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October 30, 2018 
 
Dan Vaage, PE 
Civil West Engineering Services 
945 Geary Street 
Albany, OR 97322 
 

Re: City of Cannon Beach (PWS #00164) - Water Master Plan (PR #29-2018) 
Concurrence with Master Plan/Need for Seismic Risk Assessment and 
Mitigation Plan 

 
Dear Mr. Vaage: 
 
The Drinking Water Services (DWS) received a copy of the Water System Master Plan - City of 
Cannon Beach - Clatsop County, Oregon, December 2017 for the City of Cannon Beach (DWS 
Plan Review #29-20018) on 2/23/18 and a check to cover this review for $4,125 on 3/8/18.  
After reviewing the master plan, I e-mailed preliminary comments to you on 3/29/18, 3/30/18, 
4/11/18, and final comments in a letter dated 4/13/18.   
 
On October 9, 2018, you e-mailed a written response to my 4/13/18 letter and provided a link to 
a revised copy of the master plan, which was dated October 2019.  The October 9, 2018 
response addressed my comments and acknowledged that efforts were underway to develop the 
Seismic Risk Assessment and Mitigation Plan. 
 
Upon review of the revised October 2018 Master Plan, it appears the criteria listed in 
Oregon Administrative Rules (OAR) 333-061-0060(5)(A through H) have been met and we 
concur with these findings, however, the updated plan did not fully address the seismic 
risk assessment and mitigation planning requirements under OAR 333-061-0060(5)(J).  
 
Since the seismic considerations provided in the revised October 2018 Master Plan do not meet 
the requirements in OAR 333-061-0060(5)(J), a scope of work (or completed document if 
available) for the seismic risk assessment and mitigation plan must be submitted by 
January 2, 2019 along with a schedule for when the work will be completed.  I have 
enclosed a frequently asked questions document to provide some clarity on these requirements.   
 
 
 
 

 
PUBLIC HEALTH DIVISION 
Office of Environmental Public Health, Drinking Water Program 

 

 Kate Brown, Governor 

800 NE Oregon Street, Ste 640 
Portland, Oregon 97232 

Voice (971) 673-0405 
FAX (971) 673-0694 
TTY (971) 673-0372 

http://public.health.oregon.gov/PHD/OEPH/DWP/Pages/index.aspx 
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In summary, the October 2018 Master Plan serves to update 
information contained in the master plan completed in 2001.  
The planning represents a 20-year planning horizon to the year 
2036.  The study area for the Master Plan includes the area 
within the Cannon Beach Urban Growth Boundary (902 acres), 
which extends past the City limits in some areas.  The purpose of 
the October 2018 Master Plan was to: 

1. Document existing water system service area, sources, 
treatment and distribution facilities; 

2. Estimate future water requirements; 
3. Identify deficiencies and recommend water facility 

improvements that correct deficiencies and provide for 
growth; 

4. Update the City's capital improvement plan (CIP); 
5. Evaluate funding options. 

 
The Master Plan included: 

1. Planning criteria for fire flow requirements, distribution 
system pressures, storage needs, and projected future 
population and related demands for a 20-year period to 
2036; 

2. An assessment of the water system’s ability to meet the 
planning criteria based on hydraulic modelling; 

3. Alternatives of projects to meet the criteria; 
4. A list of Capital Improvement Projects (CIPs) and 

construction schedule recommended for the next 20 years 
along with costs in 2015 dollars. 

5. Evaluation of water rates and other funding options to 
fund the CIP. 

 
The water system is comprised of: 

1. 3 springs (Howell, Haskins, and Main Spring) 
2. 1 surface water intake (West Fork Elk/Ecola Creek) 
3. 3 potable water storage tanks (Tolovana, North, and Main) 
4. 2 booster pump stations (Sunset and Ash Street) 
5. 1 slow sand filter plant (2-cells) 
6. Distribution piping (2” – 12” diameter typical) 

 
More information about the contents of the master plan is provided on pages 6-17 of this letter. 
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Please note that OAR 333-061-0060 and -0050 contains plan submission, review, and 

construction requirements for all major water system additions or modifications.  Construction 

plans and specifications should be submitted to and approved by DWS before construction 

begins for new facilities or major modifications of treatment facilities, tanks, and pump stations.  

The City of Cannon Beach may want to request an exemption from plan review for waterline 

projects, which needs to be renewed annually.  More information for the waterline exemption 

can be found on our website at: 

http://www.oregon.gov/oha/PH/HEALTHYENVIRONMENTS/DRINKINGWATER/PLANRE

VIEW/Pages/exemption.aspx 
 
Thank you for your cooperation in the plan review process and if you have any questions or 

would like this information in an alternate format, please feel free to contact me at any time at 

971-673-0419 or via e-mail at: evan.e.hofeld@state.or.us.  
  
Sincerely, 

 
Evan Hofeld, Regional Engineer 
Oregon Health Authority – Drinking Water Services 
 
cc: Daniel Willyard, City of Cannon Beach 

 
 
Encl. Seismic Risk Assessment and Mitigation Plan FAQ document 
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Description of Existing Facilities: 
 
Demand Estimates: 
Historical water production data was used to calculate the total water demands for 2015 in order to 
account for all uses, including non-metered uses.  Population forecasts from PSU's Population 
Resource Center 2015 and 2036 population forecast for Cannon Beach was used, which had a 
0.20% average annual growth rate.  Due to tourism in the summer, the population of Cannon Beach 
jumps from around 1,700 to well over 10,000 in some summer months. 
 
Year 2036 demand estimates did not discount for future reductions in water loss and were calculated 
based on maximum values recorded in 2014 for ADD (237 gpcd @ 19.8% water loss) and in 2015 for 
MDD (463 gpcd @ 15% water loss) from 2012-2015 data provided by the City.  Peak hour demand 
was calculated using a peaking factor of 3.5 applied to the ADD (PHD = 3.5 x ADD). 
 

Year Populatio
n ADD MDD PHD 

MDD 
Peaking 
Factor 

PHD 
Peaking 
Factor 

2015 
1,709 
(2,396 
EDUs) 

395,285 
GPD (231 
gpcd, 0.62 

cfs) 

790,820 
GPD (463 
gpcd, 1.22 

cfs) 

1,383,497 
GPD 

(810 gpcd, 
2.14 cfs) 

2.0 3.5 

2036 1,768 

418,951 
GPD 

(237 gpcd, 
0.65 cfs) 

818,121 
GPD (462.7 
gpcd, 1.27 

cfs) 

1,466,329 
GPD (829.4 
gpcd, 2.27 
cfs, 1018 

gpm) 
 
Existing Sources and water rights: 
 

The City has 3 spring sources, which are the primary sources supplying 90% of the City's 
yearly water demand, but only about 80% of the summer demand when conditions are 
unfavorably dry or demands are unusually high.  The springs are chlorinated to maintain a 
residual in the system.  The City also has a surface water intake on Ecola Creek, in which the 
water drawn from it is treated through slow sand filtration prior to disinfection.  All sources 
combine into a common entry point.  Total existing water rights of 4.1 cfs are sufficient to meet 
2036 demands of 1.27 cfs.  However, the 1.5 cfs water right from Ecola Creek has not yet 
been perfected, which leaves just 2.6 cfs available from the groundwater sources.  Oregon 
Water Resources Department has a competing 1991 water right (instream) on West Fork Elk 
Creek (Ecola Creek) to provide minimum stream flows required to support certain species of 
fish and their habitats, but this is not expected to impact the City's water rights, which has an 
earlier 1977 water right.  Because supply from the springs varies seasonally, the Ecola Creek 
source is an important part of system reliability.  The Master plan notes that source effluent 
flow meters have exceeded their useful life and should be replaced. 
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Source OWRD 
Description 

Use Estimated 
yield 
capability1 
(gpm) 

Water Rights 

Main Spring/ 
Spring #1.  
(elev. ~218') 

Unnamed 
springs 
southwest 
of Haskell 
Spring 

Used year-
round as the 
main source.  
Can gravity 
flow to 
reservoir 

380 S-5202 (Application) 
S-3135 (Permit) 
1988 (Certificate #) 
Permitted rate: 1 cfs (448.8 gpm) 

Haskell 
Spring/Spring 
#3 (elev. ~192') 

Small 
tributary of 
South Fork 
of Elk 
Creek 

Used year-
round but 
contributes a 
lesser 
amount.  
Needs to be 
pumped to 
supply 
reservoir 

120 S-14958 (Application) 
S-10936 (Permit) 
11616 (Certificate #) 
Permitted rate: 0.6 cfs (269 gpm) 

Howell 
Spring/Spring 
#4 (elev. ~201') 

Unnamed 
spring 
northwest 
of Haskell 
Spring 

Used year-
round but 
contribute a 
lesser 
amount.  
Needs to be 
pumped to 
supply 
reservoir 

150 S-16524 (Application) 
S-12321 (Permit) 
19540 (Certificate #) 
Permitted rate: 1 cfs (448.8 gpm) 

West Fork Elk 
Creek/Ecola 
Creek (elev. ~ 
36', roughly 
300-ft upstream 
of the slow 
sand filter plant 

 Used as 
needed to 
supplement 
springs. 

 S-55694 (Application) 
S-41717 (Permit) 
-- (Certificate #) 
Permitted rate: 1.5 cfs (673 gpm) 

Total  gpm =>   4.1 cfs (1,840 gpm) 
 MGD =>    
1 gpm = 0.002228 cfs, 1 cfs = 448.8 gpm 
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Existing Treatment: 
 

West Fork Ecola Creek surface water source - The Cannon Beach Water Treatment Plant 
(WTP) is a slow sand plant with 2 cells constructed in 1995 with a total capacity of 700 gpm 
(350 gpm per cell).  Disinfection is accomplished with sodium hypochlorite.  The WTP is only 
used to supplement the springs if needed during the summer.  At 1.0 MGD, the treatment plant 
is more than sufficient to meet 2036 maximum day demands of 0.83 MGD (expansion of the 
plant is not necessary).  Sand media in the filters needs to be replaced and water treatment 
plant effluent flow meters have exceeded their useful life and should be replaced. 
 
Spring groundwater sources - Springs only need sodium hypochlorite to maintain a residual in 
the distribution system and are used year-round. 

 
Existing Sunset Booster Pump Station: 
 

The Sunset Booster pump station serves 28 connections in the Sunset Pressure Zone in an 
area just southwest of the Main Reservoir.  Updates completed in 2009 led to the station 
housing two 10 hP duty pumps, one 30 hP fire pump, and a backup generator. 

 
Existing Ash Street Booster pump station: 
 

The Ash Street Booster pump station at 7th and Ash St. pumps water to the North Tank to 
service 23 connections in the Ecola Pressure Zone north of the downtown area near Ecola 
State Park.  The station contains two 5-hP pumps operating in lead-lag mode with each pump 
with a design capacity of 50 gpm at 160-ft of head. 

 
Pressure Zones: 
 

The City has 3 pressure zones.  A majority of the system is fed via gravity (Zone 1).  There are 
two higher elevation areas fed by booster stations: The Ecola Pressure Zone (also known as 
the "North Zone" or the "Ash Street Pressure Zone") serving 23 connections around Ecola 
State Park.  The Sunset Pressure Zone serves 28 connections with the highest service at an 
elevation of approximately 216-ft. 
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Existing Reservoirs: 
 

There are 3 reservoirs with a combined storage volume of 2.63 MG.  The Main and the 
Tolovana reservoirs serve a majority of customers and the North tank serves the North 
Pressure Zone consisting of roughly 23 services.   The concrete reservoir (Main Reservoir) 
roof hatch is a 4-ft square aluminum hatch with a gutter drain, rather than an overlapping lid-
type hatch. 
 

Name Capacity 
(MG) 

OF Elev. 
(ft) 

Base Elev. 
(ft) 

Diameter (ft) Type Year 
Installed 

North Zone 
Reservoir (North 
Tank) 

0.03 349.5 
(19.5-ft 
WL) 

330.00 16.8-ft 
(interior)/18.3-
ft (exterior) 

Glass-
Fused-To-
Steel 

2001 

Main Reservoir 
(Mid-Town Tank) 

1.00 200.0 
(20-ft WL) 

180.00 95-ft internal 
diameter with 
12-inch thick 
walls. 

Concrete 1974 

Tolovans 
Reservoir (South 
Tank) 

1.60 200.5 
(20.5-ft 
WL) 

180.00 118-ft inside 
diameter 
(120-ft 
outside 
diameter). 

Cor-ten 
Steel 

1986 

Total Storage: 2.63 MG      
 
Existing Distribution System: 
Distribution consists of about 23 miles of distribution mainline ranging from 1" - 12" diameter line and 
an additional 7 miles of service line piping ranging from 3/4" to 6" diameter service lines.  Roughly 
82% of the distribution system is PVC, 3% HDPE, and 15% asbestos cement.  GIS data provided by 
the City's GIS consultant was used to create a hydraulic model using WaterCAD Vi8.  Improvements 
identified for the existing transmission and distribution system were primarily related to: 
 

• Maintaining adequate system pressure for the Sunset Pressure Zone while reducing the 
number of pump starts for Sunset BPS duty pumps; 

• Providing adequate fire hydrant coverage to all areas of the City; 
• Providing adequate fire flows, particularly to the North Pressure Zone; 
• Replacing PVC pipe from the 1970's; 
• Replacing AC pipe; and 
• Creating redundant distribution routes, particularly for customers south of Haystack Hill State 

Park. 
 
A fire flow analysis was completed using WaterCAD and identified that most of the City has adequate 
hydrant spacing (500-ft between hydrants) and flow (1,000 gpm from each hydrant while maintaining 
20 psi pressure), however, there were several pockets that had insufficient fire coverage through 
public fire hydrants. 
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Deficiencies: 
 

1. Transmission - None 
2. Treatment - None other than needing re-sanding and some process monitoring improvements 

(see O&M) 
3. Pumping Capacity - None 
4. Storage - Seismic and condition deficiencies (corrosion, safety concerns with ladder and 

around hatches, deterioration of roof joints on Main tank, designed prior to current seismic 
codes and with insufficient freeboard for code-level seismic event, etc.) 

5. Distribution - Some areas had inadequate fire hydrant spacing, aging AC pipe, and lacked 
redundancy 

6. Operation and Maintenance (O&M) - Some inefficiencies in Mission Control monitoring and 
process control capabilities. 
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Notable Recommendations: 
 
1) The Automation Group (TAG) determined that the City would benefit from improved water system 
monitoring and control capabilities, which could be provided through improvements to the existing 
Mission Control System, implementation of a new SCADA system, or a combination of the two. 
 
2) Improve system metering to ensure all customer connections are metered as well as to upgrade 
existing metering software to an Advanced Metering Analytics (AMA) software to provide the City with 
mobile data access capabilities and customers with an improved interface for tracking water 
consumption and managing their account. 
 
3) Perfect water rights for the Ecola Creek source, rather than just continue to file for extensions of 
the temporary water rights the City has now.  Total existing water rights of 4.1 cfs are sufficient to 
meet 2036 demands of 1.27 cfs.  However, the 1.5 cfs water right from Ecola Creek has not yet been 
perfected, which leaves just 2.6 cfs available from the groundwater sources.  Because supply from 
the springs varies seasonally, the Ecola Creek source is an important part of system reliability. 
 
4) Steps to protect source waters from contamination by upstream users should be taken during the 
20-year planning period.  The source water protection area was delineated by ODEQ in their 2002 
Source Water Assessment report, which identified managed forest lands as the primary source for 
potential contamination within the impact area.  The City has been in contact with the owner of 
surrounding timber lands and plans to purchase up to 400 acres around the existing springs to 
provide a protected buffer from upstream contamination. 
 
5) Develop a plan for providing back-up water supplies capable of meeting reduced water demands 
during an emergency such as a severe drought or major earthquake. 
 
6) Existing spring water, creek water, and WTP effluent flow meters have exceeded their useful life 
and need to be replaced. 
 
7) Filter media in the slow sand filter beds is well past its usable life and needs to be replaced.  The 
existing filter beds were installed in 1995. 
 
8) A structural evaluation completed in June 2016 by Peterson Structural Engineering (PSE) identified 
improvements at each of the three reservoirs needed to bring them into compliance with current 
seismic codes. 
 
9) Improvements identified for existing transmission and distribution systems were related to: 

• Maintaining adequate system pressure for the Sunset Pressure Zone while reducing the 
number of pump starts for Sunset BPS duty pumps; 

• Providing adequate fire hydrant coverage to all areas of the City; 
• Providing adequate fire flows, particularly to the North Pressure Zone; 
• Replacing PVC pipe from the 1970's; 
• Replacing AC pipe; and 
• Creating redundant distribution routes, particularly for customers south of Haystack Hill State 

Park. 
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10) City should evaluate general pipe replacement projects after 3-5 years to verify that materials and 
associated costs still reflect the City's preference for replacement piping. 
 
11) The City developed a Water Management and Conservation Plan in 2005, which was finalized in 
2010 and approved in January 2013.  The 2013 plan remains in effect until April 2021.  In accordance 
with requirements of OAR 690-086-0120(4), The City will submit a progress report to the Oregon 
Water Resources Department by April 1, 2018. 
12) The treatment plant lacks a generator inlet plug and manual transfer switch to provide power to 
the facility using a portable generator should the on-site generator fail.  The UPS only provides about 
1-hr of stand-alone backup power for the control panel. 
 
13) The concrete reservoir roof hatch is a 4-ft square aluminum hatch with a gutter drain, rather than 
an overlapping lid-type hatch.  This was noted as not meeting "current code". 
 
14) Asbestos cement pipe should be monitored regularly in order to prevent leaks and deterioration 
as the useful life of AC pipe is approximately 60 years and will likely be approaching its useful life 
before the other materials.  With about 18,081-ft of AC pipe, AC pipe makes up about 15% of the 
City's distribution system piping. 
 
15) Figure 7.4.5 (possible typo as 7.4.4 is shown) should be used to document future growth, 
improvements, and replacements in the distribution system. 
 
16) Areas of concern for insufficient fire hydrant coverage and fir flows are addressed in the CIP in 
Section 8.0, along with recommendations for improving coverage and available flows. 
 
17) Switching to an integrated Supervisory Control and Data Acquisition (SCADA) system could 
provide a more robust management system for all major components of the water system and could 
also be used for the wastewater system. 
 
18) In the event that timing of planned radio tower construction at the North Reservoir site and 
SCADA integration make it a practical option, the City should evaluate connection to utility power to 
serve the North Reservoir for level monitoring (currently served by PV cells, a charge controller, and a 
12-V DC battery for power at night and reporting tank level to the Mission Control system).   See page 
100. 
 
19) It is recommended that the City initially move forward with work recommended under Project #1 
to allow for immediate implementation of necessary system monitoring improvements.  Any work not 
completed under Project #1 would need to be added to the scope of Project #2.  In anticipation of 
future SCADA integration, recommended equipment for Project #1 is compatible with both SCADA 
and Mission Systems.   See page 106. 
 
20) It is recommended that a meter be installed at the Recycle Facility to track usage and reduce the 
City's overall percentage of unaccounted water.  See page 107 (Project #3). 
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21) An engineering evaluation of the existing system conditions is recommended to refine 
replacement and retrofit requirements and determine the most cost-effective strategy for 
implementation of Advanced Metering Analytics (AMA) upgrades. See page 108. 
 
22) As indicated in Section 7.0 of the Master Plan, existing water rights are sufficient for the planning 
period, therefore there are no recommendations to increase the supply at this time, however, other 
issues recommended to be addressed include (1) an uncertificated water right, (2) protection of 
source water from upstream contamination, and (3) emergency water supply planning.  As noted in 
GSI's memorandum, Certification of Permit S-41717 for the City of Cannon Beach (included in 
Appendix D) and Project #5 in Section 8.2.2.1 of the master plan, the recommendation is to retain the 
services of a Certified Water Rights Examiner to observe/document water usage and sign and seal 
the relevant section of a Claim of Beneficial Use (COBU) that needs to be developed and submitted 
to the Oregon Water Resources Department (OWRD) requesting a water right certificate for Permit S-
41717 to secure authorized use of the full 1.5 cfs from Ecola Creek without future conditions prior to 
the current development deadline of October 1, 2021. See page 110. 
 
23) Consideration should be made for development of an emergency water supply plan to ensure that 
clean water is available during emergencies and/or natural disasters such as an earthquake or severe 
drought conditions.  Planning level costs were developed for renting a mobile water treatment system 
as well as recommendations to site the intake at the Elementary School. 
 
24) Complete improvements to the tanks as recommended in the PSE structural reports as well as 
the installation of seismic valves for all the tanks.  A detailed structural analysis was recommended 
prior to undertaking any major seismic upgrades to the Main or Tolovana tank (replacement of the 
Main tank was recommended rather than upgrading it to current seismic code). 
 
25) Improve pressures by adding a pressure tank for the services served by the Sunset Pump 
Station. 
 
26) Add a fire pump to the Ash Street pump station to improve fire flows to that area. 
 
27) Various distribution system improvements were detailed in Section 8. 
 
28) CIP should be updated every 3 to 5 years.  (Page 171, Section 9.2.2. CIP Updates). 
 
 
CIP 

• CIP costs are indexed to December 2015 ENR CCI of 10035.66. 
• Engineering costs are assessed at 20% of estimated total constructions costs. 
• Contingency is 20% of construction costs. 
• Legal and Management is 5% of construction costs. 
• Land acquisition costs were included if known. 
• Total cost to complete all projects included in the CIP over the course of the 20-year planning 

period is estimated to be $17.3M. 
• Annual replacement of old, deteriorated, or problematic pipes assume annual replacement of 

800-LF of 8" HDPE, accounting for 2.5% inflation each year. 
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• City should evaluate general pipe replacement projects after 3-5 years to verify that materials and 
associated costs still reflect the City's preference for replacement piping. 

• A full rate study was completed in conjunction with the master plan, which outlined options.  Based on 
the information provided in the tables below, an increase of roughly $43 per EDU per month would be 
required to fund the entire CIP (priority 1-3 projects), which is "not practical" due to the great burden it 
would put on the residents of Cannon Beach”.   
 

 



 
Page 15 of 17 
City of Cannon Beach (PWS #00164) Water System Master Plan (PR#29-2018) 
October 30, 2018 
 

 
 



 
Page 16 of 17 
City of Cannon Beach (PWS #00164) Water System Master Plan (PR#29-2018) 
October 30, 2018 
 

 
 



 
Page 17 of 17 
City of Cannon Beach (PWS #00164) Water System Master Plan (PR#29-2018) 
October 30, 2018 
 

 


