
 

 

 

 
 

 
PUBLIC HEALTH DIVISION 
Drinking Water Services  

 

 Kate Brown, Governor 

 

 

January 21, 2021 

 

Jessica Penetar, PE 

Cascade Earth Sciences 

3511 Pacific Blvd SW 

Albany, OR 97321 

 

Re: Nestucca Valley Elementary School (PWS ID #90595)  

 AdEdge Oxidation/Filtration Treatment for Iron and Manganese (WTP-A) 

 Final Approval for PR #187-2020 (originally submitted under PR# 44-2019) 
   

Dear Ms. Penetar: 
 

Thank you for your submittal to the Oregon Health Authority’s Drinking Water Services 

(DWS) of the “Project Final Approval Request Form” on behalf of the Nestucca Valley 

Elementary School in Tillamook County.  Also thank you for your letter dated January 

20, 2021 addressing the remaining treatment system conditions in my Conditional 

Approval letter dated September 2, 2020 for the new treatment facilities (AdEdge 

oxidation/filtration treatment system).   

 

This project originally included the development of a new well #4 (new SRC-AD) and 

treatment system for iron, manganese, and arsenic (WTP-A/EP-A) to serve the school as 

shown in the system description and schematics beginning on page 12 of this letter, 

however, the project was subsequently split up into separate plan reviews with Well #4 

containing arsenic still assigned under PR #44-2019 and the treatment system assigned to 

PR #187-2020.  This was done so that the treatment system, which will initially treat iron 

and manganese from existing Well #3, could be placed into service before Well #4 was 

completed.  Test results taken from Well #4 were over the Maximum Contaminant Level 

(MCL) of 0.010 mg/l for arsenic, however, OAR 333-061-0050(4)(b)(F)(xii) identifies 

oxidation/filtration as a “Best Available Technology” or “BAT” for arsenic V and 

indicates the following iron to arsenic ratio may be needed: 

 

 

Final Approval is hereby granted for the treatment system in terms of removing 

aesthetic contaminants like iron and manganese, however, further testing will need 

to demonstrate the ability to remove arsenic before the AdEdge system is approved 

for arsenic treatment in conjuction with obtaining Final Plan Approval for Well #4 

under PR #44-2019.

800 NE Oregon Street, Ste 640 
Portland, OR 97232 

Phone: (971) 673-0405 
Fax: (971) 673-0694 

www.healthoregon.org/DWP 
 

https://yourwater.oregon.gov/inventory.php?pwsno=90595
https://yourwater.oregon.gov/inventory.php?pwsno=90595
https://adedgetech.com/
https://www.oregon.gov/oha/PH/HealthyEnvironments/DrinkingWater/Rules/Documents/61-0050.pdf#page=8
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Pages 4-5 of the draft Operation and Maintenance Manual, dated January 2021, are very 

helpful and accurately reflect required monitoring under sections 5.1.2, 6.0, and 5.2, with 

three exceptions: 

 

1) Monitoring for arsenic needs to reflect sampling done when Well #4 

is in use and can begin later as part of demonstrating arsenic 

removal in conjunction with the further development of Well #4 to 

achieve Final Approval under PR #44-2019.   

  

2) Because toluene was detected at low levels in Well #4, toluene will 

need to be sampled quarterly after treatment when Well #4 is in use 

for four consecutive quarters.  PVC electrical tape used to secure 

pump cable to the drop pipe in well installations can sometimes lead to the 

detection of very low levels of toluene.  I anticipate that quarterly testing will be 

non-detect for toluene, however, subsequent sampling will be dependent upon the 

results of this quarterly sampling. 

 

3) Under OAR 333-061-0036(9), systems that carry a residual disinfectant level in the 

distribution system need to measure the disinfectant level twice a week as 

indicated in the rule language below: 
OAR 333-061-0036 

 
 

On the following page, I have also shown recommended edits to Table 1. System 

Monitoring Summary in the draft Operation and Maintenance Manual. 
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…of Well #4 

Twice a week in the distribution system 

(record results in an operations log) and at 

the same time and location as quarterly 

coliform quarterly sampling (record results 

on the coliform laboratory forms) 

Do not exceed Maximum 

Residual Disinfection 

Level (MRDL) of 4.0 

mg/l anywhere in the 

distribution system 

Do not exceed Maximum 

Contaminant Level 

(MCL) of 0.010 mg/l at 

the entry point to the 

distribution system (after 

treatment) 

Do not exceed Secondary Maximum Contaminant Level 

(SMCL) of 0.30 mg/l for Iron or 0.05 mg/l for manganese at 

the entry point to the distribution system (after treatment) 
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I have included in this letter the following information: 

 

Page 5 – Conditions for approval of Well #4 and arsenic treatment (PR #44-2019). 

Page 6 – Monitoring for Well #4 and arsenic treatment after plan approval is granted. 

Page 7 – Recommendations for completion of arsenic treatment. 

Pages 8 – 9 – Geologist evaluation of Well #4. 

Pages 10 - 11 – Plan review process milestones for PR #187-2020. 

Pages 12-24 – Treatment system description and process.  

 

Any future correspondence regarding Well #4 and arsenic treatment should reference PR 

#44-2019 and can be e-mailed to me at evan.e.hofeld@dhsoha.state.or.us or mailed to: 

 

Attn: Evan Hofeld 

   OHA-Oregon Drinking Water Services 

   PO BOX 14450 

   Portland, OR 97293-0450 
    

Thank you for your cooperation in the plan review process.  If you have any questions, 

please feel free to call me at 503-504-8222 (mobile) or via e-mail at 

evan.e.hofeld@dhsoha.state.or.us. 

 

Sincerely, 

 
Evan Hofeld, Regional Engineer 

OHA - Drinking Water Services 

 

ec:  Misty Warton, Superintendent - Nestucca Valley School District 

MistyW@nestucca.k12.or.us 

Chad Holloway, Principal - Nestucca Valley Elementary 

 ChadH@nestucca.k12.or.us  

Logan Kellow, Maintenance Specialist/Water System Operator 

 LoganK@nestucca.k12.or.us 

 Brian Hardebeck, PE. Senior Project Manager - OTAK 

  Brian.Hardebeck@otak.com 

Annette Pampush, Tillamook Co. Environmental Health 

 apampush@co.tillamook.or.us 

 

 

mailto:evan.e.hofeld@state.or.us
mailto:evan.e.hofeld@dhsoha.state.or.us
mailto:MistyW@nestucca.k12.or.us
mailto:ChadH@nestucca.k12.or.us
mailto:LoganK@nestucca.k12.or.us
mailto:Brian.Hardebeck@otak.com
mailto:apampush@co.tillamook.or.us
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PR #44-2019 - Conditions remaining to be met for Well #4 and demonstration of the 

AdEdge system for arsenic treatment: 
 

1. Treated water lab test results showing the completed Well #4 

construction is absent of coliform bacteria to demonstrate 

disinfection of applicable new facilities and method of 

disinfection. 

 

2. Treated water lab test results showing arsenic levels are below 

0.010 mg/l when well #4 is in use.   

 

3. The Operation and Maintenance Manual (currently in draft form) 

will need to be finalized and include information relevant to 

arsenic treatment.  This can be in the form of an addendum to the 

current manual or other supplemental document. 

 

4. Complete and submit the Project Final Approval Request form for PR #44-2019 on-

line at the link below: 
https://www.oregon.gov/oha/PH/HEALTHYENVIRONMENTS/DRINKINGWATER/PLANREVIE

W/Documents/project-update-form.pdf 

The form and documentation of conditions having been met may be e-mailed to me at 

evan.e.hofeld@dhsoha.state.or.us 

 

https://www.oregon.gov/oha/PH/HEALTHYENVIRONMENTS/DRINKINGWATER/PLANREVIEW/Documents/project-update-form.pdf
https://www.oregon.gov/oha/PH/HEALTHYENVIRONMENTS/DRINKINGWATER/PLANREVIEW/Documents/project-update-form.pdf
https://www.oregon.gov/oha/PH/HEALTHYENVIRONMENTS/DRINKINGWATER/PLANREVIEW/Documents/project-update-form.pdf
mailto:evan.e.hofeld@dhsoha.state.or.us
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Sampling following the receipt of Final Approval for PR #44-2019: 

 

1. The new well and treatment system may be placed into service. 

 

2. The following sampling is needed once the system is placed into service: 

 

• Lead and Copper Tap Sampling: Complete two 6-month demonstration rounds 

(e.g. 1/1/21 – 6/30/21, 7/1/21 – 12/31/21, etc.) of lead and copper tap sampling 

at 10 sites.  This is required due to the installation of a new well (and treatment 

changes that may have been made to remove arsenic).  Future monitoring will 

depend upon the results of this demonstration monitoring. 

 

• Disinfection Byproducts (TTHM and HAA5): Complete quarterly DBP 

sampling for 4 consecutive calendar quarters (e.g. 1/1/21 – 3/31/21, 4/1/21 – 

6/30/21, etc.).  Quarterly sampling is already in effect due to a prior MCL 

exceedance.  Future sampling will depend upon this quarterly monitoring. 

 

• Well #4 Post-treatment Arsenic: Arsenic monitoring will require sampling the 

treated water once each month for three consecutive months and then once each 

quarter for three consecutive quarters.  Depending upon results, monitoring may 

be reduced to once each year on an on-going basis.  This is due to the detection 

of arsenic in Well #4*. 

 

• Well #4 Pre-treatment Coliform Bacteria: Monthly raw water (pre-treatment) 

source assessment sampling for coliform bacteria will need to be taken from 

Well #4 for 12 consecutive months due to the sensitivity of the aquifer to land 

use practices.  

 

• Well #4 Post-treatment toluene: Due to a detection of toluene* in Well #4, 

toluene will need to be sampled once each quarter for 4 consecutive quarters.  

Subsequent monitoring will depend upon the results of quarterly monitoring. 

 
* Detections for IOC, VOC, SOC, and aesthetic sampling completed 7/23/20 (silica sampled 12/11/19): 

Arsenic – 0.0102 mg/l (MRL = 0.002 mg/l, MCL = 0.010 mg/l) 

Toluene – 0.00981 mg/l (MRL = 0.0005 mg/l, MCL = 1 mg/l) 

Iron – 0.547 mg/l (MRL = 0.1 mg/l, Secondary MCL = 0.3 mg/l) 

Manganese – 0.144 mg/l (MRL = 0.05 mg/l, Secondary MCL = 0.05 mg/l) 

Fluoride – 0.556 mg/l (MRL = 0.2 mg/l, MCL = 4 mg/l) 

Sodium – 618 mg/l (MRL = 1 mg/l, EPA limit = 20 mg/l (no MCL)) 

Silica – 5 mg/l (sampled 12/11/19, MRL = 1 mg/l, no MCL) 

https://yourwater.oregon.gov/schedule_status_analytes.php?pwsno=90595&wsfisn=9073&groupISN=40
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PR #44-2019 Arsenic Treatment Recommendations: 

 

1. Although minimum sampling previously mentioned is required, it is recommended 

that additional monitoring be done as necessary to ensure arsenic levels are below 

0.010 mg/l under all possible operating scenarios (e.g., sampling for arsenic when 

well #4 is placed into use and monthly arsenic sampling when well #4 is in use for 

more than a month, at least until experience has shown that the treatment is 

effective). 

2. Provide for sample taps to be able to monitor the backwash recycle stream for 

signs of excessive or increasing arsenic levels.  

3. Follow the System Startup procedures provided by AdEdge: 
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Well #4 - Geologist Well Log Evaluation Results: 

 

The well log (TILL 52871) was submitted to our geologist, Tom Pattee, who provided the 

results of his evaluation to me on August 18, 2020.  As shown below, Mr. Pattee found 

that the well was adequately constructed and sealed such that the well’s construction 

minimized impacts from nearby land use practices, however, the shallow unconfined 

aquifer the well draws water from, is sensitive to nearby land use practices.  Mr. Pattee 

noted the relative high risk associated with parking lots within 100-ft of the well, which 

can be mitigated with proper stormwater/runoff management. 
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Plan Review Milestones: 

 

March 12, 2019 - our office received plans showing the location of a newly constructed 

Well #4 and treatment system.  A plan review fee of $825 was received on March 18, 

2019, submitted with the site plans for Well #4.  

 

April 26th, 2019 - I issued a Site Plan Approval letter for well #4.   

 

August 7, 2020 - DWS received plans for the AdEdge treatment system, fire suppression 

system details, and well log (TILL52871).   On August 14, 2020 Jessica and I spoke 

about the need for wellhead details, lab results from well sampling, water rights 

information, and easements & well information was sent to Tom Pattee for review.   

 

September 2, 2020 - I issued a Conditional Approval Letter for Well #4 and the AdEdge 

treatment system, which included the results of the well evaluation by Tom Pattee. 

 

September 22, 2020 – DWS received a revised set of plans and letter demonstrating that 

much of the conditions in my September 2nd Conditional Approval letter had been 

addressed as shown below: 
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December 29, 2020 – DWS Received a check for $248 in order to split this project under 

two separate plan reviews since Well #4 was not ready to be brought on-line.  Well #4 

and related testing to demonstrate the AdEdge treatment system is capable of removing 

arsenic remains outstanding under PR #44-2019 and the AdEdge treatment system 

(initially granted Final Approval as iron and manganese treatment on January 21, 2021) 

was assigned under a new PR #187-2020. 

 

January 20, 2021 – DWS received a letter dated January 20, 2021 and the “Project Final 

Approval Request” form for the treatment system under PR #187-2020.  The letter 

included a link to 4 attachments and addressed conditions for approval as follows:  

 

 
 

January 21, 2021 – DWS issued a Final Approval letter dated January 21, 2021 for the 

AdEdge treatment system as iron and manganese treatment under PR #187-2020.  Well 

#4 and demonstration of the AdEdge treatment for effective arsenic removal remains to 

be granted Final Approval under PR #44-2019. 
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System description: 
 
The system is configured such that Well #1 supplies water for the fire suppression system 
only, while Well #3 (the well to be used the most) and newly constructed pitless adapter 
Well #4 supply the potable system as well as the fire suppression system.  Wells #1, #3 
and #4 are protected from the fire supply by a reduced pressure principal (RP) backflow 
prevention device and the potable supply to the treatment system (downstream of wells #3 
and #4) is also protected an RP backflow prevention device. 
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Water from wells #3 and #4 combine prior to injection of sodium hypochlorite for oxidation 
and residual maintenance disinfection.  The chlorinated water then flows to an AdEdge 
package filtration system (model #APU26-1865CO-2-2815-PLC).  In order to ensure full 
oxidation of iron and manganese, a free chlorine residual of 0.5 mg/l (minimum) of treated 
water after filtration is recommended by AdEdge to ensure complete oxidation. 
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3.0 TREATMENT SYSTEM OVERVIEW 
 (Excerpt from page 2 of the DRAFT O&M Manual Dated January 2021) 
An oxidation, precipitation and filtration system is an effective treatment for removing minerals 
such as Fe, Mn, and As. It was selected partly based on the fact that As can be removed 
concurrently with Fe and Mn using the same treatment steps. During the oxidation and precipitation 
process, arsenic will be adsorbed by the precipitating iron and manganese. This treatment process 
has been documented by the EPA in several studies that show that significant As removal will occur 
when Fe precipitates out of solution under conditions when the ratio of Fe to As is greater than 20:1 
(United States Department of the Interior, 19992; United States Environmental Protection Agency, 
20063; 20074). 
 

Oxidation 
The purpose of oxidation is to oxidize soluble Fe, Mn and As into their respective insoluble forms. 
Liquid sodium hypochlorite (i.e., bleach) will be used as the primary oxidizer. The hypochlorite 
solution will be added at a rate to achieve 0.5 mg/L of free chlorine (Cl2) in the treated water. The 
actual injection rate will need to be adjusted during the initial start-up stage so that the proper 
dosage can be determined while minimizing the residual chlorine that passes through the system. 
 

Precipitation 
After the Fe, Mn, and As have been oxidized, the constituents will begin to precipitate primarily as 
ferric hydroxide [Fe(OH)3], ferric carbonate [Fe2(CO3)3], and manganese oxide [MnO2]. The 
oxidized As will adsorb to some of the ferric and manganite compounds. 
 

Filtration 
AD26L®, a form of manganese dioxide media provided by AdEdge, was selected as the filter media 
for this project because of its proven ability to remove Fe, Mn and As. The manganese dioxide 
coated surface of AD26L acts as a catalyst in the oxidation/reduction reaction of Fe and Mn to 
further precipitate the soluble Fe and Mn remaining after oxidation. Again, As is removed by 
adsorption to the precipitated ferric and manganite compounds and, to a lesser extent, onto the filter 
media itself. The filter media is contained within 2 vessels and will be operated in a continuously 
regenerated condition using the oxidation potential of injected chlorine. Based on information 
provided by the vendor, the filter media should last approximately 10 years under this application. 
 

2 United States Department of the Interior, 1999. Arsenic Removal from Water Using Manganese Greensand: 
Laboratory Scale Batch and Column Studies. Doc: 1425-96-FC-81-05016. Water Treatment Technology 
Program Report No. 41. June 1999. US Department of Interior, Bureau of Reclamation: Washington D.C. 
 
3 United States Environmental Protection Agency, 2006. Arsenic Removal from Drinking Water by Iron Removal, 
USEPA Demonstration Project at Climax, MN. Doc: EPA/600/R-06/152. December 2006. US 
Environmental Protection Agency: Washington D.C. 
 
4 United States Environmental Protection Agency, 2007. Arsenic Removal from Drinking Water by Iron Removal, 
USEPA Demonstration Project at Vintage on the Ponds in Delavan, WI – Six Month Evaluation Report. 
Doc: EPA/600/R-07/083. September 2007. US Environmental Protection Agency: Washington D.C.
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AdEdge APU26-1865CO-2-2815-PLC System and ancillary 
components – As-Built Process Flow Diagram and Layout 
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The AdEdge system consists of two composite pressure vessels (18” dia. X 65” tall fitted 
with Fleck #2815 control valves) designed to operate in parallel with a radial-type PVC 
underdrain system at the bottom of each vessel (suspended from the top as shown below) 
overlain by garnet gravel.  The filters are programmed to backwash once a day and are 
operated in a continuously regenerative mode (the media is backwashed and rinsed 
sequentially [remaining filter off-line] such that the media is regenerated each day of 
operation).   

 
 
 

    
 

 

 
 
 
The filter media in each vessel is manganese dioxide (AdEdge media product AD26L, 5.5-
ft3 per vessel) over top of 1-ft3 of Carbon Enterprises, Inc. #8/12 garnet gravel (d10 = 1.85, 
UC = 1.65 – 2) covering the underdrain piping.  
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The Fleck #2815 control valves fitted at the top of each vessel allows flow to be routed for 
three operating modes:  
 
1) Service (forward flow to potable tank) - chlorinated water flows down through the media 

from the top of the vessel to the filter effluent at the bottom at 20 gpm. 
 

2) Backwash (reverse flow to 1,650 Cone bottom HDPE backwash settling waste tank) - 
potable water supplies backwash water which flows from the bottom of the vessel 
(through the filter effluent valve) and up through the media to a waste line at 35 gpm.  A 
backwash can initiate based on a set volume of water, time in operation, differential 
pressure exceeds 10 psig, or manually be the operator. 

 

3) Rinse (forward flow to backwash waste tank) – follows the backwash by filtering (as in 
Service mode) to a waste valve.   
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The AdEdge H2ZeroTM Backwash Recycle System operates such that backwash 
wastewater is decanted from the cone bottom backwash settling tank and sent through a 
5-micron polyfelt bag filter prior to being injected at 2 gpm back into the feed side of the 
filtration system between chlorine injection and filtration as shown below. 
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The recycle process logic is as follows: 
 

After a backwash, the recycle pump turns ON if the following conditions are met: 
1. The established settling time has been met 
2. If water level is above the Recycle Pump Enable set point (Set Point No. 2); AND 
3. The well pump is running 

Pumping of the recycle water from the backwash tank will STOP when one or both of the 
following conditions are met: 

1. If water level in the backwash tank drops below Recycle Pump Stop set point (Set 
Point No. 1); OR 
2. The well pump turns OFF and no service flow is occurring in the system to distribution 

 

 
 

There is also a 3,000-gallon flat bottom HDPE sludge tank, which is used to contain the 
solids until they are eventually hauled off for disposal. 



 

Page 21 of 24 

Nestucca Valley Elementary School (PWS #90595)  

PR #187-2020 - AdEdge Iron and Manganese Treatment System (WTP-A)  

January 21, 2021 

 

 
AdEdge Design Specifications 
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Ancillary equipment specifications: 

 

One 80-gallon “Elbi” model WTL-300 bladder pressure tank (NSF-61) 

 

 
 

Grundfos VFD pump skid (BoosterpaQ Model: HYDRO MPC E2CRE15-4): 

 
  

One LMI chlorination pump 
 
 

https://elbi.net/product/asme-hydro-pneumatic-well-tanks/
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Backflow prevention (RP) devices for fire supply: 
 

 
 
 
 
 

 
 
 
 


