
 

 
March 6, 2019 
 
Ed Butts, PE 
4B Engineering & Consulting, LLC 
3700 River Road N 
Suite 2 
Keizer, OR 97303 
 
 
Re: City of Monmouth (PWS ID#00537) 

Cartridge Filtration Plant (PR#77-2017) 
 Final Approval 
 
 
Dear Mr. Butts: 
 
Thank you for your submittal to the Oregon Health Authority’s Drinking Water Services 
(DWS) of plan review information for the filtration plant project for the City of Monmouth. 
On June 28, 2017, our office received a set of plans and a plan review fee of $3,300.  An 
updated set of plans was provided to our office on July 7, 2017, which were conditionally 
approved for construction on August 18, 2017.  As-builts were received at the time of the 
water system survey and plan review inspection, both of which were conducted on February 
22, 2019. 
 
Filtration Credit and Final Approval: 
The filtration plant is granted Final Approval and the requirements in the Bilateral 
Compliance Agreement dated January 18, 2017 have been met.   As part of this approval, 
the Harmsco cartridge filters are credited with 2.5-log removal for Giardia and 2.0-log credit 
removal for Cryptosporidium, provided the differential pressure does not exceed 25 psid 
across any one filter and flows do not exceed 800 gpm per filter (2,400 gpm total).  Combined 
filter effluent turbidity and individual cartridge filter differential pressure is required to be 
monitored daily and reported to our office monthly.  I strongly recommend that when needed, 
all the cartridge filters be changed out simultaneously.   
 
Although Final Approval is granted for the newly constructed facilities, pre-existing filter 
bypass piping was discovered following the site visit and will need to be removed.  This 
bypass will be more formally addressed in the water system survey report.  
 
As part of this review, a tracer study was conducted for the 1.2 MG reservoir which 
demonstrated a total contact time of 85.4 minutes through a combination of pipeline and 
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storage at a flow rate of 1,550 gpm and a reservoir volume of 861,000 gallons.  The tracer 
study results described above are acceptable with the following conditions: A contact time (T) 
of 85.4 minutes can be used for the daily contact time (CT) calculations provided the reservoir 
volume does not drop below 861,000 gallons and the peak hourly demand flow leaving the 
contact reservoir does not increase over 10 percent of 1,550 gpm (i.e. cannot exceed 1,705 
gpm).  The CT parameters (chlorine residual, pH and temperature) must be measured daily 
from the first user sampling point at the end of the 6700’ of 12” pipe to calculate CT required.   
 
The lab sink at the treatment plant must be permanently posted as “non-potable” as it 
was agreed that there may be a risk of not having enough disinfection contact time at the 
treatment plant under all operating conditions. 
 
More information on this project and tracer study is included on the following pages of this 
letter.  This concludes the plan review process under PR#77-2017.  Thank you for your 
cooperation during this process and if you have any questions or would like this information in 
an alternate format, please contact me at 971-673-0419 or via e-mail at 
evan.e.hofeld@state.or.us. 
 
Sincerely, 

 
 
Evan Hofeld, PE 
Regional Engineer 
Drinking Water Services 
 
cc:  Matt Johnson, City of Monmouth 
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Background and Project description: 
City of Monmouth’s Well #1 was determined to be under the influence of surface water and 
required surface water treatment in accordance with a Bilateral Compliance Agreement 
between the City of Monmouth and the Oregon Health Authority dated January 18, 2017.  The 
project included installation of a cartridge filtration plant for surface water treatment and all 
four wells (wells #1, 2, 4 & 5) are filtered through the new system. The treatment installed 
included five (5) 10-micron VAF Model V-2000H screens ahead of three (3) Harmsco Muni-
8-6FL-304 cartridge filter housings containing eight (8) Harmsco HC/170-LT2 cartridge filters 
per housing (800 gpm per housing), plumbed in parallel.  the Harmsco cartridge filters are 
credited with 2.5-log removal for Giardia and 2.0-log credit removal for Cryptosporidium, 
provided the differential pressure does not exceed 25 psid across any one filter and flows do 
not exceed 800 gpm per filter (2,400 gpm total). 
 
Disinfection Credit: 
 
The tracer study completed by OAWU on April 26, 2017 for the 1.2 MG Permastore glass-
fused-to-steel tank used for contact time.  The tracer study demonstrated a total contact time of 
85.4 minutes from the point of injection to the first user.  was approved and documented in a 
letter from our office dated August 17, 2017.  The conditions and results of the tracer study are 
summarized below: 
 
Contact reservoir tracer study parameters:  

• Total tank volume:     1,250,000 gallons 
• Tank volume used for tracer study (min) 861,000 gallons 
• Peak Hourly Demand Flow   1,550 gpm 
• Measured contact time (T)   60 minutes  

(Measured contact time is based on a target chlorine residual of 0.74 mg/L measured at 60 
minutes.) 
 
Contact time in 12” pipe (from clearwell to first user) 

• Pipe volume (length)     39,363 gallons (6,700 feet) 
• Pump Rate      1,550 gpm 
• Calculated contact time (T)   25.4 minutes 

 
The tracer study results described above are acceptable with the following conditions: A 
contact time (T) of 85.4 minutes can be used for the daily contact time (CT) calculations 
provided the reservoir volume does not drop below 861,000 gallons and the peak hourly 
demand flow leaving the contact reservoir does not increase over 10 percent of 1,550 gpm. 
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SRC-AD Marion County 
GW Well #2 – L68858 
(700 gpm) 

SRC-AA Marion County 
GWUDI Well #1 – MARI13286  
(1,150 gpm) 

SRC-AC GW Well #5 –POLK2967 
(100 gpm) 

EP-A (to Cupids Knoll Tanks 
and City of Monmouth) 

Marion County Well #1 Pump Station 

4th Street Pump Station 

SRC-AB GW Well #4 –POLK2966 (225 gpm) 

Five (5) 10-micron VAF model V-2000H 
backwashable screens 

Three (3) 1-micron HARMSCO Muni-8-6FL-304 
cartridge housings containing eight (8) HC/170-LT2 
cartridge filters per housing (800 gpm per housing) 

6,700-LF of 12-inch dia. pipe (39,363 gal) 
(25.4 minutes of contact time @ 1,550 gpm 
 

60 min of contact time at 
888,158 gallons (22.6-ft 
water depth) and 1,550 
gpm [33,915.5 gallons/ft 
of depth (1.126 MG @ 
33.2-ft] 
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VAF V-2000H 10-micron screens 
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Permastore Glass-Fused-To-Steel 1.2 MG tank (tank model #7640 SR) – Manuf. 8-23-10. 
• Nominal Capacity =  1,238,016 gallons (4,686.4 m3) 
• Nominal Height =  36.84-ft (11.23 m) 
• Diameter =   75.64-ft (23.055 m) 
• Base Area =   4,472.4-ft2 (417.5 m2) 

 
Nominal Capacity / Nominal Height = 33,605 gallons/ft of depth 
 


