project Cost per Tank $ 4,516 

Average NPW of O&M per Tank $ 5,478 

Return on Investment $ 12 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 14 
Convert to Direct Flow.7th st Area 

Item Quantity Units Unit Cost Cost 

Abandon and Bypass Septic Tanks 23 EA $ 1,100.00 $ 25,300 

Pipe Burst, 4" to 6" 1,750 LF $ 15.00 $ 26,254 

Start Bursting Pit-Natural Area 0 EA $ 250.00 $ 

Start Bursting Pit-Paving Area 0 EA $ 500.00 $ 

Combination Burst/Receiving Pits Natural Area 0 EA $ 350.00 $ 
Combination Burst/Receiving Pits Paving Area 3 EA $ 800.00 $ 2,400 

End Receiving Pit-Natural Area 1 EA $ 250.00 $ 250 

End Receiving Pit-Paving Area 1 EA $ 500.00 $ 500 

Manholes in Bursting Pits 4 EA $ 2,000.00 $ 8,000 

Cleanout in Bursting Pit 2 EA $ 200.00 $ 400 

Service Line Connections (Includes restoration) 23 EA $ 1,100.00 $ 25,300 

Regrade/replace Service Lines (Assumes 2 Jines @50 ft. ea) 100 LF $ 60.00 $ 6,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 9,000 

Subtotal $103,404 

Contingency 20% $ 20,681 

Subtotal $124,085 

Engineering, Surveying, Admin 25% $ 3.1,021 

Total $155,107 

USE $155,000 

Total Number of Tanks Eliminated 23 $ 6,739 $/Tank 

Credit for Not Replacing Steel Tanks 1 EA $ 4,200.00 $ 4,200 

I I $150,800 

Project Cost per Tank $ 6,557 $/Tank 

Average NPW of O&M per Tank $ 5,478 

Return on Investment $ 18 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 15 
Convert to Direct Flow 1 5th & 6th D-G St. 

Item Quantity Units Unit Cost Cost 
Abandon and Bypass Septic Tanks (4 homes share one tank) 12 EA $ 1,100.00 $13,200 

Pipe Burst, 4" to 6" 1,223 LF $ 15.00 $ 18,352 

Start Bursting Pit-Natural Area 0 EA $ 250.00 $ 
Start Bursting Pit-Paving Area 1 EA $ 500.00 $ 500 
Combination Burst/Receiving Pits Natural Area 1 EA $ 350.00 $ 350 
Combination Burst/Receiving Pits Paving Area 2 EA $ 800.00 $ 1,600 
End Receiving Pit-Natural Area 0 EA $ 250.00 $ 
End Receiving Pit-Paving Area 1 EA $ 500.00 $ 500 
Manholes fn Bursting Pits 2 EA $ 2,000.00 $ 4,000 
Cleanout in Bursting Pit 2 EA $ 200.00 $ 400 
Service Line Connections (Includes restoration) 9 EA $ 1,100.00 $ 9,900 

Regrade/replace Service Lines (Assumes 3 lines @50 ft. ea) 150 LF $ 60.00 $ 9,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 6,000 

Subtotal $63,802 

Contingency 20% $ 12,760 

Subtotal $76,562 

Engineering, Surveying, Admin 25% $ 19,140 

Total $ 95,702 

USE $ 96,000 

Total Number of Tanks Eliminated 12 $ 8,000 $fTank 

Credit for Not Replacing Steel Tanks 2 EA $ 4,200.00 $ 8,400 

$ 87,600 

Project Cost per Tank $ 7,300 $fTank 

Average NPW of O&M per Tank $ 5,478 

Return on Investment $ 20 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 16 
Convert to Direct Flow, 5th & 6th G-K St. 

Item Quantity Units Unit Cost Cost 
Abandon and Bypass Septic Tanks 42 EA $ 1,100.00 $ 46,200 

Pipe Burst, 4" to 6" 4,658 LF $ 15.00 $ 69,864 

Start Bursting Pit-Natural Area 1 EA $ 250.00 $ 250 

Start Bursting Pit-Paving Area EA $ 500.00 $ 
Combination Burst/Receiving Pits Natural Area 7 EA $ 350.00 $ 2,450 
Combination Burst/Receiving Pits Paving Area 6 EA $ 800.00 $ 4,800 

End Receiving Pit-Natural Area 2 EA $ 250.00 $ 500 

End Receiving Pit-Paving Area 1 EA $ 500.00 $ 500 

Manholes in Bursting Pits 12 EA $ 2,000.00 $ 24,000 

Cleanout in Bursting Pit 3 EA $ 200.00 $ 600 

Service Line Connections (Includes restoration) 37 EA $ 1,100.00 $ 40.700 

Regrade/replace Service Lines (Assumes 5 lines @50 ft. ea) 250 LF $ 60.00 $ 15,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 20,000 

Subtotal $ 224,864 

Contingency 20% $ 44,973 

Subtotal $ 269,836 

Engineering, Surveying, Admin 25% $ 67,459 

Total $ 337,296 

USE $ 337,000 

Total Number of Tanks Eliminated 42 $ 8,024 $/Tank 

Credit for Not Replacing Steel Tanks 4 EA $ 4,200.00 $ 16,800 

$ 320,200 

Project Cost per Tank $ 7,624 $/Tank 

Average NPW of O&M per Tank $ . 5,478 $/Tank 

Return on Investment $ 21 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 17 
Convert to Direct Flow, 3rd & 4th 1-L St. 

Item Quantity Units Unit Cost Cost 
Abandon and Bypass Septic Tanks 34 EA $ 1,100.00 $ 37,400 

Pipe Burst, 4" to 6" 2,856 LF $ 15.00 $ 42,838 

Start Bursting Pit-Natural Area EA $ 250.00 $ 
Start Bursting Pit-Paving Area 1 EA $ 500.00 $ 500 
Combination Burst/Receiving Pits Natural Area 2 EA $ 350.00 $ 700 
Combination Burst/Receiving Pits Paving Area 4 EA $ 800.00 $ 3,200 

1· 
End Receiving Pit-Natural Area 3 EA $ 250.00 $ 750 
End Receiving Pit-Paving Area 2 EA $ 500.00 $ 1,000 

I 
Manholes in Bursting Pits 7 EA $ 2,000.00 $ 14,000 
Cleanout in Bursting Pit 5 EA $ 200.00 $ 1,000 
Service Line Connections (Includes restoration) 34 EA $ 1,100.00 $ 37,400 
Grinder Pump Replacment, lnlcudes New Pumping Chamber. 5 EA $ 5,400.00 $ 27,000 I 

I 
3de/replace Service Lines (Assumes 5 lines @50 ft. ea) 250 LF $ 60.00 $ 

I 

15,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 18,000 

Subtotal $ 198,788 

Contingency 20% $ 39,758 

Subtotal $238,546 

Engineering, Surveying, Admin 25% $ 59,636 

Total $298,182 

USE $298,000 

Total Number of Tanks Eliminated 34 $ 8,765 $/Tank 

Credit for Not Replacing Steel Tanks EA $ 4,200.00 $ 4,200 

$293,800 

Project Cost per Tank $ 8,641 $/Tank 

Average NPW of O&M per Tank $ 5,478 $/Tank 

Return on Investment $ 23 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 18 
Convert to Direct Flow, 1st St., K-L St. 

Item Quantity Units Unit Cost Cost 
Abandon and Bypass Septic Tanks 9 EA $ 1,100.00 $ 9,900 

Grinder Pump Replacment, lnlcudes New Pumping 
Chamber. 9 EA $ 5,400.00 $ 48,600 

Contractor Mobilization, Bonds, General Requirements 10% $ 6,000 

Subtotal $ 64,500 

Contingency 20% $ 12,900 

Subtotal $ 77,400 

Engineering, Surveying, Admin 25% $ 19,350 

Total $ 96,750 

USE $ 97,000 

Total Number of Tanks Eliminated 9 $ 10,778 $/Tank 

Credit for Not Replacing Steel Tanks 1 EA $ 4,200.00 $ 4,200 

$ 92,800 

Project Cost per Tank $ 10,311 $/Tank 

Average NPW of O&M per Tank $ 5,478 $/Tank 

Return on Investment $ 28 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Prolect Area 19 
Convert to Direct Flow, 3rd & 4th 1-L St. 

Item Quantity Units Unit Cost Cost 
Abandon and Bypass Septic Tanks (1 shared) 28 EA $ 1,100.00 $ 30,800 

Pipe Burst, 4" to 6" 1,.531 LF $ 15.00 $ 22,965 

Start Bursting Pit-Natural Area EA $ 250.00 $ 
Start Bursting Pit-Paving Area 1 EA $ 500.00 $ 500 
Combination Burst/Receiving Pits Natural Area 1 EA $ 350.00 $ 350 
Combination Burst/Receiving Pits Paving Area 2 EA $ 800.00 $ 1,600 
End Receiving Pit-Natural Area 1 EA $ 250.00 $ 250 
End Receiving Pit-Paving Area 1 EA $ 500.00 $ 500 
Manholes in Bursting Pits 3 EA $ 2,000.00 $ 6,000 
Cleanout in Bursting Pit 2 EA $ 200.00 $ 400 
Service Line Connections (Includes restoration) 28 EA $ 1,100.00 $ 30,800 
Grinder Pump Replacment, lnicudes New Pumping Chai 7 EA $ 5,400.00 $ 37,800 

Regrade/replace Service Lines (Assumes 2 lines @50 ft. ea) 100 LF $ 60.00 $ 6,000 

Contractor Mobilization, Bonds, General Requirements 10% $ 14,000 

Subtotal $ 151,965 

Contingency 20% $ 30,393 

Subtotal $ 182,358 

Engineering, Surveying, Admin 25% $ 45,590 

Total $ 227,948 

USE $ 228,000 

Total Number of Tanks Eliminated 28 $ 8,143 $/Tank 

Credit for Not Replacing Steel Tanks 1 EA $ 4,200.00 $ 4,200 

$ 223,800 

Project Cost per Tank $ 7,993 $/Tank 

Average NPW of O&M per Tank $ 5,478 $/Tank 

Return on Investment $ 22 years 



Columbia City Collection System Facility Plan 

Engineer's Opinion of Probable Cost 
Project Area 20 
Convert to Direct Flow, 5th & 6th G-K St. 

Item Quantity Units Unit Cost Cost 
Abandon and Bypass Septic Tanks (two are shared) 10 EA $1,100.00 $ 11,000 

Pipe Burst, 4" to 611 1,585 LF $ 15.00 $ 23,774 
Open cut 0 LF $3,200.00 
Start Bursting Pit-Natural Area EA $ .250.00 $ 
Start Bursting Pit-Paving Area 3 EA $ 500.00 $ 1,500 
Combination Burst/Receiving Pits Natural Area EA $ 350.00 $ 
Combination Burst/Receiving Pits Paving Area 2 EA $ 800.00 $ 1,600 
End Receiving Pit-Natural Area EA $ 250.00 $ 
End Receiving Pit-Paving Area 2 EA $ 500.00 $ 1,000 
Manholes in Bursting Pits 2 EA $ 2,000.00 $ 4,000 
Cleanout in Bursting Pit 2 EA $ 200.00 $ 400 

I Service Line Connections (Includes restoration) 8 EA $1,100.00 $ 8,800 

Regrade/replace Service Lines (Assumes 1 line @50 ft. ea) 50 LF $ 60.00 $ 3,000 

I 
Contractor Mobilization, Bonds, General Requirements 10% $ 6,000 

Subtotal $ 61,074 

Contingency 20% $ 12,215 

Subtotal $ 73,288 I 
Engineering, Surveying, Admin 25% $ 18,322 

Total $ 91,610 I 
USE $ 92,000 

Total Number of Tanks Eliminated 10 $ 9,200 $ffank 

Credit for Not Replacing Steel Tanks 0 EA $4,200.00 $ 

$ 92,000 

Project Cost per Tank $ 9,200 $ffank 

Average NPW of O&M per Tank $ 6,478 $ffank 

Return on Investment $ 25 years 
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SEWER CC>NNECTIC>N AGREEMENT 

WHEREAS, Columbia City has constructed a sewer line that 
connects the Columbia City sewers to the St. Helens City sewers so that the 
sewage of Columbia City will be treated by the Primary and Secondary 
Treatment facilities owned by the City of St. Helens; and 

WHEREAS, it is the desire of both cities to provide for a fair and 
equitable distribution of the cost of providing said sewers, together with the 
cost of maintaining the sewer lines and the treatment facilities; and 

WHEREAS, the original agreement of 1979 is outdated, and needs 
to be revised to reflect changes; and 

WHEREAS, the two cities desire to continue their relationship c1nd 
modify the old agreement; 

NOW THEREFORE, it is hereby mutually agreed and covenanted 
as follows: 

1 . The City of St. Helens continues permission for the City 
of Columbia City to connect a pressure sewer main line to the City of St. 
Helens main line near the Columbia County Dog Pound. 

2. In consideration of such connection, Columbia City does 
hereby promise and agree to pay to St. Helens a Systems Development 
Charge; such charge to be set in accordance with ORS 223. 297, et seq . The 
Systems Development Charge shall be paid at such times as the hookups are 
actually made. 

3. Columbia City is allowed unlimited hookups within Columbia 
City and its existing Urban Growth Boundary (1991). All connections will 
comply with the St. Helens Pre-Treatment Ordinance and the St. Helens 
NPDES Permit requirements. 

4. As consideration for permission to connect to the St. 
Helens sewer line, Columbia City does her eby promise and agree to pay to St. 
Helens each month, as a user charge, a sum of money for each connection in 
Columbia City at cost of service. St . Helens will bill Columbia City once each 
month for the number of residences using the sewer sys tern. Columbia City 
will be responsible for individually billing each resident user within the 
Columbia City sewer system. 

5. The sewer line between the two ci ties is a pressure line 
with pump stations. It is unde rstood and agreed that the Columbia City shall 
maintain said pressure sewer main line up to the point of connection r eferred 
to in Section 1. All sewer lines located with the Columbia City Urban Growth 
Boundary owned by Columbia City shall be maintained b y Columbia City . 
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6. Columbia City shall notify the City of St. Helens in writing 
within ten days of each new sewer connection. 

7 . This agreement will continue in effect during the life of the 
existing pressure line to St. Helens. It is the parties' intention to r e negotiate 
this con tract if and when the pressure line is increased in size . 

DATED this 6th day of __ J_u_ne ___ _ , 1991. 

CITY OF ST. HELENS 

By,L~ 
Mayor 

By:~ef:~ 
'Gi-ty Recorder 

SEWER CONNECTION AGREEMENT - 2 

CITY OF COLUMBIA CITY 

By: ~(2.--ilui~ 
Mayo u (J 

·, , ';1 / 
i ,'/ { (. ' 11,f-
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ADDENDUM NO. 1 

Currently, the City of St. Helens and Columbia City have an agreement 
on sewer service, and both parties desire to make a temporary modification to that 
agreement in the following manner: 

Mayor 

Whereas, Columbia City is near completion of a major 
construction project for new sewer lines; and 

Whereas, over 300 residential hook ups will occur over a 
period of time, up to April 1; and 

Whereas, both parties desire this to be an orderly 
process; 

Now, therefore, both parties agree that: 

1. Columbia City will pay all new system development charges, at 
one time, not later than April 1, 1993. 

2. Columbia City will provide a list of new hook ups at the end of 
each month. City will add such customers, and compute sewer 
costs to start in the following month. 

DATED this J(J'fh day of __ .......,N ..... o.,..v ..... ero .... b .... e .... r ___ , 1992. 

City of Columbia City City of St. Helens 
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ADDENDUM NC> - 2 

WHEREAS, Columbia City and the City of St. Helens entered into a 
sewer connection agreement in June, 1991; and 

WHEREAS, the agreement for hookups was only for unlimited residential 
hookups, and not for commercial or industrial connections; and 

WHEREAS, the Columbia City sewer project is nearly completed land 
there are small commercial businesses that desire to connect; 

NOW, THEREFORE, both parties agree that: 

1. Small commercial connections are allowed to be made to the 
Columbia City sewer system. 

2. Each business upon connection will pay a monthly sewer charge 
that equates their usage to residential dwelling units (EDU) and 
be charged the wholesale residential rate. 

DATED this /5 ..tliday of---~------' 1993. 

Mayor{/ 
City of Columbia City 

Page 1 - Addendum No. 2 
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SEWER CONNECTION AGREEMENT 
Addendum No. 3 

WHEREAS, the City of Columbia City and the City of St. Helens have most recently 
entered into a Sewer Connection Agreement on June 6, 1991; and 

WHEREAS, Item 3 of the Sewer Connection Agreement allows Columbia City unlimited 
hook-ups within the City limits and Urban Growth Boundary as it existed in 1991; 
and 

WHEREAS, the City of Columbia City has added 6. 80 acres to its Urban Growth 
Boundary after the Sewer Connection Agreement was adopted and Columbia City 
would like to have the ability to provide service to the additional acreage; and 

WHEREAS, it is in the best public interest and safety of both .Columbia City and St. 
Helens to have sewer service to all lands within Urban Growth Boundaries; 

NOW, THEREFORE, it is hereby mutually agreed and covenanted that Item 3 is 
amended to read: 

3. Columbia City is allowed unlimited hookups within 
Columbia City, its existing Urban Growth Boundary (1991) 
and two additional properties that were added to the Urban 
Growth Boundary after 1991 (referred to as the Thorpe 
Estate and Takemoto properties off of K Street) and more 
precisely shown on the map marked Exhibit A and by this 
r eference included herein. 

DATED THIS 18th day of May, 1994 . 

CITY OF ST. HELENS CITY OF COLUMBIA CITY 

By: By: C&,,iyi t?. Zk, ,, q. 
Mayor f f 

By:~£~ ~Recorder 
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SEWER CONNECTION AGREEMENT 
Addendum No. 4 

WHEREAS, the City of Columbia City and the City of St. Helens have entered into a 
Sewer Connection Agreement on June 6, 1991; and 

WHEREAS, federal law requires that St. Helens and Columbia City have the legal 
authority to implement the requirements of the Clean Water Act; 

NOW, THEREFORE, it is hereby mutually agreed that the following is added to the Sewer 
Connection Agreement of 1991 : 

8. All connections within the jurisdicton of Columbia City 
will comply with the St. Helens' Pretreatment 
Ordinance and the City of St. Helens' NPDES permit 
requirements. Columbia City shall notify St. Helens of 
all new commercial and industrial connections, and 
otherwise comply with all terms and conditions of the 
Memorandum of Understanding. 

DATED: _ _ /'_~-=a_'L_dt_· A_;o ___ ~ 1997. . 

CITY OF ST. HELENS CITY OF COLUMBIA CITY 

By:JL/~ 
Mayor 

By: a3 1\$, .D tUI_A . 
City Recorder 

By: ~-"-~l,m cod 
City Re order 
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MEMORANDUM OF UNDERSTANDING 

1. The intent of this Memorandum of Understanding is to define the respective roles 
and responsibility between Columbia City and the City of St. Helens for 
management of Columbia City's industrial pretreatment program in coordination 
with the responsibilities of the City of St. Helens and its own NPDES permit. 

2. The City of St. Helens operates a publicly owned treatment works which includes 
primary and secondary treatment. The system discharges its treated effluent into 
the Columbia River. 

3. There are industrial dischargers into the St. Helens publ icly owned treatment 
works. The City is required to and has obtained an NPDES permit from the State 
of Oregon, Department of Environmental Quality. 

4. The permit requires the City to develop pretreatment regulations, which serve as 
the method of compliance with state and federal laws governing the discharge 
treated effluent into state waters. 

5. One of the requirements of the City of St. Helens NPDES permit is the 
development of agreements with other jurisdictions which discharge effluent into 
the City of St. Helens publicly owned treatment works. Columbia City is such a 
jurisdiction. 

6. Columbia City discharges its effluent through a pressurized line into the City of St. 
Helens POTW. 

7. Columbia City lies several miles to the north of the City of St. Helens, and has a 
population of approximately 1,400 (1995). The city is primarily residential, with 
several small parcels of commercially zoned land as well as the 95-acre industrial 
park. 

8. Columbia City represents that there is no industrial effluent discharged into its 
system and thereby into the St. Helens system, and all current sewer hookups are 
only domestic waste. 

9. Columbia City and the City of St. Helens have a sewer connection agreement 
which in part requires all of its connections to be in qompliance with the St. Helens 
NPDES permit (Section 8). The agreement is attached hereto and by this 
reference incorporated herein. 

10. The agreement also requires Columbia City to notify St. Helens in writing of each 
new connection. 

11. Columbia City agrees to notify the City of St. Helens of any existing or new 
connection, or change in land use designation, for any property, within its service 
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area which would result in a change from residential use to commercial or 
industrial use. 

12. Columbia City agrees to notify the City of St. Helens of any new connections made 
in the industrial park or any connection changing any domestic waste stream to an 
industrial waste stream. 

13. Should any change in the waste stream from domestic to industrial waste result, 
Columbia City and the City of St. Helens will modify this agreement to provide for 
accommodation between both cities to continue to allow the City of St. Helens in 
its administration of its federal pretreatment programs and regulations of industrial 
users to meet its permit. 

14. St. Helens shall have responsibility for notification of commercial users of the 
RCRA notification requirement as set out in 40 CFR 403.12(p). 

15. In the event that this modification becomes necessary, a modified MOU shall be 
developed and authorized prior to the issuance of a sewer connection permit for 
any commercial or industrial development which would result in an industrial waste 
stream where such connection is located within the service area of Columbia City. 

16. The City of St. Helens has the right to take legal action to enforce pretreatment 
provisions of the City of St. Helens' sewer use ordinance or to impose and enforce 
pretreatment standards and requirements directly against non-compliant industrial 
users in Columbia City in the event Columbia City fails to notify the City of St. 
Helens, or is otherwise unaware of, an industrial discharge that is subject to 
pretreatment standards or requirements, or in the event Columbia City is otherwise 
unable or unwilling to take such action. 

DATED: 

Mayor (I 7/ 
City of Columbia City City of St. Helens 

\ 

Page 2 - Memorandum of Understanding jb4245 



SEWER CONNECTION AGREEMENT 
ADDENDUM No. 5 

WHEREAS, the City of Columbia City and the City of St. Helens have entered into 
a Sewer Connection Agreement on June 6, 1991; and 

WHEREAS, the sewage discharge from the Columbia City sanitary sewage 
collection system has been identified as having the potential to contain sulfides in 
concentration sufficient to cause damage to the City of St. Helens sanitary collection 
system and/or constitute a hazard to City employees or residents; and 

WHEREAS, Section 5.4 of the City of St. Helens Ordinance No. 2570 specifically 
prohibits the discharge of pollutants into the sanitary collection system in a 
concentration that may damage the system or that may constitute a hazard to City 
employees or residents; and 

WHEREAS, the sewage discharge from the Columbia City sanitary sewage 
collection system is accepted into the City of St. Helens sewer collection system under 
the specific conditions of the Sewer Connection Agreement, and as such, the Columbia 
City sanitary collection system must be maintained and operated in a manner providing 
compliance with requirements in the City of St. Helens NPDES Permit; and 

WHEREAS, the pretreatment requirements and the General Conditions of the City 
of St. Helens NPDES Permit require timely reporting of collection system activities. 

NOW, THEREFORE, it is mutually agreed that the following is added to the Sewer 
Connection Agreement of 1991: 

9. Columbia City shall establish adequate sulfide control mechanisms to 
maintain the dissolved sulfide concentration in the discharge of the 
Columbia City sanitary sewage collection system as follows: 

Daily Maximum: 

Calendar Monthly Average: 

0.25 mg/L 

0.15 mg/L 

Columbia City shall provide routine monitoring of dissolved sulfide 
concentrations in the discharge of the sanitary sewage collection system 
at the following minimum frequency: 

May - October: Weekly 

November - April: Monthly 
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Sampling shall be conducted at the point of discharge of the Columbia City 
sewer system into the City of St. Helens sewer manhole on Oregon Street. 

Columbia City shall notify the City of St. Helens within 24 hours of any 
exceedence of the dissolved sulfide limits or the failure to comply with the 
minimum sampling frequencies. Such notification will identify the cause of 
the exceedence and proposed corrective actions to be taken. Corrective 
actions shall include prompt additional testing as necessary to document 
the effectiveness of actions taken and compliance with established limits. 

10. Reporting: 

wastewater Overflows: 

Columbia City shall document all overflows of the sanitary sewer 
conveyance system and associated pump stations and provide notification 
to the City of St. Helens within 24 hours of becoming aware of an 
overflow. Unless specifically waived by the City of St. Helens a written 
report shall be submitted within 5 days. The written report shall contain 
the following information: 

• A description of the overflow including volumes and its cause; and 

• The duration of the overflow including exact dates and times; and 

• Corrective actions taken to stop the overflow and to prevent 
recurrence. 

Monthly Reports: 

Columbia City will provide a written monthly report on a calendar basis to 
the City of St. Helens. The report shall be submitted on or before the 10th 

of the month following the report period. The report shall contain the 
following information: 

• The report period and name and Collection Certification of the 
operator supervising the Columbia City collection system; and 

• The dates and volumes of water use and sewer discharge for the 
month in both gallons and cubic feet; and 

• A summary of all collection system overflows that occurred during 
the month; and 
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• Results of all sulfide testing conducted at the discharge point of the 
Columb!a City sanitary sewer system to the St Helens system; and 

• Information as to any applications for sewer connections for new 
industrial or commercial facilities. 

The report must contain the following statement and shall be signed by an 
authorized representative of Columbia City meeting the signatory 
requirements of 40 CFR 122.22. 

\\I certify under penalty of law that this document and all 
attachments were prepared under my direction or 
supervision in accordance with a system designed to assure 
that qualified personnel properly gather and evaluate the 
information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly 
responsible for gathering the information, the information 
submitted is, to the best of my knowledge and belief, true, 
accurate, and complete. I am aware that there are 
significant penalties for submitting false information, 
including the possibility of fine and imprisonment for 
knowing violations." 

DATED: D..ec<?,,,.-tU£ JS , 2004 

CITY OF ST. HELENS 

By:~ ~- ~ -"'----=+--" J, fi=~_,,..,, -
Rar,d~on, Mayor 

By: ~ 0 . i:fJJp 
Brian D. Little, City Recorder 

Sewer Connection Agreement - Addendum No. 5 
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ADDENDUM NO. 6 
SEWER CONNECTION AGREEMENT 

THIS AGREEMENT is made by and between the City of Columbia City and the 
City of St. Helens. 

RECITALS 

WHEREAS, the City of Columbia City and the City of St. Helens entered into a 
Sewer Connection Agreement dated June 6, 1991; and 

WHEREAS, paragraph 3 of the Sewer Connection Agreement permits Columbia 
City to have unlimited hookups to the City of St. Helens sewer for those prope1ties within the 
Columbia City Limits and the Columbia City Urban Growth Boundary as they existed in 1991; and 

WHEREAS, following its execution, the Sewer Connection Agreement has been 
amended on five separate occasions, to-wit: 

Addendum No. 1 dated November 10, 1992; 
Addendum No. 2 dated April 15, 1993; 
Addendum No. 3 dated May 18, 1994; 
Addendum No. 4 dated March 20, 1997; 
Addendum No. 5 dated December 15, 2004; and 

WHEREAS, the City of Columbia City added 71.37 acres to its UGB expansion area 
in 2003 and 6.04 acres to its UGB expansion area in 2010; neither of which have been formally 
added to the Sewer Connection Agreement; and 

WHEREAS, it is the intention of the two cities to amend the original Sewer 
Connection Agreement in order to include the 2003 (71.37 acres) and 2010 (6.04 acres) UGB 
expansion area to the property being served with sewers pursuant to the Sewer Connection 
Agreement. 

WITNESSETH 

IN CONSIDERATION of the mutual covenants hereinafter contained, it is mutually 
agreed as follows: 

SECTION 1: Paragraph 3 of the Sewer Connection Agreement, as previously 
amended, is fmiher amended to grant to the City of Columbia City unlimited sewer hookups within 
the 2003 UGB expansion area and the 2010 UGB expansion area as more precisely shown on the 
maps marked EXHIBITS A, B, C, D, E and F, all of which are attached hereto and by this reference 
incorporated herein. 

SECTION 2: All of the other terms and conditions contained in the Sewer 
Connection Agi'eement, together with all amendments thereto, are hereby ratified and confirmed 
without any modification thereto except as contained in this Addendum No. 6. 
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(\ WHEREFORE, the parties have hereunto set their hands this jq~ day of 
--1.....1t\~(lli4-\ --· 201 1. 

Cll'YzmL" 'S 

By =---~~--#--=:.~ ~ ~~~~ 
1ayor 

By~~T 
CITY OF COLUMBIA CITY 
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