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October 23, 2018 

Dennis J. Greene, P.E. 
Wastewater Engineering Bureau 
NH Department of Environmental Services 
29 Hazen Drive 
Concord, NH 03301 

RE: Ballasted Flocculation Vendor Preselection 
Newport, New Hampshire 
Fuss & O’Neill Reference No. 20141185.B20 

Dear Mr. Greene: 

In accordance with our approved Engineering Services Agreement, please be advised that the 
Town of Newport and Fuss & O’Neill have completed a competitive selection and evaluation 
procedure to choose a ballasted flocculation process supplier. As described in the following 
paragraphs, Evoqua’s Co-Mag System has been selected as the ballasted flocculation process 
supplier. 

As background, on August 17, 2018 two (2) firm price proposals were received for a ballasted 
flocculation system for the Newport, NH Phosphorus Removal Upgrade Project.  The two (2) 
proposals were submitted by Veolia/Kruger’s Actiflo System and Evoqua’s Co-Mag System.  Fuss 
& O’Neill performed an evaluation of the two proposals (through our subconsultant Stantec) in 
accordance with the criteria established in the Request for Proposals, and presented the results in a 
draft proposal evaluation memorandum. 

On September 20, 2018, the draft proposal evaluation memorandum was reviewed and discussed 
via conference call with representatives of NHDES, Newport, Stantec and Fuss & O’Neill. The 
minutes of this conference call are attached. A follow-up action was to perform a site visit to 
Jaffrey, NH to observe the Actiflo System which has been in operation there since 2012.  

The site visit to Jaffrey was performed on October 10, 2018. The proposal evaluation 
memorandum was finalized subsequent to the site visit, and is attached. 

Upon completion of the Jaffrey site visit, it was noted that a site visit to a Co-Mag facility was not 
necessary, since many of the attendees had previously visited the Co-Mag installation in Waterbury, 
Vermont, which also is a lagoon facility, similar to Newport. 

We conducted several discussions with Town staff after the Jaffrey site visit. It was noted that the 
Lamella inclined plate clarifiers in the Actiflo system at Jaffrey are periodically taken off-line for 
cleaning. This is not necessary in the Co-Mag system, and represents a notable concern to the 
operations staff.   We also discussed our first-hand observations from the side-by-side pilot testing 
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program, which was performed at the Newport facility by both vendors simultaneously for two 
weeks on four occasions, over a 12-month period. This presented the treatment facility staff with 
many opportunities to see first-hand both systems in operation and the professionalism of the 
support staff, particularly when the pilot units experienced operational issues, such as the Actiflo 
sand recycling pumps. 
 
For these reasons, Co-Mag scores higher (91 to 87) in the Evaluation Criteria Comparison 
presented in the proposal evaluation memorandum (again, based upon the criteria from the original 
RFP).  
 
As a result of this competitive selection process, it is therefore the Town’s intent to select the 
Evoqua Co-Mag System as the phosphorus removal system to be integrated into the design 
documents for the Newport Phosphorus Removal Project. Evoqua’s Co-Mag will be carried in the 
project manual as a preselected vendor with a cost allowance consistent with their response to the 
RFP. 
 
If you have any questions or if you need any additional information during your review, please feel 
free to contact me. 
 
Sincerely, 
 
 
 
Virgil J. Lloyd, P.E. 
Senior Vice President 
 
Enclosures:  
- Review of Ballasted Flocculation Vendor Proposals – Newport, NH WWTP Memo 
- Installation Reference Checks 
- Meeting Minutes dated September 20, 2018 
- Evoqua Water Technologies Proposal dated August 16, 2018 

 
c: Hunter F. Rieseberg –Town Manager 
 Paul J. Brown, CPA – Finance Director/Asst. Town Manager 
 Arnold Greenleaf – Plant Superintendent/Chief Operator 
 Tracy Wood – NHDES Administrator  
 Ken Kessler – NHDES Operations, WWTF Technical Assistance 
 Jack Myers, P.E. – Stantec 
 Doug Brisee, P.E. – Fuss & O’Neill, Inc. 
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To: Virgil Lloyd/Doug Brisee From: Jack Myers 
 Fuss & O’Neill  South Burlington, VT 
File: Newport NH WWTP 

Stantec Job# 195113316 
Date: October 23, 2018 

 

Reference: Review of Ballasted Flocculation Vendor Proposals -Newport NH WWTP 

Stantec has completed our review and evaluation of the firm price proposals from Veolia for their Kruger 
Actiflo system and Evoqua for their Co-Mag system. This process involved evaluating the proposals for both 
monetary and technical factors, checking references and confirming the proposals adhered to the Request for 
Firm Price Proposals. 

Firm Price Proposals 

Proposal Content  

Section 4.1 of the Request for Proposal (RFP) contained 11 submittal requirements.  The following is a 
comparison of the responses by each vendor: 

Certain aspects of the information from each vendor have some differences, such as detailed process flow 
diagrams from Co-Mag versus generic unit drawings from Actiflo.  However, based on the review both 
vendors proposals meet the minimum requirements identified in the request for firm price proposals. 

  

 Evoqua’s CoMag Kruger’s Actiflo 
Total Firm Price for Base Bid $1,483,369.00 $1,225,723.00 
Add/Alternate 316 SS $68,564.00 $91,184.00 
Deduct/Alternate 1 Train $451,881.00 $463,465.00 
Access Platform Included $47,363 

  Evoqua’s CoMag Kruger’s Actiflo 
1 Clearly Organized Yes Yes 
2 Bid Form Yes Yes 
3 Specifications Yes Yes 
4 Equipment List Yes Yes 
5 Drawings Yes Yes 
6 On-site Instruction Yes (21 days) Yes (9 days) 
7 Lump Sum Price Yes Yes 
8 Warranty Yes Yes 
9 References Yes Yes 

10 Indemnification Yes Yes 
11 Proposal Security Yes Yes 
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Present Worth Analysis 

The following table is a comparison of present worth values for both systems: (20-year period at 1.5% 
interest/inflation rate):  

 
Actiflo Units Co-Mag Units 

Base Proposal $1,225,723 Total $1,483,369 Total 
316 SS Add $91,184 Add $68,564 Add 
Access Platform $47,363 Add Included Add 
Equalized Operator Training $14,400 Add Included Add 
Deduct -1 Train -$463,465 Deduct -$451,881 Deduct 
Connected HP 8.33 Hp 9.5 Hp 
Power Cost $0.095 Kw/hr $0.095 Kw/hr 
Approx Daily Power Use 134.95 kw/hr/d 153.90 Kw/hr/d 
Annual Power Costs @0.81 MGD $4,679.25 per year $5,336.48 per year 
Daily Ballast Demand 13.5 lbs/day 8 lbs/day 
Ballast Cost $250 Per Ton $515 Per Ton 
Annual Ballast Cost $615.94 

 
$751.90 

 

Inflation Rate 1.50% 
 

1.50% 
 

Present Worth (20 year) of Annual 
Cost* 

$90,918.41 
 

$104,537.53 
 

Total Present Worth $1,332,241.41 
 

$1,587,906.53 
 

PW with 316 SS (2 trains) $1,422,225.41 
 

$1,656,470.53 
 

PW with 1 train (304 SS) $867,576.41 
 

$1,136,025.53 
 

*The present worth cost doesn’t include coagulant and polymer costs or sludge generations. Stantec’s work to 
date has shown that water chemistry involved with coagulation/flocculation is the same regardless of how the 
solids might be removed from the system and that the solids generation rates are roughly equal. 

Evaluation Process 

The following evaluation criteria was presented in the RFP: 

A. Cost (50 Points): Present worth life cycle cost will be calculated based on the information submitted 
on the Proposal Form and will include the following: 

a. Capital Cost of the system delivered to the site to be installed by the construction contractor, 
including but not limited to installation certification, design support to the engineer, as well 
as commissioning of the system by the vendor. 

b. Operation and Maintenance Costs: present worth analysis based on: 
i. Ballast demand/cost at annual average daily flow (0.81 MGD) 
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ii. Connected Electricity Costs of $0.095/kWhr (based on all motor run times and 
connected horsepower) 

iii. 20-year life; and 
iv. 1.5% interest/inflation rate 

B. Technical Qualifications and Experience (20 points): 
a. The Evaluation will include the Ballasted Flocculation vendor’s experience with installing 

effluent polishing systems on wastewater treatment plants, with emphasis on installations 
on lagoon wastewater treatment plants. 

C. Operational Factors (15 points): 
a. Operator Vendor preference 
b. Operator Ballast Preference 
c. Operator Clarification Preference 

D. Technical Support (10 points): 
a. The Evaluation will consider the Vendor’s Ability to provide support for the installation after 

construction final completion is achieved, as well as, the vendors history with trouble 
shooting and solving operational problems with their systems. 

E. Exceptions (5 Points): 

Comparison of the proposals based on the noted evaluation criteria 
 

Criteria Actiflo Co-Mag Comments 
Cost (50 points) 50 42 Difference is based on percentage of costs 
Technical Quals/Experience (20 
pts) 

19 19 Both systems provided strong references – one 
Actiflo owners commented on cleaning 
requirements, A Co-Mag owner commented on 
complexity. 

Operational Factors (15 pts) 9 15 Operators gave 5 out of 5 for Co-Mag, and 3 out 
of 5 for Actiflo – in each category 

Technical Support (10 pts) 4 10 Actiflo 9 days vs Co-Mag 21 days 
Exceptions 5 5 Actiflo followed up saying no increase for 

polymer makeup/activation system 
Total Points 87 91  

References 

Each vendor provided a list of references, Stantec was able to contact and interview four (4) Co-Mag 
installations and three (3) Actiflo installations. Attached to this memo is the documentation of each of the 
interviews. All installation reported favorably of their process.  

Conclusion 

The cost difference between the two vendors is in the order of 16% whether based on straight capital cost or 
comparing present worth values.  A difference of this amount is considered significant in engineering 
evaluations.  However, the facility plan idendifies the phosphorus removal portion of the project at $ 6 million.  
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Considering the price difference and comparing it to the total project cost reflects a difference of slightly more 
than 4%. Less than 10% is considered roughly equal. In addition, Actiflo excluded the polymer make up 
system but later indicated they would add it at no cost and proposes to provide less than half the amount of 
start up support and operator training (offered a $1200/day cost to cover 12 additional days).  Adding in 
additional support causes the difference to decrease somewhat, but not enough to make up the difference 
between the two. 

Based on the evaluation scoring criteria both systems come in with nearly identical scores. The similar 
scoring results indicate that both systems are reputable, high quality equipment. Also, based on the 
assessment of the technical treatment and performance of each vendors system, both proved effective and 
reliable systems.  

Finally, the operators have provided their feedback and preferences based on the 4 separate seasonal 
piloting events. 

Recommendation 

The results presented in this analysis will be discussed during the scheduled conference call on September 
20th for development of a consensus. 

 

Stantec Consulting Services Inc. 

Jack Myers  
Associate 
 
Phone: (802) 497-6418 
Fax: 802-864-0165 
jack.myers@stantec.com 

Attachment: Vendor Reference Checks 

 

 

 

 

           Jack Myers

6



 
Installation Reference Check –  

Facility: Billerica MA 

Operator: Jeff Kalmes 

System: Co-Mag 

Summary of Discussion; 

• Date of install – 2010, First full-sized installation 
 

• Type of WWTP ahead of effluent polishing system – Activated Sludge 
 

• Flow - Design flow is 5.5, 3.7 MGS 13.8 MGD Peak.  
 

• Effluent TP limit?   Is it seasonal? – 0.2 mg/l - April 2 to October 31, 1.0 mg/l - November 1 
to April 1 

 
• Preferred Coagulant? Alum, but have used Ferric 

 
• Preferred Polymer? Have used both cationic and anionic 

 
• Ease of Operation and or ability to react to changes in influent characteristics 

(flow/load) Visual process, pH and polymer need to be right, based on flocs, adjusts to 
incoming flow, operator’s job to set right dosages, etc. 

  
• Effectiveness of Ballast Recovery, what is the recycle rate that you have found to be 

optimal? 10 to 15% of all flow, Evoqua tests it all based on the specific plant.  
 

• Comments on ordering more Ballast – 6 tons ordered, Evoqua owns this company. 
 

• Quality of Supplier’s Support, any issues accessing replacement parts? How responsive is 
the supplier when issues come up with the programming?  Gear boxes broke, no 
problem. No issue with programming, adjust the system to whatever you want. Up to you 
to make sure you keep it moving.  
 

• System Complexity? Can you reasonably easily turn the system on and off, as needed? 
Do you have any issues with ballast settling in the piping? – No Response 

 
• Quality of tanks and components 100% outdoors, no problem with Magdrum. No 

breakdowns other than mixers. Very good reliability, changed the skin on the mag drum, 
probably could have lasted longer but they decided to change. 

 
• Reliability of system and components Reliable 

 
• Any general comments on routine/regular maintenance Any other part of the treatment 

plant. Learning curve is quicker than a biological process.  
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• Is the sludge production from the effluent polishing system higher, lower, or about what 

you thought it would be? Removing sludge, thin sludge that would not settle biologically. 
Primary, Mixed liquor, tertiary (thin), didn’t add any loading to the process. 

 
General Comments from Operator 

They picked this system after seeing the demo work and they felt confident it would work 
because they have stringent phosphorus removal standards. Evoqua tests which polymers and 
coagulants, recycle rate, etc… that will work best for the plant.  
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Installation Reference Check – 

Facility: Danbury Ohio 

Operator: Scott 

System: Actiflo 

Summary of Discussion; 

• Date of install - 2005

• Type of WWTP ahead of effluent polishing system - Lagoons

• Flow - Design flow is 1 MGD, Actiflo design is 2 MGD.

• Effluent TP limit?   Is it seasonal? – 1.0 mg/l Not Seasonal

• Preferred Coagulant? Alum

• Preferred Polymer? Ciba

• Ease of Operation and or ability to react to changes in influent characteristics
(flow/load) Easy to operate and adjust. If we change a setting, it takes about 20 minutes
to adjust. New operator is starting at this plant and Scott thinks it will take him about 2
weeks to learn the system.

• Effectiveness of Ballast Recovery, what is the recycle rate that you have found to be
optimal? They say it is supposed to be 80% reject, 20% accept. However, we have found
that 90 to 95% of the sand does not get rejected and is used again.

• Comments on ordering more Ballast – No problems, we order about once a year, 8
pallets 

• Quality of Supplier’s Support, any issues accessing replacement parts? How responsive is
the supplier when issues come up with the programming?  We had to replace the
recirculation pumps that are over 10 years old. The representative was surprised it lasted
that long. Other replacements were just regular wear and tear and we haven’t had
much trouble getting them. For instance, we replaced the gear boxes and rapid mix
motors, they weren’t hard to replace.

• System Complexity? Can you reasonably easily turn the system on and off, as needed?
Do you have any issues with ballast settling in the piping? The system is not that complex
to use. However, it is useful to have an IT guy for the computer system. When there is a
problem, they know exactly how to fix it. I haven’t had any major problems figuring out
the system though.

• Quality of tanks and components Very good, outperformed what was expected.

• Reliability of system and components Reliable
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• Any general comments on routine/regular maintenance Daily backwash, testing the 
ballast recovery and sand. Nothing too serious and is easily done. 

 
• Is the sludge production from the effluent polishing system higher, lower, or about what 

you thought it would be? We have a 0.5-acre pond, 10 feet deep that gets dredged 
once every 2 or 3 years. It all depends on the water quality coming into the system. We 
have clear water because of the lagoon so the system really only removes the 
phosphorus. Therefore, the sludge only contains some phosphorus and alum (and algae) 
but it isn’t a lot to deal with. 

 
General Comments from Operator 

Scott was very nice to talk to and he was eager to help us more if you have additional 
questions. His number is 419-217-1496. He has over 35 years of experience and is very 
knowledgeable.  
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Installation Reference Check –  

Facility: Swamp Creek WWTP, Gilbertsville PA 

Operator: Lew Christy 

System: Co-Mag 

Summary of Discussion; 

• Date of install – May 2016 
 

• Type of WWTP ahead of effluent polishing system – Activated Sludge 
 

• Flow - Design flow is 1.0 MGD 14 MGD Peak.  
 

• Effluent TP limit?   Is it seasonal? –1.0 mg/l in summer (4/1-10/31) 2 mg/l in winter 
(November 1 to March 31) 

 
• Preferred Coagulant? Alum 

 
• Preferred Polymer? Evoqua likes to use the magna floc E38, however, Lew uses an 

emulsion-based polymer. Evoqua performed pilot studies for a while before giving 
recommendations to Swamp Creek.  

 
• Ease of Operation and or ability to react to changes in influent characteristics 

(flow/load) At 1 MGD, the process changes made on the system can be seen on the 
Phosphorus levels after about a half an hour. Once dialed in, the system is easy to adjust, 
and it has a relatively simple learning curve.  
  

• Effectiveness of Ballast Recovery, what is the recycle rate that you have found to be 
optimal? 50% of full flow. Usually loose 5 to 10% after 1 MGD, however, Lew said it might 
be less. 
 

• Comments on ordering more Ballast – Stuck with the one supplier, but it is not hard to get, 
usually around 2 weeks. 

 
• Quality of Supplier’s Support, any issues accessing replacement parts? How responsive is 

the supplier when issues come up with the programming?  Haven’t had to replace many 
parts yet. Board on a RAS valve had to be replaced, but it was a relatively simple 
replacement.  
 

• System Complexity? Can you reasonably easily turn the system on and off, as needed? 
Do you have any issues with ballast settling in the piping? Our system is gravity based, 
unlike Evoqua’s design with pumps. Therefore, there were problems with the Ballast 
settling in pipes at first. The engineers at the plant fixed it immediately and had to sign off 
with Evoqua on the adjustments. 

 
• Quality of tanks and components A+ Quality 
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• Reliability of system and components No issues, reliable 

 
• Any general comments on routine/regular maintenance Only general maintenance that 

had been done includes oil changes in gear boxes and greasing motors.   
 

• Is the sludge production from the effluent polishing system higher, lower, or about what 
you thought it would be? Minimal sludge production. Just have to pay attention to 
where the waste stream goes. Evoqua should have recommendations for this. 

 
General Comments from Operator 
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Installation Reference Check –  

Facility: Manchester CT 

Operator: Mike Emond 

System: Actiflo 

Summary of Discussion; 

• Date of install - Spring 2015 
 

• Type of WWTP ahead of effluent polishing system - 4 stage bardenpho 
 

• Flow - Design flow is 8.2 MGD, wet weather is 18 MGD. Actiflo design is a total of 28 MGD.  
 

• Effluent TP limit?   Is it seasonal? - 0.39 mg/L as monthly average. Instantaneous max is 
0.78 mg/L. Rolling seasonal monthly cap. Seasonal average cannot exceed 14.48 
pounds per day. 

 
• Preferred Coagulant? Initially supplied by Actiflo, purchased through Vealoia, Hyrdex 

3375 emulsion Actiflo 
 

• Preferred Polymer? Cationic polymer 
 

• Ease of Operation and or ability to react to changes in influent characteristics 
(flow/load) Base flow dosage, shooting for 0.15 mg/L, all flow paced. Steady as far as 
WWTPs go. Once it is set up, easy to manage, start ferric without any flocculant being 
added, it will not let you. 

  
• Effectiveness of Ballast Recovery, what is the recycle rate that you have found to be 

optimal? Recover rate is higher than 90%. Recycle rate is flow paced. 
 

• Comments on ordering more Ballast – Haven’t had to yet. 2 pallets of 60 bags, about 
halfway through second pallet. 

 
• Quality of Supplier’s Support, any issues accessing replacement parts? How responsive is 

the supplier when issues come up with the programming?  No replacement parts at this 
time. 

 
• System Complexity? Can you reasonably easily turn the system on and off, as needed? 

Do you have any issues with ballast settling in the piping? Injection point for ferric and 
injection point for flocculant. Uses rapid mixer, large metrication mixer where the ferric 
and ballast gets well mixed and forms a real nice tight floc. Goes through underflow 
clarifier that has lamella plates, separated clear water comes up though bottom and 
over a set up of weirs. Easy learning curve. Very straightforward. 

 
• Quality of tanks and components Right angle drives (mixers), sludge is pumped back up 

to vortex separator, rubber line pump, stainless steel piping. Plastic honeycomb lamella 
plates (using plastic inserts) 
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• Reliability of system and components Only issues at start up, leaves landing inside the 
tank or dead pigeon. Once it is up a running, haven’t had to take a side down due to 
equipment failure. 

 
• Any general comments on routine/regular maintenance Two trains that run parallel, one 

run at a time, handle 14 MGD separately. Regularly switch between the two so that we 
can take one down. Hose down algae that grows on it over time. Do this for 
precautionary. We do all inspections, clean all the ferric lines at start up. Once started, 
more house-keeping. 

 
• Is the sludge production from the effluent polishing system higher, lower, or about what 

you thought it would be? 190 to 230 pounds per day of phosphorus sludge, goes through 
primary clarifier, gravity thickener, then stored separately. Not significant enough to not 
use the system.  

 

General Comments from Operator 

Capital costs and foot print was much different than CoMag, lower. Simplicity of the Actiflo 
system seemed better. CoMag is better for lower phosphorus limits. Actiflo could guarantee 0.07 
mg/L without piloting anything. Influent total phosphorus load into the system. Before it goes 
through any phosphorus removal system. In order to quantify a performance, influent had to be 
0.2 mg/L of phosphorus entering the system in order achieve 0.07 mg/L.  

Asked about more waste coming from Actiflo system. Magnetite recovery is better than what 
we would get. Fixed phosphorus has to leave the system somehow. More ballast waste 
associated with sludge  
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Installation Reference Check –  

Facility: Smithfield RI 

Operator: Karen Goffe 

System: Actiflo 

Summary of Discussion; 

• Date of install – 2014. 
 

• Type of WWTP ahead of effluent polishing system – BNR, A20 process 
 

• Flow - Average is 2 MGD, Design flow is for 3.5 MGD. 
 

• Effluent TP limit?   Is it seasonal? –0.2 mg/L – Summer, 1.0 mg/L – Winter 
 

• Preferred Coagulant? Ferric Chloride 
 

• Preferred Polymer? Dry Polymer, Kruger Product 
 

• Ease of Operation and or ability to react to changes in influent characteristics 
(flow/load) ) “You push the button and it runs” Hadn’t have had any issues, only issues in 
winter with computer program issues, but not major 

  
• Effectiveness of Ballast Recovery, what is the recycle rate that you have found to be 

optimal? Add less sand than anticipated. Most of it is left to be reused again, basically 
recycling all. Might add a 5-gallon pail once every couple of weeks.  

 
• Comments on ordering more Ballast – Holliston sand, no problems finding it. 

 
• Quality of Supplier’s Support, any issues accessing replacement parts? How responsive is 

the supplier when issues come up with the programming?  Replaced the motor on rapid 
turbo mixer, easy to replace, sometimes hard to get them to replace under warranty. 

 
• System Complexity? Can you reasonably easily turn the system on and off, as needed? 

Do you have any issues with ballast settling in the piping? Easy to swap trains, swapped 
weekly, found that this is optimal. Only issue we had with them so far, the sand pumps 
have a small impeller, the sand pump gets clogged and loses pressure. Keeps this to 
minimum when we swap weekly. Does have some sand getting to chlorine contact tank 
(not a lot). 

 
• Quality of tanks and components No Issues 

 
• Reliability of system and components Reliable so far. 

 
• Any general comments on routine/regular maintenance Routine and easy 

maintenance, drain the tank and clean the lamellas. Fill it back up and running again, 
not 
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• Is the sludge production from the effluent polishing system higher, lower, or about what 

you thought it would be? Less than we anticipated, sludge goes to the head of the plant 
and drops out in the primary clarifier  

 
General Comments from Operator 

This Actiflo system was designed more for zinc removal, because of this it runs year-round. Zinc - 
50.1 µg/L is limit. Before Actiflo, there is lime addition, then it goes in Actiflo tank. They are 
pleased with the system.  
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Installation Reference Check –  

Facility: Sturbridge MA 

Operator: Zackary Donahue 

System: Co-Mag 

Summary of Discussion; 

• Date of install – 2011 installed, 2012 everything was upgraded and running. 
 

• Type of WWTP ahead of effluent polishing system – BioMAG and CoMag for activated 
sludge system. 

 
• Flow - Design flow is 1.3 MGD, peak is 1.8 MGD. Normally see flows less than 0.5 MGD. 

 
• Effluent TP limit?   Is it seasonal? –0.12 mg/L April 1st through October 31st, November 

through March is 1.0 mg/L 
 

• Preferred Coagulant? We were using PAC (Epic 58), zinc limit received. Determined Ferric 
gave better Zinc removal during process, made switch to ferric. If we didn’t have the zinc 
limit, we would be using PAC. Ferric is more dangerous and complex to work with. 

 
• Preferred Polymer? Clara Floc – NE 2169 from SNF polydine (anionic). Rep came from 

polydine company came in to do jar testing. Happy with the way it is performing. 
 

• Ease of Operation and or ability to react to changes in influent characteristics 
(flow/load) Constant mixing needed to keep sites around the areas form settling out. 
Mixers are one part of the moving requirement. Sludge pump that is constantly running. 
Not too complex once you wrap your head around it. The process does not work without 
the use of polymer. Mag drums needed to be re-skinned because of wear on them (not 
cheap). It involved the use of a crane and hauling them off to a different site. A lot of 
moving parts, once you learn what to look for. 
  

• Effectiveness of Ballast Recovery, what is the recycle rate that you have found to be 
optimal? 5%, 25 pounds a week, maybe 50. Mainly the recycle rate is set to flow to keep 
settling in the pipes from occurring. 200 gpm right now. 
 

• Comments on ordering more Ballast – Order from quality magnetite. Cutting out middle 
man, Evoqua, saves a few hundred dollars on the delivery. 21 tons of magnetite ordered 
once a year. But CoMag only, not nearly as much. 

 
• Quality of Supplier’s Support, any issues accessing replacement parts? How responsive is 

the supplier when issues come up with the programming?  Changed out like 4 or 5 valves 
over a 6 year period. $600 for larger, $200 for smaller one. Changing the valves was a 
huge headache, the valve is located higher than the water level.  
 

• System Complexity? Can you reasonably easily turn the system on and off, as needed? 
Do you have any issues with ballast settling in the piping? We used to turn it off in the 
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winter, permit got more relaxed in the winter. If you must shut CoMag down, you can 
bypass flow.  

• Quality of tanks and components Good, we had to change out the skin on the Mag
drums. But they are almost sacrificial. Manufacturing been good.

• Reliability of system and components Reliable except for the valves. The valves were a
design flaw that the valves were mounted lower than the water level.

• Any general comments on routine/regular maintenance Oil changes in mixers, checking
oil in gear boxes of Mag drum drives, oil changes in the sludge pumps. Synthetic oils are
used to get longer life. Keeping up with regular maintenance isn’t a problem.

• Is the sludge production from the effluent polishing system higher, lower, or about what
you thought it would be? Sludge production combined with BioMAG. It is kind of watery,
not hard to deal with or get rid of. Recommends a polishing magnet at the end to be
part of the design, it would have made their lives a little easier.

General Comments from Operator 

Lot less moving parts in Actiflo system. A lot of equipment, electricity usage, and moving parts in 
CoMag system. Magnetite DOES create wear. 
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Installation Reference Check –  

Facility: Waterbury VT WWTP,  

Operator: Pete Kroczyk 

System: Co-Mag 

Summary of Discussion; 

• Date of install – May 2013 
 

• Type of WWTP ahead of effluent polishing system – 3 cell aerated lagoon 
 

• Flow - Design flow is 0.5 MGD 0.17 MGD – ADF 
 

• Effluent TP limit?   Is it seasonal? –0.8 mg/l in in 2020 drops to 0.2 mg/l 
 

• Preferred Coagulant? PAC, did use ferric, but issues with staining and corrosive, more pH 
adjustments required. Sodium Hydroxide as pH adjustments. 

 
• Preferred Polymer?  

 
• Ease of Operation and or ability to react to changes in influent characteristics 

(flow/load) Spike load gets attenuated very well. Process is very easy to manipulate, 
easy process to run.  
  

• Effectiveness of Ballast Recovery, what is the recycle rate that you have found to be 
optimal? Rate varies over course of the year 
 

• Comments on ordering more Ballast – Easy, no problems. Magnetite can get a bit dirty. 
 

• Quality of Supplier’s Support, any issues accessing replacement parts? How responsive is 
the supplier when issues come up with the programming?  No major problems getting 
parts. 
 

• System Complexity? Can you reasonably easily turn the system on and off, as needed? 
Do you have any issues with ballast settling in the piping? Some, but diligently keep them 
clean. Periodically clean the chlorine contact tank. There is a buildup but should occur in 
all systems. 

• Quality of tanks and components Stainless steel, standing up well. Staining from ferric 
 

• Reliability of system and components Very reliable 
 

• Any general comments on routine/regular maintenance Greased, cleaned, that’s about 
it 

 
• Is the sludge production from the effluent polishing system higher, lower, or about what 

you thought it would be? 8 drying beds, drum thickener pumped out with drying beds. 
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Turns to dust through winter, dries well. Casella sends it to resource recovery in Northern 
NY or landfill. 

 
General Comments from Operator 

A more senior experienced group of people with CoMag. We think it is a great process.  
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M I N U T E S 

 
Newport, NH – Vendor Preselection 

September 20, 2018 
9:00AM 

 
Attendees: 
 Hunter Rieseberg, Town of Newport 

Paul Brown, Town of Newport 
 Arnold L. Greenleaf, Town of Newport 
 Dennis Greene, NH DES 
 Kenneth Kessler, NH DES 
 Jack Myers, Stantec 
 Virgil Lloyd, Fuss & O’Neill 

Doug Brisee, Fuss & O’Neill 
 
 The meeting started at approximately 9:05AM 
 

Virgil Lloyd introduced all the attendees on the phone line, and then handed it over to Jack 
Myers to review the draft recommendation memorandum developed by Stantec, as a 
subconsultant to Fuss & O’Neill. During the review of the memorandum several questions were 
asked. They are as follows: 
 

1. Is one system more universal than the other in terms of staff running the system 
and spare parts? 
 
In the engineer’s experience, it is not believed that one system is more universal than 
the other.  The water chemistry is the same for both processes. Other than the ballast, 
both systems also use similar equipment in terms of mixers, reaction tanks, etc. 
 
References indicated that it takes staff approximately 2 weeks to pick up on the 
operation of the system.  This was similar for both systems. 
 

2. Are there multiple sources for the magnetite ballast material used in the Co-Mag 
system? Where does it come from? 
 
It was mentioned that there is one known source for the magnetite, however there may 
be more sources.  F&O and Stantec to follow up with vendor to confirm. 
 
It was stated that the sand ballast material used in the Actiflo system can come from a 
number of different sources. 
 

3. The reference checks made mention of the mag-drum for the Co-Mag system 
needing to be re-skinned. How much is this effort? 

 
F&O/Stantec did not know what the cost was for reskinning the mag-drum.  F&O and 
Stantec to follow up and respond accordingly. 
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It’s the engineer’s understanding that the mag-drum skin is sacrificial and has a life span 
of 7-10 years.  Furthermore, it’s our understanding that the replacement of the mag-
drum skin can be replaced by the operators. 
 

4. What does the Bid Alternate/Add for the 316 Stainless Steel cover?  
 
The bid alternate add for 316 stainless steel upgrades all wetted parts (i.e. reaction tanks, 
clarifiers, etc.) to 316 stainless steel.  
 
The standard material in the base bid is painted steel for Actiflo and 304 stainless steel 
for Co-Mag. 
 

5. Does either system require a larger building footprint or electrical system 
upgrade? 
 
Based on the drawings submitted in the proposals, both systems would require a similar 
sized building footprint.  There is no clear advantage. 
 
Both systems also have a minor connected horse power, therefore no electrical system 
upgrade is envisioned for either system. 
 

6. Could the power for the previously installed disc filters be used? 
 
It is envisioned that the power for the disc filters can be used for the ballasted 
flocculation system, however this will need to be determined during the preliminary 
design phase. 
 

7. Evoqua used to be Cambridge Water.  Do you know if the same level of 
support/expertise still exists at Evoqua? 

 
It’s the engineer’s understanding that the level of support remains essentially the same. 
It’s the engineer’s understanding that Ray Pepin, a Senior Process Engineer who was 
heavily involved with the design of the Co-Mag process, is still with Evoqua. 
 
It was suggested that Ray may have retired.  F&O and Stantec to follow up and 
respond accordingly. 
 

8. Do the engineers have a personal experience with either Co-Mag or Actiflo? 
 
The engineers have previous direct design experience with Co-Mag, but not Actiflo.  It 
was emphasized that there was no biases taken into account when developing the 
analysis. 
 

9. What is the anticipated coagulant? 
 
Both coagulants showed they could work during the pilot testing phase, and the 
proposals included a coagulant skid feed system for both PAC and Ferric Chloride to 
give the operator flexibility. 
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10. The Facility Plan recommended one additional staff member for the treatment 

plant. Is that still the case for both of these vendors? 
 
Yes, an additional staff member is required, independent of the selected vendor.  Both 
systems will still require dewatering equipment, and an additional staff member will 
help with operation of both the tertiary system and solids handing system. 
 

11. Does either system show a clear advantage in terms of discharge limits the 
Town may see further down the line? 

 
No, both systems use the same water chemistry and have shown a track record of 
meeting very low limits. 
 

12. Any advantage in terms of sludge generation? 
 

Based on the engineer’s experience, there is no clear advantage in terms of sludge 
generation.  Both systems use the same water basic chemistry. 
 

That concludes the questions that were discussed.  Other discussions were as follows: 
 

• Dennis Greene indicated that either system is acceptable to NHDES. He stated that it is up to 
the Town’s preference and if they think the operational advantages outweigh the modest cost 
differential. 
 

• Arnold stated that he has visited a plant with a Co-Mag system online (Waterbury, VT), but not 
a plant with an Actiflo system online. 
 
It was determined that in an effort for the Town to make an educated decision, a site visit to an 
Actiflo plant would be beneficial.  The Jaffrey, NH plant is the closest plant with an Actiflo 
system. 
 
Ken Kessler provided the contact information for Jason Beckwith, the plant operator for 
Jaffrey.  F&O will contact Jason and coordinate a site visit for the team. 

 
The meeting ended at approximately 10:20AM. 
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N19 W23993 Ridgeview Pkwy, Suite 200 
Waukesha WI 53188 USA   

Page 1 of 1 

August 16, 18 

 

Douglas Brisee, PE 

Senior Project Engineer 

Fuss & O'Neill, Inc. 

146 Hartford Road,  

Manchester, CT 06040 

 

Dear Doug, 

 

Evoqua Water Technologies is please to submit the attached response to the request for proposals for the 

tertiary treatment system at Newport wastewater treatment plant. The proposed CoMag treatment system 

is a proven technology for the removal of solids, heavy metals and other particulate or precipitated contam-

inants. The CoMag process is based on conventional coagulation and flocculation, but uses an innovative 

ballast material, magnetite, which differentiates the process from other technologies. 

As requested in the RFP, the base offer from Evoqua consists of a two-train CoMag system with wetted parts 

in SS304. An adder for using SS316 and a deduct for a single-train in SS304 option are also included. All 

options use conventional clarifiers, which we believe offer the best value for this plant.  

To aid your evaluation, we have included names of reference plants and data from those reference plants 

(Section 2). As you can see from the publicly-available, long-term effluent performance data presented in this 

proposal and from the results of the pilot tests at Newport, CoMag systems are robust and are reliably able 

to meet very low concentrations of effluent total phosphorus limits. We have highlighted a few examples of 

continued support in troubleshooting and process optimization provided to existing CoMag installations (Sec-

tion 3). Several of our CoMag field engineers live within a three-hour drive from Newport, which will ensure 

that the plant will receive prompt support. 

We are excited to participate in this project and to offer a cost-effective, innovative product for Newport. We 

look forward to hearing from you. Please contact me directly if you have any questions on this proposal.   

With kind regards, 

 

Avinash Bhat, P.E. 

Technical Sales Engineer 

Phone: (262) 521-8224 

Email: avinash.bhat@evoqua.com 
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System Description  Private & Confidential 

1 Introduction 

Evoqua Water Technologies LLC is pleased to offer this binding price proposal to Fuss & O’Neill, in 

response to the request for proposals dated on June 28, 2018.  

The CoMag system is being offering in conformance with the request for proposal and addenda 

numbers 1 and 2.  

1.1 CoMag System Description 

The CoMag system improves chemical flocculation treatment in wastewater and drinking water 

applications by using magnetite (a readily available, completely inert iron ore) as a weighting agent 

to ballast conventional floc, resulting in rapid and reliable settling and clarification. The CoMag 

system settles floc up to 30 times faster than conventional treatments, enabling plants to increase 

capacity and clarifier performance. It also helps meet tighter regulations in smaller treatment vol-

umes than alternative technologies, allowing facilities to reduce plant investment costs for up-

grades. CoMag delivers superior particulate contaminant removal like tertiary filtration systems, 

with reliable process performance especially during hydraulic and/or solids shock loads. This level 

of performance cannot be observed in filtration systems, as they are subject to clogging under 

such high loads. The superior particulate removal of CoMag also enables higher UV transmittance 

with significant cost savings in UV energy and maintenance. Additionally, the CoMag system is a 

sustainable technology because magnetite ballast is continuously recovered for reuse in the sys-

tem making it a very cost-effective technology to operate. 

The CoMag system consists of three main components (see figure 1): i) reaction tanks for coagula-

tion, flocculation and ballast addition, ii) a clarifier, iii) and a ballast recovery system located in the 

waste sludge line.  

As seen in figure 1, CoMag recycles settled solids from the clarifier to the coagulation-flocculation 

tanks. The internal sludge recycle is a unique process enhancement of the CoMag system that 

promotes sludge densification and solids contact. The internal recycle also brings back excess 

chemicals that were not used in the first pass providing more efficient chemical use. 

Below are photos from existing installations showing some of the major equipment components 

which make up a typical CoMag system. 
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Figure 2: CoMag reaction tanks. 

Figure 3: CoMag clarifier. 

Figure 1: CoMag system configuration. 
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Figure 4: CoMag shear mixer and magnetic recovery drum. 

1.2 Newport CoMag Design 

The proposed CoMag system for the Newport WWTP includes two independent trains, each sized 

to treat up to 1.3 MGD. Automatic valves upstream of the CoMag system will control the influent 

flow to each CoMag train. Each CoMag train will consist of one coagulation tank, one ballast addi-

tion tank, one polymer addition tank, and one clarifier. A common static mixer will be provided 

upstream of the two CoMag trains.  

Influent wastewater from the secondary process will be pumped to the static mixer, where coag-

ulant and, if necessary, caustic will be added and dispersed. Wastewater will then enter the coag-

ulation tank, which will provide a detention time of 3 minutes at the average daily flow rate. 

Wastewater will overflow a weir in the coagulation tank to enter the ballast addition tank. Virgin 

magnetite will manually be added to this tank. In addition, recovered magnetite from the ballast 

recovery magnetic drum (mag drum), mounted above the ballast addition tank, will be discharged 

to this tank. Wastewater will flow through an underflow baffle from the ballast addition tank to 

the polymer addition tank, where a polyelectrolyte (polymer) will be introduced. Finally, the 

wastewater will flow to the clarifier center well through a 10″ diameter pipe. The effluent from 

both clarifiers will flow by gravity the downstream treatment unit.  

A portion of the settled solids in the clarifier will be pumped back to the ballast addition tank, 

while the remainder of the flow will be pumped up to the magnetite recovery system. Waste 

sludge will be separated from the ballast (magnetite) by the magnetic drum separator. Waste 

sludge will then be sent for further processing and the recovered magnetite will be recycled back 

to the ballast addition tank.  
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1.2.1 O&M 

Polymer and coagulant consumption rates have been established during the four piloting phases 

for CoMag, hence not repeated here. Ballast consumption is expected to be 8–12 lb/d under aver-

age condition (0.81 MGD influent flow rate). The cost of magnetite is $515 per ton, plus freight.  

The following table summarizes power consumption at the average condition. 

Component 
Qty. Con-

nected 
Qty. Op-

erating 
Name-

plate HP 
Usage 

h/d 

Total Con-
sumption 

kWh/d 

Coagulation Tank Mixer 2 1 1.0 24  12.5 

Ballast Tank Mixer 2 1 1.0 24  12.5 

Polymer Tank Mixer 2 1 1.0 24  12.5 

Return Sludge Pump 2 1 2.0 24  25.1 

Waste Sludge Pump 2 1 2.0 24  25.1 

Shear Mixer 2 1 1.0 24  12.5 

Mag Drum Separator 2 1 1.5 24  18.8 

Total        119 

1.2.2 Redundancy 

As required by the specifications in the request for proposals, each train of the CoMag system 

proposed can treat a maximum monthly flow rate of 1.3 MGD.   

Each CoMag train will have independent, identically sized waste sludge (WS) and return sludge 

(RS) pumps. Since the RS pump is sized identically to the WS pump, the RS pump can be used to 

waste if the waste pump fails. Effluent water quality will not be affected by the lack of recycle 

during this period.  

1.3 Drawing and Shipment Information 

Evoqua will furnish shop drawing submittals and equipment per the following project schedule: 

• Submittal Drawings:  8 to 12 weeks from the date of final agreement by both parties. 

• Submittal Drawing Reviews/Approvals: 4 to 6 weeks from Evoqua’s delivery of Submittal 

Drawings. 

• Shipment of Equipment: 18 to 22 weeks after approval of Submittal 

Evoqua has provided typical standard times and shipment dates. Actual times will be provided 

upon receipt of a Purchase Order based upon current backlog. Evoqua will work closely with the 
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General Contractor and/or Engineer to provide delivery dates to meet the overall project schedule 

as possible.   

If Submittal Drawing Reviews/Approvals are not received by Evoqua in accordance with the project 

schedule noted above, Evoqua shall be entitled to a reasonable extension of the Shipment of 

Equipment times and/or a reasonable increase in the contract price to cover costs incurred be-

cause of Submittal Drawing Review/Approval delays unless the delay is the fault of Evoqua. 

1.4 Payment Terms 

The terms of payment are net 30 in accordance with the following milestones: 

Upon engineer’s approval of shop drawings 10% 

Upon Delivery, Acceptance by the Contractor of the Equipment at the plant site, and 

title transfer to the Owner 

70% 

Upon Substantial Completion, defined as system startup. 15% 

Upon successful completion of the Performance Test 5% 

1.5 Freight 

Freight is FOB job site with standard freight allowed to the job site. Our price does not include any 

costs for unloading, transporting on the site, or storage. 

1.6 Field Services 

The price includes Evoqua’s field service for checking the installed equipment and training the 

plant operators. A total of seven (7) trips with 21 days on site are included.  

1.7 Quotation Validity 

This quotation is valid until August 31, 2019 unless extended in writing by Evoqua. In accordance 

with the RFP, after August 31, 2019 the price shall be escalated or decreased by multiplying the 

price by the Construction Cost Index (CCI), published by the Engineering News Record, for the first 

week of the month and year that the construction bid from the contractor is due divided by the 

CCI listed for August 2019. 

Price adjustment by the CCI will be valid until November 30, 2019. Evoqua reserves the right to re-

quote the entirety of the equipment proposed herein, due to raw material price fluctuation. 
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Request for Firm Price Proposals  

Newport Wastewater Treatment Plant 

June 28, 2018 

 

 

 Page 16 of 19 

Exhibit A – Proposal Form 

The following Proposal is hereby made to the: 

 

The Town of Newport, New Hampshire (OWNER) 

15 Sunapee St 

Newport, NH 03773 

 

DESCRIPTION OF WORK.  The undersigned hereby proposes and agrees to furnish all labor, services, 

materials, equipment and all other items and facilities necessary to supply and deliver the system as specified 

in the attached SYSTEM SUPPLIER'S PROPOSAL No. ________________ in accordance with OWNER's 

Proposal Documents entitled "Request For Ballasted Flocculation/Effluent Polishing System, The Town of 

Newport NH WWTP, Newport, New Hampshire" following execution of a construction contract for the 

upgrade of the WWTP. 

 

DOCUMENTS.  This proposal is a complete document that conforms to all of the requirements of the 

"Request for System Supplier Fixed Price Proposal for The Town Of Newport WWTP, Newport, New 

Hampshire".  Included with this document are the System Supplier's Proposal, General Requirements, System 

Supplier Proposal Submittals, Equipment Testing, and Startup and Technical Specifications. 

 

PRICE PROPOSAL.  Schedule of prices for the Ballasted Flocculation/Effluent Polishing System 

(including shop drawings, submittals, spare parts, start-up and follow-up services) shall be as stated herein.  

Such price shall be fixed for twelve months. The prices shall be escalated (or decreased) by the ENGINEER 

from the proposal opening until the actual date of the Bid opening of the construction contract.  The method 

of adjustment shall be determined as follows.  The price shall be escalated (or decreased) by multiplying the 

price by the Construction Cost Index (CCI) published in the Engineering News Record (ENR) for the first 

week of the month and year that the Construction Bid is due divided by the CCI listed for the first week of 

the month and year that the request for proposal is issued. 
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Newport Wastewater Treatment Plant 

June 28, 2018 (ADDENDUM NO. 2) 
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EXHIBIT A PROPOSAL (continued) 

Page 2 

Description         Amount 

 

Furnish and delivery (FOB jobsite, freight allowed)  

Ballasted Flocculation/Effluent Polishing system (including shop drawing submittals, spare parts, warranties 

and guarantees, start-up and follow-up services) in conformance to the requirements set forth in this 

document. 

 

Total Firm Price Proposal: 
 

In Figures 
 

In Words 
 
 

Fabrication and Delivery: 

Number of days for delivery of entire system submittals 

after receipt of the Notice to Proceed. 

  

 

Add/Alternate 316 SS    

All tanks and wetted parts as 316SS 

 

In Figures 
 

In Words 

 

Deduct/Alternate - 1 Train 

For the one (1) treatment deduct, spare motors/and or drives for clarifiers/settling tanks and all mixer motors 

shall be provided as spare parts. 

   

 

In Figures 
 

In Words 
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Submittal Drawings: 8 to 12 weeks from the date of final agreement by both parties; Submittal Drawing Reviews/Approvals: 4 to 6 weeks from Evoqua’s delivery of Submittal Drawings; Shipment of Equipment: 18 to 22 weeks after approval of Submittal.

Avinash Bhat
Typewriter
US$68,564 (adder to US$1,482,369)

Avinash Bhat
Typewriter
Four hundred fifty one thousand, eight hundred eighty one US dollars.

Avinash Bhat
Typewriter
US$1,483,369

Avinash Bhat
Typewriter
One million, four hundred eighty three thousand, three hundred and sixty nine US dollars.

Avinash Bhat
Typewriter
Sixty eight thousand, five hundred sixty four US dollars.

Avinash Bhat
Typewriter
US$451,881 (deduct from US$1,482,369)
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2 CoMag Installations 

There are 29 CoMag installations worldwide, with most them located in the United States. The 

map below shows CoMag installations in the United States (red, filled circle), along with pilot 

studies conducted at various sites (green, unfilled circle). In addition, there are several CoMag 

installations currently in design but are not shown below. 

 

2.1 References 

The table below has contact information for some CoMag plants currently in operation and 

treating to achieve low effluent total phosphorus limits.  Of the plants listed in the table below, 

Waterbury, VT is a lagoon plant with a tertiary CoMag system. 
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Project 
Name 

Street Address City State Postal 
Code 

Name Contact 
Role 

Phone Email 

Concord 509 Bedford St. Concord MA 01742 Alan Cathcart Operator (978) 
318-3250 

acathcart@concordnet.org 

Billerica 70 Letchworth 
Ave. 

Billerica MA 01862 Jeff Kalmes Operator (978) 
671-0956 

Jkalmes@town.billerica.ma.us 

Swamp 
Creek 
WWTP 

148 Municipal 
Dr. 

Gilbertsville PA 19525 Lew Christy Operator (610) 
850-5118 

lewchristy@dejazzd.com 

Waterbury 187 Route 2 Waterbury VT 05676 Peter Krolczyk Operator (802) 
244-7792 

pkrolczyk@waterburyvt.com 

Sturbridge 
CoMag 

New Boston 
Road 

Sturbridge MA 01566 Zackary Donahue Operator (508) 
347-2514 

zachary.donahue@veolia.com 

Maynard 18 Pine Hill 
Road 

Maynard MA 01564 Michelle Murphy Operator (978) 
897-1020 

 

38



 

46704 Newport WWTP, NH CoMag Page 3 of 4 August 2018 
References and Experience  Private & Confidential 

2.2 Reference Plant Performance 

The figure in the following page shows average monthly effluent total phosphorus (TP) concentrations at 

the reference CoMag installations. Data was gathered from the publicly available EPA database of 

permitted facilities (echo.epa.gov). TP values are colored based on whether they were measured after 

the installation of the CoMag system at the facility or before, wherever data for performance before 

installations is available.   
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3 Evoqua Support 

Evoqua has several engineers, an office location within a two-hour drive from the Newport WWTP 

location. 

 

3.1 Troubleshooting Support 

Evoqua has consistently provided troubleshooting help to all its installations, well beyond the ex-

piration of mechanical warranty. Examples of troubleshooting and operator assistance abound. 

Below are a few examples.  

3.2 Waterbury, VT CoMag 

The Village of Waterbury WWTF consists of coarse screens; three lagoons in series for biological 

treatment; a single train CoMag tertiary treatment system; and a chlorine contact chamber. The 

CoMag process was brought on line in August 2014. Waterbury later became aware of various 

new growth opportunities, some of which (microbreweries and the other dischargers to its sys-

tem) could significantly increase the BOD loading to the wastewater treatment facility.  

In the summer of 2016 Waterbury contacted Evoqua seeking to complete a joint BOD reduction 

study which would demonstrate to the Vermont Department of Environmental Conservation the 

41



 

46704 Newport WWTP, NH CoMag Page 2 of 3 August 2018 

Technical Qualification and Experience  Private & Confidential 

enhanced BOD, TSS, and TP removal capabilities of the WWTF with the CoMag process now in 

operation. Evoqua developed and executed a plan to accomplish this objective. The Waterbury 

CoMag BOD reduction study met all objectives by demonstrating that the BOD reduction capabil-

ities of the WWTF were significantly enhanced by the addition of the tertiary CoMag process and 

that the WWTF was capable of processing increased BOD and TSS loadings. 

In addition to the BOD study, Evoqua has continued to support and assist plant staff with periodic 

site visits and telephone consultations. 

3.3 Maynard, MA CoMag  

Maynard WWTF has primary treatment, RBCs, secondary clarification, and a tertiary CoMag sys-

tem. The CoMag system was started up in March 2011. The facility has seasonal (summer/winter) 

effluent limits. Since the winter limits can be met without tertiary treatment, the CoMag process 

is shut down during that period.  

In March 2017, Maynard once again had to start up the CoMag system for the summer season. 

However, during the previous winter, the facility had experienced a complete turnover of plant 

personnel and there was no one there that had any experience with CoMag. 

Maynard contacted Evoqua and requested assistance with restarting the system and training of 

new personnel. An Evoqua engineer responded immediately and spent two days on site guiding 

them through the startup so that they could be in full compliance with the stricter summer limits 

by April 1st. Various Evoqua engineers then visited the facility on several occasions and continued 

assisting and training personnel. This assistance continues through the present. Maynard now 

shares its monthly operating data with Evoqua, and any operational questions that arise are dis-

cussed. 

3.4 Confidential Industrial Client, Colorado 

More than three years after successful startup of a CoMag system in an industrial facility in Colo-

rado (name of facility withheld upon request of owner), Evoqua was approached by the owner of 

the facility to help troubleshoot operational problems with their clarifier.  

In response to this request, Evoqua reviewed operational data from the plant, conducted inter-

views on the phone with the operator to better understand the problem, and then sent three 

Evoqua product engineers to the site. After reviewing the operations at the site and the condition 

of the clarifier components, Evoqua made several written recommendations to the plant operator 

and owner, which resulted in a smoother plant startup and operation. In addition, Evoqua offered 

to follow up the initial visit with an additional visit to ensure that the recommendations effective 

in alleviating the facility's clarifier problems.  
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3.5 Sturbridge, MA CoMag  

At the Sturbridge, MA BioMag and CoMag facility, Evoqua has assisted the plant in optimizing their 

treatment, troubleshoot equipment, and train personnel as needed since the facility started up in 

2012. Assistance has been extended both by phone and in person.    
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Newport, NH 11365-1  Effluent Polishing System 

SECTION 11365 

Effluent Polishing System 
 

PART 1 GENERAL 

1.1 SUMMARY 

A. Description of Work 

1. The work included in this Section includes supplying equipment and services, as 
specified below and on the Contract Drawings, to provide Effluent Polishing 
System using Evoqua Water Technologies LLC (Manufacturer) CoMag™ System 
(CoMag). The General Contractor (Contractor) is responsible for receiving, 
storage, installation, and commissioning the CoMag equipment as described in 
Contract Drawings and Specifications. 

2. The price stipulated in the Bid Form for the equipment and services does not 
include the costs for chemicals, equipment installation, nor for miscellaneous 
parts required for a complete installation, such as piping, wiring, support 
brackets, hardware, valves, etc., unless stated otherwise.  

3. The Contractor shall arrange for the Manufacturer to provide the equipment 
and services described herein at the appropriate times during: construction, 
pre-commissioning, system startup, charging and startup of the CoMag system, 
and functional performance testing. 

1.2 TERMS AND CONDITIONS 

A. The Contractor shall enter into a mutually acceptable agreement with the 
Manufacturer for the supply of equipment and services specified in this Section. The 
price presented for the equipment specified in this Section is based on the 
Manufacturer’s Contract Terms of Sale, included in Attachment 1, and Process 
Performance Guarantee Terms and Conditions included in Attachment 2. The 
Manufacturer reserves the right to adjust the final price for any changes to scope of 
equipment supply or services, Contract Terms of Sale, or Process Performance 
Guarantee terms and conditions. 

1.3 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract apply to Work of this Section. 

1.4 SYSTEM GENERAL DESCRIPTION 

A. The system shall use the CoMag process, designed and manufactured by Evoqua 
Water Technologies LLC to polish secondary treated wastewater effluent. A flow 
meter continuously measures the flow to the process and using a programmable logic 
controller (PLC) controls the addition of coagulant delivered by a metering pump 
system to the flash mix tank. The PLC paces the coagulant dosage based on the 
wastewater flow and set points that the operators adjust to meet desired treatment 
goals. 

B. The process shall include initial mixing for coagulant addition (and pH control, if 
necessary) prior to the reaction tanks. The treatment system functions by 
incorporating fine magnetic ballast into a metal hydroxide floc to capture precipitated 
phosphorus and other fine particulates. A series of mixed reaction tanks shall be used 
for coagulation and flocculation of the solids. Each reaction tank shall have a variable 
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speed mixer to optimize the mixing energy. After the reaction tanks, the wastewater 
flows by gravity to a clarifier and then the clarified effluent flows by gravity to the 
downstream processing. The settled solids shall be pumped back to the reaction tanks 
as recycled sludge, and a portion shall be pumped through an inline shear mixer to a 
magnetic drum separator. Recovered ballast is returned to the process, while 
separated sludge is removed from the process as waste/recovered solids. 

1.5 CONDITIONS OF SERVICE 

A. Influent and effluent conditions describe the characteristics of the wastewater 
entering and exiting the activated sludge system. The design conditions specified for 
this project are in the Process Performance Guarantee included in Attachment 2. 

1.6 ACCEPTABLE MANUFACTURERS 

A. The equipment system supplier shall be Evoqua Water Technologies LLC. 

1.7 REFERENCES 

A. The publications listed below form a part of this specification to the extent referenced. 
The publications are referred to within the text by the basic designation only. 

1. ASME INTERNATIONAL (ASME) 

a. ASME B31.1 (2000) Power Piping. 

2. ASTM INTERNATIONAL (ASTM) 

a. ASTM A 240/A 240M (2004ae1) Chromium and Chromium-Nickel 
Stainless Steel Plate, Sheet, and Strip for Pressure Vessels for General 
Applications 

3. NATIONAL ELECTRICAL MANUFACTURER ASSOCIATION (NEMA) 

a. NEMA ICS 6 (1993; R 2001) Industrial Control and Systems: Enclosures 

4. U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

a. 29 CFR 1910 Occupational Safety and Health Standards. 

5. STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, 
WEF, most recent edition 

1.8 SUBMITTALS 

A. Shop Drawings 

1. Installation Drawings - Provide installation drawings for equipment, including 
reaction tanks, mixers, magnetic drum separators, sludge pumps, and shear 
mixers. These drawings shall illustrate equipment dimensions, nozzle locations 
and sizes, loads, foundation and anchor bolt plans, and materials of 
construction.  

2. Control System Drawings - Provide control system drawings that illustrate the 
block diagram of the control system and panel layouts. The block diagram shall 
illustrate the connections between the Effluent Polishing control system and the 
wastewater treatment plant control systems.  

3. All shop drawings submitted shall be updated by the Contractor to reflect as-
built conditions at installation and startup. 
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B. Product Data 

1. System Controls - Provide a process control narrative that describes the overall 
Effluent Polishing system, sequence of control, interlocks, data collection and 
recording, alarms, and set points. 

2. Material and Equipment List - Provide a complete list of equipment and 
material, including manufacturer's descriptive data and technical literature, 
performance charts and curves, catalog cuts, utility requirements, and 
installation manuals for the all components. 

C. Plans 

1. Commissioning Plan: Manufacturer shall submit a plan for Commissioning 
furnished equipment and system at least 30 calendar days before initiating 
Commissioning. The Commissioning Plan shall include a list of pre-
commissioning, startup and functional performance tests. The plan shall also 
include the forms that will be used to record data in the field. The program shall 
include the startup schedule. 

2. Training Program - Provide a written training course curriculum and training 
instructions 14 days prior to the start of training. 

D. Test Reports and Certificates 

1. Startup Testing and Demonstration - Provide written certification that the 
equipment is installed correctly and in accordance with Manufacturers’ 
requirements.  

E. Operation and Maintenance Data 

1. Provide three complete copies of an operation and maintenance manual that 
includes specific instructions, procedures, and illustrations. 

2. Include control diagrams to explain the operation and control of systems and 
specific equipment.  

3. List personnel hazards and equipment or product safety precautions for normal 
and emergency operating conditions. 

4. Provide a narrative description for startup, shutdown, and post-shutdown 
procedures, including the control sequence for each. 

5. Operator Service Requirements: Include instructions for services to be 
performed by the operator such as lubrication, adjustment, inspection, and 
gage reading recording. 

6. Preventive Maintenance: Include information for preventive and scheduled 
maintenance to minimize corrective maintenance and repair. 

7. Testing Equipment and Special Tool Information: Include information on test 
equipment required to perform specified tests and on special tools needed for 
the operation, maintenance, and repair of components. 

1.9 DELIVERY AND STORAGE 

A. Inspection 

1. The Contractor shall inspect materials delivered to site for damage; unload and 
store with minimum handling. 
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B. Storage 

1. The Contractor shall store materials on-site in enclosures or under protective 
coverings per manufacturers and Manufacturer’s specifications. Protect 
materials not suitable for outdoor storage to prevent damage during periods of 
inclement weather, such as subfreezing temperatures, precipitation, and high 
winds. Store materials susceptible to deterioration by direct sunlight under 
cover and avoid damage due to high temperatures. Do not store materials 
directly on ground. All requirements per manufactures and Manufacturer’s 
specifications will be adhered to and documented in a weekly log for 
engineering inspection. If special precautions are required, prominently and 
legibly stencil instructions for such precautions on outside of equipment or its 
crating. 

C. Equipment Maintenance 

1. The Contractor shall rotate all rotating equipment per Manufacturer’s 
specifications if stored on site for more than four months. 

D. Notification 

1. The Contractor shall notify the Manufacturer when the equipment arrives 
onsite. The Manufacturer may inspect equipment at its discretion. 

1.10 EQUIPMENT WARRANTY 

A. The Manufacturer equipment warranty terms and conditions are included in the 
Contract Terms and Conditions included in Attachment 1. 

1.11 PROCESS PERFORMANCE GUARANTEE 

A. The Manufacturer Process Performance Guarantee terms and conditions are included 
in Attachment 2. 

1.12 DESIGN REQUIREMENTS 

A. The design of each pipe support and pipe support framework shall be the 
responsibility of the Contractor. 

B. The Effluent Polishing System shall incorporate a settled solids recycle loop designed 
to provide a minimum recycle flow rate of 5% of the design forward flow rate. 

C. The phosphorous removal system shall be capable of providing treatment during a 
secondary clarifier upset as defined by maintaining average effluent quality when 
influent TSS is less than or equal to 1,000 mg/L for a period of up to four hours. 

D. Ballast recovery system shall incorporate a means of recovery that is capable of 
passing a minimum of a ¾″ solid to reduce potential for plugging. 

PART 2 PRODUCTS 

2.1 GENERAL 

A. Nameplates: Each major component of equipment shall have the manufacturer's 
name, address, type or style, model or serial number, and catalog number on a plate 
secured to the equipment.  

B. Equipment Guards: Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, 
and other rotating parts so located that any person may come in close proximity 
thereto, shall be enclosed or guarded to prevent accidental personal injury, in 
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accordance with 29 CFR 1910, Subpart O, Machinery and Machine Guarding. Guards 
shall be removable and arranged to allow access to the equipment for maintenance. 

C. Process Connections: Process connections shall use Class 150 (or Class 125 for cast 
iron) flanges connections in accordance with ASME B31.1. Connections less than 1.5-
inch shall be Class 150 flange, Class 125 for cast iron, or NPT, unless otherwise 
indicated. Flanges may be integral or slip-on. 

D. Painting and Finishing: Manufactured goods such as pump bodies and mixers shall be 
factory primed and finished coated in accordance with the manufacturer’s standard 
minimum two coat epoxy finish systems. Stainless steel and PVC components shall not 
be painted. 

E. Electrical Motors: Electrical motors 1 horsepower and above shall be rated for 480 
VAC, 60 Hz, 3-phase service unless approved otherwise. They shall be premium 
efficiency, totally-enclosed fan cooled (TEFC) and rated inverter ready.  

1. Acceptable manufacturers include Siemens, U.S. Motor, Baldor, Toshiba, or 
Evoqua approved equal.  

2.2 EQUIPMENT 

A. General 

1. Furnish and deliver for installation the Effluent Polishing System equipment 
summarized below.  

a. Influent flow meter 

b. Inline static mixer 

c. Clarifier internals 

d. Reaction tank mixers  

e. Sludge shear mixer 

f. Magnetic drum separator 

g. Waste sludge pump  

h. Recycle sludge pump 

i. Recycle sludge flowmeter 

j. Waste sludge flowmeter 

k. Emulsion polymer feed system  

l. Coagulant feed system  

m. pH adjustment system 

n. Influent process pH sensor and transmitter 

o. Effluent turbidimeter 

p. Reaction tank and drum separator high level switches 

q. Sludge blanket level sensor 

r. PLC control system and cabinet 

2.3 STATIC MIXER 

A. Size: 8″ diameter. 

B. Material: PVC. 
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C. Manufacturer:  

1. UET Mixers 

2. Evoqua approved equal 

2.4 REACTION TANKS 

A. The Manufacturer shall provide equipment suitable for installation in steel tanks. 

1. Coagulation Tank  

a. Configuration: rectangular tank with flat bottom 

b. Interior dimensions, each tank: 6′ L × 8′ W × 11.5′ H  

c. Material of construction: Stainless steel 

2. Ballast Tank 

a. Configuration: rectangular tank with flat bottom 

b. Interior dimensions: 6′ L × 4′ W × 11.5′ H  

c. Material of construction: Stainless steel 

3. Polymer Addition Tank 

a. Configuration: rectangular tanks with flat bottom 

b. Interior dimensions: 6′ L × 4′ W × 11.5′ H  

c. Material of construction: Stainless steel 

2.5 CLARIFIER 

A. The Manufacturer shall provide the clarifier tank, launders, feed well, rakes, handrails, 
grating, walkway, and drive for the clarifier. The Contractor shall install the drive and 
scraper assembly.  

1. Tanks 

a. Quantity: two (2), one per train 

b. Diameter: 12.5 ft 

c. Function: Sedimentation 

d. Launders: radial with lower outlet box. 

e. Materials of Construction: wetted parts SS304 

f. Capacity: The clarifier shall be sized to handle flows up to the peak hourly 
flow, as defined in Attachment 2. 

2. Rakes and Drives 

a. Function: Sweep settled solids to outlet 

b. Description: Two rake arms and center well; beam type mechanism 
support bridge with walkway. 

c. Material of construction: 

1) Wetted parts: SS304 

d. Drive: TBD 

1) Motor: TBD HP, 1800 RPM, TEFC, 230/460 V AC, 3 ph., 60 Hz 

2) Shear-pin torque: 6,440 ft-lb 
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2.6 TOP-MOUNT MIXERS 

A. Provide one top-mount mixer for each reaction tank. 

1. Reaction Tank Mixers  

a. Mixing characteristic: solids suspension 

b. Fluid: Metal hydroxide floc, ballast, polymer, and wastewater 

c. Mixer type: Top mount with gear box and hydrofoil impeller 

d. Mixer support: furnished by the Contractor 

e. Materials of construction: 

1) Wetted parts: 304 stainless steel 

f. Drive: Adjustable frequency drive by the Contractor 

g. Impeller: 4-blade high efficiency hydrofoil impeller 

h. Manufacturer:  

1) UET Mixers  

2) Evoqua approved equal 

2.7 SLUDGE SHEAR MIXER 

A. Provide one in-line mixer per train for shearing waste sludge 

B. Function: shear waste sludge prior to drum separator 

C. Mixing characteristic: high shear 

D. Fluid: waste sludge (0.5 to 2% total solids) 

E. Mixer type: In-line 

F. Materials of Construction: 

1. Shaft: 304 stainless steel 

2. Impeller: 440C stainless steel 

G. Drive: Adjustable frequency drive by Contractor 

H. Manufacturer:  

1. UET Mixers 

2. Evoqua approved equal 

2.8 MAGNETIC DRUM SEPARATOR 

A. Provide one magnetic drum separator to separate ballast from waste sludge. 

1. Function: ballast recovery 

2. Type: magnetic separation 

3. Materials of Construction:  

a. Wetted and non-wetted parts: 304 Stainless steel 

4. Drive: Adjustable frequency drive by Contractor 

5. High Level Switch 

a. Provide one (1) switch with NPT adapter and power cord per drum 
separator 
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b. Type: Capacitance 

c. Manufacturer: 

1) IFM, Model LMT121 

2) Evoqua approved equal 

6. Proximity Switch 

a. Provide one (1) switch per drum separator 

b. Type: Inductive 

c. Manufacturer: 

1) IFM, Model IGT249 

2) Evoqua approved equal 

7. Wash Solenoid Valves  

a. Provide one solenoid valve per drum separator 

b. Type: Normally closed 

c. Connection: 1-inch NPT 

d. Manufacturer: 

1) ASCO 

2.9 SLUDGE PUMP 

A. Quantity: two (2) per train, one for waste sludge and one (1) for recycle sludge. The 
recycle pump may be used as waste pump, if the waste pump fails.  

B. Function: pump settled sludge from the clarifiers to the ballast tanks and ballast 
recovery systems. 

C. Type: horizontal end suction centrifugal, recessed impeller 

D. Materials of Construction: 

1. Impeller: Duplex Stainless Steel 

2. Casing: Duplex Stainless Steel 

3. Mechanical Seal: Silicon Carbide 

E. Drive: Adjustable frequency drive, by Contractor 

F. Seal Water System 

1. The Contractor shall provide piping and isolation ball valves required for a fully 
functional seal water system as shown on the drawings. Manufacturer shall 
furnish the following seal water system components for each supplied pump:  

a. 120 VAC solenoid valve  

b. Flow switch 

c. Needle valve 

G. Painting 

1. Pumps shall be factory primed and coated with manufacturer’s standard finish. 

H. Manufacturer: 

1. Goulds 
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2. Sulzer 

3. Evoqua approved equal  

2.10 POLYMER PREPARATION AND FEED SYSTEM 

A. The Manufacturer shall furnish one emulsion polymer feed system. The system shall 
be a complete skid mounted unit which dilutes and activates neat emulsion polymer. 
The unit shall be designed for operation at a maximum of 65 psig at 100 °F. The unit 
shall be tested at 100 psig. The Manufacturer will be responsible for providing a 
complete system as described herein, and for delivering the equipment to the job site. 
The equipment shall be installed by the Contractor, who will be responsible for off-
loading the equipment, providing temporary storage and installing the equipment in 
place. Installation will include mounting the unit, piping the unit, and providing power 
and control wiring to the unit. The unit shall be completely tested in the assembly 
facility.  

B. Manufacturer: 

1. Burt Process Equipment  

2. Evoqua approved equal 

C. Materials of Construction: 

1. The frame shall be of stainless steel and plastics.  

2. All fasteners shall be stainless steel. No coated steel or aluminum components 
may be used.  

3. The polymer pump shall have a complete plastic casing. The casing shall be 
sealed to protect the electronics from the environment.  

4. The rotameter shall be of plastic construction. 

5. The activation chamber components shall be made of PVC, acrylic plastic, and 
stainless steel.  

6. Electrical components shall be assembled in watertight non-metallic enclosures.  

7. Polymer piping shall be plastic.  

8. Polymer valves shall be polypropylene with Viton O-rings.  

9. The calibration column shall be polypropylene.  

10. The polymer injection valve shall have a Hastelloy-C spring and a Viton seal.  

11. The solenoid valve shall be brass. 

D. Polymer Pump 

1. The polymer pump shall be a peristaltic type pump.  

2. The pump shall be suitable for high viscosity emulsion polymers up to 5,000 
centipoise.  

3. The pump shall have variable speed and on-off time control. The pump shall be 
programmable. It shall be capable of manual local control or remote control by 
a 4–20 mA signal. 

4. The pump capacity, at 65 psig, shall range from 0.05 to 5.7 gpd. 

E. Polymer Activation System 
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1. The polymer activation system shall mix the water and polymer by hydraulic 
energy with no back mixing.  

2. Motor operated systems shall not be used.  

3. The activation system shall automatically compensate for changes in solution 
flow to provide constant activation energy. 

4. Systems which require the operator to manually adjust valves to set the 
activation energy levels will not be allowed.  

5. The system shall include a blending-aging chamber with at least one gallon 
capacity. 

F. Sight Glass 

1. The unit shall have a sight glass or system to allow the operator to see that it is 
operating properly.  

2. The sight glass shall be capable of disassembly, without using tools, and shall 
have a cleaning mechanism that does not require operator attention. 

G. Polymer Piping 

1. Polymer piping shall be of polypropylene with sections of polyethylene tubing 
or reinforced hose to allow easy disassembly.  

2. A polypropylene calibration chamber and polypropylene isolation valves shall 
be included to allow checking the polymer pump flow rate.  

3. The polymer injection valve to the activation apparatus shall be easily accessible 
without disturbing the other components.  

4. A vent valve shall be included to allow priming the polymer pump. 

H. Water Piping and Controls 

1. Water piping shall be of brass with sections of polyethylene tubing or reinforced 
hose to allow easy disassembly.  

2. The piping shall include a low water flow cut-off switch shall turn off the 
polymer pump whenever the water flow drops below minimum. The pump is to 
automatically restart when the rate of flow resumes. The switch shall be 
actuated only by water flow. Switches that only detect water pressure will not 
be allowed.  

3. A rotameter to measure the rate of water flow shall be included. The rotameter 
shall have a flow control valve.  

4. A valve shall be provided to allow draining the blending-aging chamber.  

5. A solenoid valve shall be included. The solenoid valve will stop the water flow 
when power to the unit is turned off. 

6. The dilution water flow range shall be 6 to 60 gph. 

I. Electrical Controls 

Electrical controls shall include: 

1. An On/Off/Auto switch. When is “Auto”, the feeder shall operate when a 
remote dry contact is closed. The feeder will provide the 120 VAC to power the 
circuit. 
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2. “Low Water” alarm. A local indicator light, LED, will operate when water flow is 
below the low point. A set of dry contacts close to allow remote alarm 
indication. 

3. “Remote Mode” alarm. A local indicator light, LED, will operate when switches 
are in Remote or Auto mode. A set of dry contacts close to allow remote 
indication. 

4. The controls enclosure shall be NEMA 4X and constructed of fiberglass. The 
system shall operate at 120 V, 60 Hz, single phase power.  

5. The panel shall include: 

a. Main disconnect switch 

b. Mix/aging tank agitator starter. 

c. Solution pump controls 

d. Local indicator lights for level probes 

e. Terminals for: 

1) Tank level alarms 

2) Remote solution pump start/start 

3) Solution pump run indication 

f. Power: 120 VAC, 20 amps 

J. Spares: provide one (1) of each of the following as a shelf spare.  

a. Polymer pump 

b. Tube for the pump 

c. Injection check valve 

2.11 COAGULANT FEED SYSTEM 

A. Provide two coagulant chemical feed systems to dose two different coagulants: 
polyaluminum chloride (PACl) and ferric chloride. Each coagulant chemical feed 
system shall be a duplex system. It shall include all necessary fluid handling and 
ancillary components to ensure the reliable metering of chemical into both trains of 
the treatment process. 

B. Manufacturer: 

1. Burt Process Equipment 

2. Evoqua approved equal 

C. The components of each chemical feed system are: 

1. Peristaltic metering pump 

2. Single inlet connection 

3. Duplex discharge connection  

4. Calibration column 

5. Pressure relief valves 

6. Pulsation dampeners 

7. Discharge pressure gauge  

8. Pump controls 
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D. The metering pump shall be mounted on a self-contained skid. The skid shall be 
fabricated in corrosion-resistant polyethylene. All piping and accessories shall be 
adequately supported on the skid and not off the metering pump, using a corrosion 
resistant uni-strut support system. The metering pump, piping and all ancillary 
components shall be mounted, piped and wired as a fully functioning chemical dosing 
system and supplied with the specified pump. 

E. The metering pump shall be a positive displacement, peristaltic type tubing pump, 
with a brushless variable speed motor, non-spring loaded roller assembly located in 
the pump head, integral tube failure detection system, and flexible tubing with 
attached connection fittings.  

1. Pump Controls 

a. The pump output shall be capable of being manually controlled by front 
panel user touchpad controls. 

b. The pump output shall be capable of being remotely controlled by a 4–
20 mA analog input. 

c. Include a front panel user touchpad control. 

d. Provide a multi-color VGA graphic LCD display. 

2. Enclosure: NEMA 4X 

3. Power: 110 VAC to 240 VAC, 50/60 Hz single phase 

4. Manufacturer: Watson-Marlow 

2.12 CAUSTIC FEED SYSTEM 

A. Provide one chemical feed system to dose sodium hydroxide. The caustic feed system 
shall be a duplex pump system, with a single suction and dual discharge arrangement, 
and include all necessary fluid handling and ancillary components to ensure the 
reliable metering of chemical into the treatment process. 

B. Manufacturer: 

1. Burt Process Equipment 

2. Evoqua approved equal 

C. The components of each chemical feed system are: 

1. Peristaltic metering pumps 

2. Single inlet connection 

3. Dual discharge connections 

4. Calibration column 

5. Pressure relief valves 

6. Pulsation dampeners 

7. Discharge pressure gauges 

D. The metering pump shall be mounted on a self-contained skid. The skid shall be 
fabricated in corrosion-resistant polyethylene. All piping and accessories shall be 
adequately supported on the skid and not off the metering pump. The metering pump, 
piping and all ancillary components shall be mounted, piped and wired as a fully 
functioning chemical dosing system and supplied with the specified pump. 
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E. The metering pump shall be a positive displacement, peristaltic pump, with a brushless 
variable speed motor, non-spring-loaded roller assembly located in the pump head, 
integral tube failure detection system, and flexible tubing with attached connection 
fittings.  

1. Pump Controls 

a. The pump output shall be capable of being remotely controlled by a 4–
20 mA analog input. 

b. Include a front panel user touchpad control. 

c. Provide a multi-color VGA graphic LCD display. 

2. Enclosure: NEMA 4X 

3. Power: 110 VAC to 240 VAC, 50/60 Hz single phase 

4. Manufacturer: Watson-Marlow 

2.13 INSTRUMENTATION 

A. General 

1. Training, testing, start-up, and calibration of instrumentation provided under 
this Section shall be in accordance with manufacturer’s standards. 

B. Flowmeter: 

1. Each flow meter shall be complete with flow tube, process connections, 
transmitter, and interconnection cables 

2. Materials of Construction:  

a. Body: coated steel 

b. Measuring/grounding/empty pipe detection electrodes: 316L SS 

3. Enclosure: NEMA 4X 

4. Power supply: 120 VAC, 60 Hz  

5. Output: One (1) 4–20 mA 

6. Manufacturer:  

a. Siemens 

b. Endress and Hauser 

c. Evoqua approved equal 

C. Process pH Sensor and transmitter  

1. Quantity: two (2) per train, in the coagulation tank and one in the clarifier 
effluent launder. 

2. Function: measure pH and communicate pH to control panel for process pH 
control. 

3. Type: double junction with temperature compensation.  

4. Output: 4-20 mA 

5. Manufacturer:  

a. HACH model DSP1 sensor with SC200 controller 

D. Effluent Turbidimeter 
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a. Quantitiy: three (3) total, one in each clarifier effluent, and one in the influent 
pipe and common for the two trains.  

b. Function: measure turbidity in the influent to the CoMag system and in the 
effluent from the tertiary clarifier.  

c. Type: submerged scattered light 

d. Accuracy: 0.015 NTU 

e. Output: 4–20 mA  

f. Manufacturer:  

1) HACH Solitax (immersion) 

E. Sludge Blanket Level Sensor 

a. Quantity: one (1) per train. 

b. Function: measure sludge blanket level in tertiary clarifiers 

c. Type: Ultrasonic 

d. Output: 4-20 mA 

e. Manufacturer: HACH Sonatax sludge level probe 

F. Level Switch 

1. Quantity: one (1) per train. 

2. Function: measure high level in coagulation tank 

3. Type: float ball 

2.14 CONTROL SYSTEM 

A. The control system shall interface with and monitor all instrumentation provided 
under this section unless otherwise noted. 

B. The control system shall monitor and control the Effluent Polishing System in manual 
and automatic mode. In automatic mode, the PLC shall control operations with set 
point adjustments and operation initiated by the operator through an operator 
interface on the system control panel. In manual mode, the operator shall bypass the 
PLC controls and control the system manually through panel mounted control 
interfaces. The control system shall communicate alarms, operational status, and 
process variables to (and from) the plant’s SCADA system via Ethernet connection.  

C. Main Control Panel 

1. Quantity: one (1) 

2. Enclosure: NEMA 4X 

3. Power Feed: One circuit, 120 VAC, 60 Hz 

4. The control system control panel shall be PLC-based with an open architecture.  

5. All PLC equipment shall be manufactured by Siemens.  

6. Communication: the control system control panel shall communicate with the 
plant SCADA system via Ethernet as described above. 

7. The control system control panel interface shall be an operator interface 
terminal. 

8. The panel shall include a main disconnect switch. 
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2.15 MAGNETITE BALLAST 

A. The Manufacturer shall provide 2,000 lb of magnetite, delivered in 50 lb bags. 

2.16 POLYMER & COAGULANT 

A. The Contractor shall provide a sufficient quantity of polymer to conduct all 
commissioning, startup, and performance testing.  

B. The Contractor shall provide a sufficient quantity of coagulant to conduct all 
commissioning, startup, and performance testing.  

PART 3 EXECUTION 

3.1 FIELD INSTALLATION BY CONTRACTOR 

A. The Contractor shall install the equipment provided by the Manufacturer as indicated 
and in accordance with the Manufacturer's diagrams and written instructions. 
Carefully coordinate work under this section with the scope of supply and services 
provided by the effluent polishing system vendor. 

B. The Contractor shall complete the following work upon delivery of the effluent 
polishing system to the project site. 

1. Field unload, set the system components into place, and anchor in position 
where required. 

2. Assemble into position, at the location shown on the Drawings, the various 
components making up the system including any required field assembly. 

3. Install interconnecting piping, valves, and piping, as shown on the Drawings. 

4. Conduit, wire, disconnects, and boxes necessary to connect vendor supplied 
equipment shall be provided by the Electrical Contractor in accordance with 
Division XX.  

5. Provide touch-up painting of those areas damaged during installation. 

3.2 SYSTEM MANUFACTURER FIELD SERVICES 

A. Installation, Startup and Commissioning 

1. Services of a manufacturer's representative who is experienced in the 
installation, adjustment, and operation of the specified equipment shall be 
provided to supervise the installation, commissioning, and startup of the 
equipment. Services of a Manufacturer’s representative shall be provided for a 
maximum of five (5) days to supervise installation, and fifteen (15) days for 
commissioning, startup, and performance testing for a total of twenty (20) days 
of manufacturer supplied onsite service. 

B. Training 

1. The Manufacturer shall provide a qualified trainer to conduct a training course 
for the Owner’s staff as designated by the Engineer. The training period, of a 
total of four (4) 8-hour days of normal working time, three days after the system 
is functionally completed, but prior to the Startup Testing and Demonstration 
period, and one day within three months of successful completion of the 
Performance Testing described in Attachment 2. The Manufacturer shall 
provide detailed written instructions and on-site training to the Contractor and 
Owner on the complete installation and operation of the system. The on-site 
training shall cover all of the items contained in the operating and maintenance 
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instructions, as well as demonstrations of routine maintenance operations. The 
Engineer and Owner shall be notified, in writing, at least 7 days prior to date of 
proposed training course. 

3.3 SYSTEM COMMISSIONING SERVICES 

A. Commissioning Team: The commissioning team shall consist of the Engineer, 
Contractor and Manufacturer personnel capable of testing and adjusting electrical, 
mechanical, instrumentation, and controls equipment and systems. 

B. Commissioning Costs: Owner to provide all materials, services, and labor required to 
perform the pre-commissioning checks and startup. Plant water, chemicals, and 
electricity to run the tests will be provided by the Owner. The Contractor is responsible 
for all costs associated with equipment testing and all costs associated with correcting 
problems with installed equipment. The pre-commissioning check, Startup Testing and 
Demonstration testing, or Performance Tests shall be aborted if any system deficiency 
prevents the successful completion of the test or if a required commissioning team 
member is not present for the test. 

C. Pre-Commissioning: Test and verify the installation of the effluent polishing system 
and ancillary systems prior to startup, using plant water for all tests requiring fluids, 
including that of the related Chemical Feed Systems. Deficiencies discovered during 
these checks shall be corrected and re-tested in accordance with the applicable 
contract requirements. The tests shall include, but not necessarily be limited to: 

1. As-built documents: verify that treatment process piping, valves and equipment 
are consistent with the design. 

2. Hydrostatic tests: Test water tightness of all tanks following assembly.  

3. Rotation: Test rotation of pumps, mixers, clarifier rakes, and magnetic drum 
separators and confirm they operate in accordance with design. 

4. Vibration: Operate rotating equipment and demonstrate it does not vibrate in 
excess of manufacturers’ recommendations. 

5. Instruments: Calibrate field instruments that are not factory-calibrated. Check 
the calibration of all instruments using process conditions where possible, or 
simulated conditions where operating the process would be impractical. 

6. Control System: Confirm electrical continuity between field instruments, 
equipment, and control system and confirm inputs and outputs are correctly 
wired.  

3.4 SYSTEM STARTUP SERVICES 

A. Startup of the Effluent Polishing System following successful completion of the pre-
commissioning tests.  

B. During the Startup Testing period, the Manufacturer’s representatives shall test the 
effluent polishing control system to confirm that it operates in accordance with the 
design requirements per Attachment 2, and shall adjust the treatment process 
chemistry. The Manufacturer shall be responsible for all process tests and operational 
adjustments during the Startup and Performance Testing period. During Startup 
Testing, the following tests shall be performed: 

1. Confirm alarms are initiated by alarm conditions, are annunciated correctly, and 
terminated in accordance with the design requirements. 
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2. Test process control loops to confirm correct response of process equipment to 
changing conditions. 

3. Test emergency stop button. 

4. Test manual operations. 

5. Test set point adjustments. 

6. Optimize the treatment chemistry. 

7. Demonstrate that the system has the Design flow rate hydraulic capacity and 
capability to meet effluent requirements, specified in Attachment 2. 

 

END OF SECTION 
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Equipment List

Project: Newport WWTP
Engineer: Fuss & O'Neill
Location: Newport, NH
Project No.: 46704
Revision:  1
Date:  8/8/2018

Scope Qty Description Manufacturer Manufacturer Part Number Process 
Connection Size/Capacity HP Comments

REACTION TANKS
Evoqua 1 Influent Flowmeter Siemens 8
Evoqua 1 Inline Static Mixer UET PVC8-4E-F 8 PVC
Evoqua 2 Coagulation Tank Mixer UET XCEL-5 1 SS304
Evoqua 2 Ballast Tank Mixer UET XCEL-4 1 SS304
Evoqua 2 Polymer Tank Mixer UET XCEL-4 1 SS304
Evoqua 4 Influent/Effluent pH Sensor Hach
Evoqua 2 High Level Switch
Evoqua 2 Coagulation Tank  Evoqua SS304
Evoqua 2 Ballast Tank  Evoqua SS304
Evoqua 2 Polymer Tank  Evoqua SS304

Evoqua 2 Access stairs, walkway, handrail and grating Evoqua Aluminum stairway and railings, FRP grating

CLARIFIER & SLUDGE PUMPS
Evoqua 2 Clarifier Drive Evoqua 
Evoqua 2 Clarifier Tank Evoqua SS304
Evoqua 2 Sludge Blanket Indicator Hach
Evoqua 2 Return Sludge Pump Goulds 2
Evoqua 2 Waste Sludge Pump Goulds 2
Evoqua 2 Clarifier Scraper and Torque Tube
Evoqua 2 Return Flowmeter Siemens 3
Evoqua 3 Influent/Effluent TSS Sensors Hach

MAGNETITE RECOVERY
Evoqua 2 Shear Mill UET 1 SS304
Evoqua 2 Mag Drum Separator Evoqua 1.5 SS304
Evoqua 2 Mag Drum High Level Switch IFM
Evoqua 2 Mag Drum Proximity Switch IFM
Evoqua 2 WAS Flowmeter Siemens 3

MISC
Evoqua 1 Magnetite Concentration Meter Evoqua
Evoqua 1 Polymer Feed Skid Watson-Marlow pump Watson-Marlow pump

CONTROLS
Evoqua 1 Control Panel Evoqua Allen Bradley CompactLogix PLC, NEMA 4X panel

SPARE PARTS & MISC.
Evoqua 1 Mag drum spares
Evoqua 1 Set of pump spares Incl. mechanical seal, bearing, and maintenance kit
Evoqua 1 Mixer bearing and seal
Evoqua 1 Spare mixer motor

Evoqua 6 Solenoids — pump seal flush and drum spray

Evoqua 2 Coagulant feed skid With Watson-Marlow pumps
Evoqua 1 Caustic feed skid With Watson-Marlow pumps
Evoqua 4 Drain valves for reaction tanks Orbinox 20-3434R(N)-XX 4 SS304, Viton seat,SS304 gate with handwheel gear 
Evoqua 2 Influent automatic valves Bray/AUMA actuator 31-1000-11010-392*SQ12.2 4
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EVOQUA WATER TECHNOLOGIES, LLC 
PROCESS PERFORMANCE WARRANTY 

FOR THE COMAG SYSTEM 
 

This Process Performance Warranty is provided to The Town of Newport (“Owner”) by Evoqua Water 
Technologies, LLC (“Manufacturer”) for the CoMag System (“System”), installed at the Newport 
Wastewater Treatment Plant (“Plant”), pursuant to certain Agreement between Manufacturer and Owner 
[or ________________________ (“Contractor”)] for the sale of the System.  
 

Section 1. Process Performance Warranty 
 

Section 1.1 Effluent Performance 
 
Subject to the conditions, limitations, and exclusions set forth herein, Manufacturer hereby warrants to 
Owner that the System will meet the following effluent performance criterion:  
 

Parameter Unit Value (any grab sample) 

Total phosphorus (TP) mg/L ≤0.35 

 
Section 1.2 Influent Quality 
 
The Manufacturer’s Effluent Performance is conditioned upon the following influent flow rate influent 
and wastewater characteristics provided to the System: 
 

Parameter Unit Value 

Average design flow MGD ≤0.81 

Maximum monthly flow MGD ≤1.30 

Peak daily flow MGD ≤1.30 

Peak hourly flow MGD ≤1.30 

Total suspended solids (TSS) mg/L ≤200 

TP mg/L ≤6.0 

Temperature  °C 15–25 

pH  Std. Unit 6.5 to 8.0 

 
Section 2. Warranty Conditions 

The Process Performance Warranty is subject to the following conditions: 
 

1. The System must be installed, started-up, operated, and maintained in accordance with the 
Manufacturer’s drawings, manuals, and instructions (written and verbal). Owner must maintain 
adequate and accurate records showing all test data required to be taken under this Warranty. 
Manufacturer reserves the right to inspect the System prior to testing to ensure that the System 
meets Manufacturer’s requirements for operation.  

2. The Owner must provide all utilities, permits, and chemicals as required for normal operation of 
the System.  

3. The influent shall not contain any substances which would interfere with System operation, nor 
shall System be subjected to limitations from other unit processes that would negatively impact 
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or damage the System (such as, but not limited to, faulty screens, grit removal, other 
pretreatment equipment, or dewatering process side streams that are fed back to the influent 
to the System).  

4. The influent to the System shall not contain any substance toxic or inhibitory to the biological 
treatment process. Should toxicity or inhibition be suspected, treatability testing using Method 
209:OECD Guideline for Testing of Chemicals, July 22, 2010 and/or analytical testing for 
compounds listed in WPCF Manual of Practice No. 8, 1977 may be conducted. The cost of such 
testing shall be borne by the Owner.  

5. If there is an effluent TN warranty, the effluent dissolved organic nitrogen (DON) shall not 
exceed 1 mg/L. Effluent DON concentration above 1 mg/L will be added to the effluent TN limit. 
Proper dosing of supplemental carbon, if required, shall be maintained by the Owner.  

6. If there is an effluent TP limit, the non-reactive P, defined as total dissolved phosphorus minus 
dissolved ortho-phosphate, shall not exceed 0.01 mg/L. Effluent non-reactive P concentrations 
above 0.01 mg/L will be added to the effluent TP limit. Proper dosing of chemical for 
precipitation of phosphorus, if required, shall be maintained by the Owner.  

 

Section 3. Performance Test 
 

Performance Warranty testing shall be how the System’s ability to meet the Effluent Performance 
specified in Section 1.1 above is determined. The Owner shall provide all personnel, raw water, 
chemicals, laboratory testing equipment and services and all other incidentals necessary to operate 
the System to conduct the Performance Test. The Performance Test shall commence at a time that is 
mutually agreed upon by Owner and Manufacturer. At such time the System shall be functioning properly 
in a mechanical sense, with the effluent having achieved steady-state. If the testing does not commence 
within six (6) months from the date of shipment of the equipment, for any reason not wholly attributable 
to the Manufacturer, then the Performance Warranty shall be deemed satisfied in full.  
 
Owner may accept the System without conducting a formal Performance Test. A written notification 
of acceptance shall be provided to the Manufacturer, and any contractual obligations and payments 
associated with passing the Performance Test shall be fulfilled. This Performance Warranty is only 
provided in the event of all contract payment obligations to the Manufacturer have been satisfied.  
 
3.1 Test Methodology 
 
a. All sampling and laboratory analysis methods shall conform to the most recent edition of Standard 

Methods for the Examination of Water and Wastewater, or a mutually agreed upon, similarly 
recognized standard. Owner shall provide evidence that its laboratory meets the standards of 
precision and accuracy as stated in Standard Methods, or the Owner may use an independent, 
certified laboratory for the analyses. A portion of each sample will be supplied to the Manufacturer 
for its own analysis on request.  

b. All samples shall be grab samples, as specified in Section 3.3 of the request for Firm Price Proposals. .  
c. Prior to Test Commencement, a detailed sampling and analytical plan shall be prepared by the 

Manufacturer and approved by Owner. In general, the sampling and analytical plan shall attempt to 
coincide with the Owner’s sampling plan for permit compliance and/or normal plant operation. 
However, additional sampling and analysis may be required depending on the analyses specified in 
Sections 1.1 and 1.2.  

d. The costs of sampling and laboratory analysis shall be borne by Owner.  
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e. Manufacturer shall be permitted to witness and/or participate in the collection and analysis of all 
samples collected during the Performance Test, and to independently collect and analyze additional 
samples at the Manufacturer’s expense.  

f. Flow measuring devices, power meters, and other instruments critical to System operation shall be 
properly installed and calibrated prior to the Performance Test period.  

g. Owner shall promptly provide Manufacturer with written test results so that any modifications to 
operation that are required can be made in a timely fashion.  

h. In the event, based on good faith determination, certain data appear spurious and/or invalid, this data 
may be rejected.  

 
3.2 Performance Test Period 
 
The Performance Test Period shall be 10 consecutive days, or as mutually agreed upon in writing by 
Manufacturer and Owner.  
 

Section 4. Results and Remedies 

4.1 Effluent Criteria Met 
 
Manufacturer’s obligations under the Performance Warranty shall be deemed fully satisfied upon 
demonstration that all Effluent Performance values listed in Section 1.1 have been met during the 
Performance Test Period. Owner shall promptly provide Manufacturer with written notice of 
compliance after successful completion of the Performance Test Period.  
 
4.2 Effluent Performance Non-Compliant/Influent Quality Non-Compliant 
 
If during a Performance Test Period the Influent Quality values have not been satisfied and the System is 
not meeting the Section 1.1 Effluent Performance, then Owner shall notify the Manufacturer in writing 
specifying the details of such deficiency and Owner shall take corrective actions to ensure that all the 
Influent Quality are satisfied. Once the influent water has satisfied each of the Influent Quality values (over 
a period of not less than seven (7) consecutive days), then Owner may resume the Performance Test Period 
by commencing a new Performance Test Period. If the Owner fails to meet the Influent Quality values for 
two (2) consecutive Performance Test Periods, or fails to commence a Performance Test Period within 
twenty-one (21) days of ending a previous Performance Test Period, then Manufacturer’s obligations under 
this Performance Warranty Document shall be deemed fully satisfied and Manufacturer shall have no 
further obligations or liability of any kind to Owner pursuant to this Performance Warranty. Owner shall 
provide Manufacturer with written notice promptly after such event. 
 
4.3 Effluent Performance Non-Compliant/Influent Quality Met 
 
If during a Performance Test Period the Influent Quality Values have been satisfied and the Owner has 
complied with all conditions set forth in Section 2, and the System is not meeting the Effluent 
Performance, then Owner shall notify the Manufacturer in writing specifying the details of such deficiency 
and promptly make available to Manufacturer all testing and operational data, including operator logs, 
which Manufacturer deems relevant so that Manufacturer may evaluate the performance of the System. 
Manufacturer may recommend operational changes to the Plant or the System. Once Owner implements 
the operational changes recommended by Manufacturer and Manufacturer implements any 
modifications to the System Manufacturer deems necessary, then Manufacturer may resume the 
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Performance Test Period by commencing a new Performance Test Period. If Manufacturer fails to meet the 
Effluent Performance after two (2) consecutive Performance Test Periods in which the Influent Quality values 
have been satisfied and the Owner has otherwise complied with the requirements of this subsection and the 
Performance Conditions set forth in Section 2, then Manufacturer shall be deemed to have breached the 
Performance Warranty.  
 
4.4 Referee Test 
 
Both Owner and Manufacturer recognize and acknowledge water chemistry can have an impact on the 
performance of the System and its ability to meet this Performance Warranty.  A referee test, as outlined 
in Appendix I, shall be allowed at any point during the Performance Warranty Period to determine if there 
is inhibitory water chemistry in the influent water impacting the ability of the System to properly 
coagulant and flocculate solids necessary to meet the Performance Warranty.  Should the referee test 
demonstrate the Performance Warranty cannot be met in the lab, both parties shall agree that the failure 
to perform in the field is the result of inhibitory water chemistry in the influent water, which is outside of 
the Manufacturer’s control, then Manufacturer's obligations under this Performance Warranty shall be 
deemed fully satisfied and Manufacturer shall have no further obligations or liability of any kind to Owner 
under this Performance Warranty. 
 
4.4 Remedy for Non-Compliance 
 
If Manufacturer is in breach of the Effluent Warranty as described in the preceding subsection the 
Manufacturer shall, as its sole option and as Owner’s sole remedy, provide additional equipment and/or 
make modifications to the System to enable the System to achieve the Effluent Performance provided: (i) the 
Owner agrees in writing that it has the space to accommodate the additional equipment; and (ii) Owner 
further agrees that any increased operating expenses required by the additional equipment are for the 
Owner’s account. 
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Section 5. Limitations of Warranty and Liability 
 

THE REMEDIES PROVIDED TO OWNER IN SECTION 4.4 SHALL BE THE OWNER’S SOLE AND EXCLUSIVE 
REMEDIES FOR ANY FAILURE BY MANUFACTURER TO SATISFY THE PERFORMANCE WARRANTY. 
MANUFACTURER'S LIABILITY UNDER THIS WARRANTY DOCUMENT SHALL BE LIMITED TO DIRECT DAMAGES 
ONLY AND SHALL NOT EXCEED FIFTY PERCENT (50%) OF THE PRICE PAID TO MANUFACTURER UNDER THE 
EQUIPMENT CONTRACT. THIS LIMITATION ON LIABILITY PURSUANT TO THE PERFORMANCE WARRANTY IS A 
SUBSET OF THE TOTAL LIMITATION OF LIABILITY SET FORTH IN THE EQUIPMENT CONTRACT OR IN SELLERS 
QUOTATION.  

 
OTHER THAN THE EXPRESS WARRANTIES PROVIDED IN THIS PERFORMANCE WARRANTY DOCUMENT, 
AND THE MECHANICAL WARRANTIES CONTAINED IN SELLER'S PROPOSAL, MANUFACTURER MAKES NO 
OTHER WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTY 
OF MERCHANTABILITY OR FITNESS FOR PURPOSE. 
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APPENDIX I 
COMAG REFEREE TEST 

 
CoMag treatment systems use coagulation and flocculation chemistry to develop flocs for the embedment 
of magnetite. A water may contain compounds which can interfere and inhibit coagulation and 
flocculation or may contain substances which are not amenable to removal through coagulation.   
 
If proper chemistry can be demonstrated in a jar test, it can be scaled up to full scale treatment systems 
with proper design. Similarly, if the water contains compounds that interfere with or are not amenable to 
removal through coagulation and flocculation in the jar test, similar results would be expected with full 
scale treatment.  
 
The following procedure will be followed to verify the treatment chemistry and CoMag jar test 
performance. The purpose of the jar test is to determine if the water contains compounds that interfere 
with or are not amenable to removal through coagulation chemistry, and to provide data to guide the 
system startup. 
  
Manufacturer shall perform the below jar test to verify the water chemistry in the event the System is not 
meeting the Effluent Water Characteristics defined in the Performance Warranty. Both the Manufacturer 
and Owner shall be allowed to be present during the jar test. Owner shall have the appropriate necessary 
equipment onsite to execute the jar test described herein. 
 
Collect twenty-four (24) 1-hour composite influent samples to the CoMag system. 
 
Measure the turbidity, DOC, TSS, temperature and pH of sample(s) corresponding to the time of day when 
the full-scale system was not meeting Effluent Water Characteristics defined in Performance Warranty. 
 
Fill one (1)-liter beaker with a representative sample of the influent. Place in gang style jar test mixing 
apparatus and turn mixer to high speed. 
 
Using a syringe, carefully add coagulant to base of mixer shaft of each beaker and rapid mix for 10 seconds. 
If necessary, add caustic or acid to achieve desired pH. Record amount (mL) coagulant and pH adjustment 
chemical added. 
 
Adjust mixer to slow speed to maintain gentle mixing for a period equal to the design hydraulic retention 
time (HRT) of the full-scale system. Note the appearance of coagulated solids. If there are no coagulated 
solids, repeat the tests using higher coagulant doses. If the doses exceed three to four times those used 
in the pilot study, and still no coagulated solids form, the water likely contains an interfering compound. 
Alternately, establish a range of coagulant doses, including the dose used in the full-scale system, to 
determine the practical limits of treatment performance. 
 
If coagulated solids have formed, add 5 grams of “washed” magnetite to the beaker, and increase mixer 
speed such that no magnetite settles to bottom of the beaker. Maintain this mixer speed with magnetite 
for a period equal to the design HRT of the full-scale system. This will result in a magnetite concentration 
of 5 grams per liter. 
 
Magnetite is washed by measuring out 5 grams of magnetite, adding to 500 mL of water, and thoroughly 
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mixing. A high-field magnet is used to collect the magnetite at the bottom of the beaker and decanting 
off the cloudy supernatant, to remove the fines from the magnetite. This fill/decant process is repeated 
three times, leaving only wet, cleaned magnetite that is then transferred into the beaker. 
 
Using another syringe, add 0.1% diluted polymer to base of mixer shaft in each beaker and record amount 
(mL) added. If the particles do not begin to flocculate, increase the polymer dose. NOTE, too much 
polymer can interfere with flocculation, so avoid overdosing. 
 
Maintain mixer speed with polymer and magnetite for a period equal to the design HRT of the full-scale 
system: 
If flocs appear to settle, increase mixer speed. 
Inspect beaker. A lit background is very helpful. With the proper chemical doses, floc formation will 
become noticeable (clear water between black floc particles) even while the mixer is running. 
If large clumps of flocs form and wrap around mixer shaft or clumps drop to bottom, this is indicative of 
too much polymer. 
Once the correct mixer speed has been established for one sample, this same speed should be adequate 
for subsequent tests. 
 
Turn mixer off and allow samples to settle for 5 minutes. When the correct amount of chemicals has been 
applied, the flocs should settle within the first 30 seconds. 
 
 Carefully withdraw sample from the 750 mL mark in the beaker using a pipette or syringe.  Take care not 
to disturb settled sludge. Using a turbidity meter, measure the turbidity of the sample. Analyze the 
collected supernatant for the desired water characteristics. 
 
The treatment chemistry must produce coagulated solids, as discussed in Step 4 above. If no coagulated 
solids form after using a reasonable range of coagulant doses, the water likely has interfering compounds. 
 
If the analytical results are below the Effluent Water Characteristics, then the full-scale system should be 
capable of meeting the performance requirements. 
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05.04 Clarifications  Private & Confidential 

5 Clarifications  

Evoqua Water Technologies LLC would like to thank Fuss & O’Neill for providing us with the doc-

ument entitled “Request for Proposal Ballasted Flocculation System” and the opportunity to par-

ticipate in this project. Upon review of the RFP, Evoqua has identified certain items that will 

require further clarification or resolution if Evoqua should be favored with an award. 

For your ease of reference, a list of clarifications is included below: 

5.1 Technical 

Spec Section Item Comment/Clarification 

3.2 System Supplier Scope of 
Supply 

Static 
Mixer 

The proposed static mixer is PVC for all op-
tions, since that is the standard material for 
static mixers for CoMag systems.  

N/A  Interconnecting piping (between the reac-
tion tanks and the clarifiers and pumps and 
the recovery system, for example) will be by 
the contractor. 

3.2 System Supplier Scope of 
Supply 

 Mixers, mag drums, pumps, valves, and 
static mixers will be shipped loose to be in-
stalled by the contractor at the job site.  

3.2 System Supplier Scope of 
Supply  

 Since the recirculation line is 3″ in diameter, 
and the specified Solitax TSS probe in the re-
circulation line requires a 4″ diameter pipe 
to be installed, it is excluded. A flow meter 
will be provided.  

3.2 System Supplier Scope of 
Supply 

 The return sludge and waste sludge pumps 
are identically sized. Since the recycle flow is 
not required to meet the effluent total phos-
phorus limit, the recycle pump acts as the 
redundant waste pump.  

5.2 Commercial 

Spec Section Item Comment 

Section 4.1  Article 10 Delete the balance of Article 10 following the 
first sentence and refer to Article 8 of Evoqua’s 
Standard Terms of Sale as included with its pro-
posal for its Indemnification statement. 
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05.04 Clarifications  Private & Confidential 

  As a point of clarification, it is Evoqua’s under-
standing that the American Iron and Steel 
(“AIS”) requirements set forth in Section 436 of 
the “Consolidated Appropriations Act of 2014” 
are applicable to the Newport, NH project. Ac-
cordingly, if Evoqua is selected to furnish the 
Ballasted Flocculation System proposed herein, 
Evoqua will furnish a written statement, on its 
letterhead and standard form, certifying com-
pliance with the AIS requirements on the basis 
that the proposed Ballasted Flocculation Sys-
tem is a mechanical system and as such is not a 
Construction Material subject to AIS require-
ments. Additionally, please note that a bulk 
shipment (or shipments) of various nuts, bolts, 
washers and other hardware required for field 
assembly is intended to be made by Evoqua for 
this Project.  While the hardware is a compo-
nent of the overall mechanical system and 
therefore not subject to AIS requirements, it is 
EWT’s position that the Prime Contractor 
and/or Owner for this project may be able to 
rely on the nationwide waiver issued by the US 
EPA for de minimis incidental components to 
satisfy the AIS requirements for such bulk ship-
ments of hardware should the funding agency 
deem it necessary.  Evoqua is willing to provide 
any necessary information to support such an 
assertion by the Prime Contractor or Owner.   
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EVOQUA WATER TECHNOLOGIES LLC 

 

Standard Terms of Sale 

 
1. Applicable Terms.  These terms govern the purchase and sale of equipment, products, related services, leased products, and media goods if 
any (collectively herein "Work"), referred to in Seller’s proposal ("Seller’s Documentation").  Whether these terms are included in an offer or an 
acceptance by Seller, such offer or acceptance is expressly conditioned on Buyer’s assent to these terms.  Seller rejects all additional or different terms 
in any of Buyer’s forms or documents. 
 

2. Payment.  Buyer shall pay Seller the full purchase price as set forth in Seller’s Documentation.  Unless Seller’s Documentation specifically 
provides otherwise, freight, storage, insurance and all taxes, levies, duties, tariffs, permits or license fees  or other governmental charges relating to the 

Work or any incremental increases thereto shall be paid by Buyer.  If Seller is required to pay any such charges, Buyer shall immediately reimburse 
Seller.  If Buyer claims a tax or other exemption or direct payment permit, it shall provide Seller with a valid exemption certificate or permit and 
indemnify, defend and hold Seller harmless from any taxes, costs and penalties arising out of same.  All payments are due within 30 days after receipt 
of invoice.  Buyer shall be charged the lower of 1 ½% interest per month or the maximum legal rate on all amounts not received by the due date and 
shall pay all of Seller’s reasonable costs (including attorneys’ fees) of collecting amounts due but unpaid.  All orders are subject to credit approval by 
Seller. Back charges without Seller’s prior written approval shall not be accepted.   
 
3. Delivery.  Delivery of the Work shall be in material compliance with the schedule in Seller’s Documentation.  Unless Seller’s Documentation 

provides otherwise, delivery terms are ExWorks Seller’s factory (Incoterms 2010). Title to all Work shall pass upon receipt of payment for the Work 
under the respective invoice.  Unless otherwise agreed to in writing by Seller, shipping dates are approximate only and Seller shall not be liable for any 
loss or expense (consequential or otherwise) incurred by Buyer or Buyer’s customer if Seller fails to meet the specified delivery schedule. 
 
4. Ownership of Materials and Licenses.  All devices, designs (including drawings, plans and specifications), estimates, prices, notes, 
electronic data, software and other documents or information prepared or disclosed by Seller, and all related intellectual property rights, shall remain 
Seller’s property.  Seller grants Buyer a non-exclusive, non-transferable license to use any such material solely for Buyer’s use of the Work.  Buyer 
shall not disclose any such material to third parties without Seller’s prior written consent.  Buyer grants Seller a non-exclusive, non-transferable license 

to use Buyer’s name and logo for marketing purposes, including but not limited to, press releases, marketing and promotional materials, and web site 
content.   
 
5. Changes.  Neither party shall implement any changes in the scope of Work described in Seller’s Documentation without a mutually agreed 
upon change order.  Any change to the scope of the Work, delivery schedule for the Work, any Force Majeure Event, any law, rule, regulation, order, 
code, standard or requirement which requires any change hereunder shall entitle Seller to an equitable adjustment in the price and time of performance.   
 

6. Force Majeure Event.  Neither Buyer nor Seller shall have any liability for any breach or delay (except for breach of payment obligations) 

caused by a Force Majeure Event.  If a Force Majeure Event exceeds six (6) months in duration, the Seller shall have the right to terminate the 
Agreement without liability, upon fifteen (15) days written notice to Buyer, and shall be entitled to payment for work performed prior to the date of 

termination.  “Force Majeure Event” shall mean events or circumstances that are beyond the affected party’s control and could not reasonably have 
been easily avoided or overcome by the affected party and are not substantially attributable to the other party.  Force Majeure Event may include, but 
is not limited to, the following circumstances or events:  war, act of foreign enemies, terrorism, riot, strike, or lockout by persons other than by Seller 
or its sub-suppliers, natural catastrophes or (with respect to on-site work), unusual weather conditions.  
 

7. Warranty.  Subject to the following sentence, Seller warrants to Buyer that the (i) Work shall materially conform to the description in 
Seller’s Documentation and shall be free from defects in material and workmanship and (ii) the Services shall be performed in a timely and workmanlike 
manner.  Determination of suitability of treated water for any use by Buyer shall be the sole and exclusive responsibility of Buyer. The foregoing 

warranty shall not apply to any Work that is specified or otherwise demanded by Buyer and is not manufactured or selected by Seller, as to which (i) 
Seller hereby assigns to Buyer, to the extent assignable, any warranties made to Seller and (ii) Seller shall have no other liability to Buyer under 
warranty, tort or any other legal theory. The Seller warrants the Work, or any components thereof, through the earlier of (i) eighteen (18) months from 
delivery of the Work or (ii) twelve (12) months from initial operation of the Work or ninety (90) days from the performance of services (the “Warranty 
Period”).   If Buyer gives Seller prompt written notice of breach of this warranty within the Warranty Period, Seller shall, at its sole option and as 
Buyer’s sole and exclusive remedy, repair or replace the subject parts, re-perform the Service or refund the purchase price.  Unless otherwise agreed 
to in writing by Seller, (i) Buyer shall be responsible for any labor required to gain access to the Work so that Seller can assess the available remedies 
and (ii) Buyer shall be responsible for all costs of installation of repaired or replaced Work. If Seller determines that any claimed breach is not, in fact, 
covered by this warranty, Buyer shall pay Seller its then customary charges for any repair or replacement made by Seller.  Seller’s warranty is 

conditioned on Buyer’s (a) operating and maintaining the Work in accordance with Seller’s instructions, (b) not making any unauthorized repairs or 
alterations, and (c) not being in default of any payment obligation to Seller.  Seller’s warranty does not cover (i) damage caused by chemical action or 
abrasive material, misuse or improper installation (unless installed by Seller) and (ii) media goods (such as, but not limited to, resin, membranes, or 
granular activated carbon media) once media goods are installed. THE WARRANTIES SET FORTH IN THIS SECTION 7 ARE THE SELLER’S 
SOLE AND EXCLUSIVE WARRANTIES AND ARE SUBJECT TO THE LIMITATION OF LIABILITY PROVISION BELOW.  SELLER MAKES 
NO OTHER WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION, ANY WARRANTY OF 
MERCHANTABILITY OR FITNESS FOR PURPOSE. 
 

8. Indemnity.  Seller shall indemnify, defend and hold Buyer harmless from any claim, cause of action or liability incurred by Buyer as a result 
of third party claims for personal injury, death or damage to tangible property, to the extent caused by Seller's negligence.   Seller shall have the sole 
authority to direct the defense of and settle any indemnified claim. Seller’s indemnification is conditioned on Buyer (a) promptly, within the Warranty 
Period, notifying Seller of any claim, and (b) providing reasonable cooperation in the defense of any claim.   
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Infringement Indemnity. Seller shall release, hold harmless, indemnify and defend Buyer from and against all judgments, decrees and 
reasonable costs from any apparatus claims of U.S. patents issues at the time of this order, provided such infringement is based exclusively on products 
designed and manufactured by Seller.  In satisfaction of such obligation, Seller may, at its option and expense, (a) modify or replace all of the infringing 

part of the Equipment so that it no longer infringes, (b) procure for the Buyer the right to continue using the Equipment, or (c) remove the Equipment 
and refund the purchase price of the infringing Equipment to the Buyer. Seller’s infringement indemnification period shall be limited to 24 months 
following equipment delivery. 
 
9. Assignment.  Neither party may assign this Agreement, in whole or in part, nor any rights or obligations hereunder without the prior written 
consent of the other party; provided, however, the Seller may assign its rights and obligations under these terms to its affi liates or in connection with 
the sale or transfer of the Seller’s business and Seller may grant a security interest in the Agreement and/or assign proceeds of the agreement without 
Buyer’s consent.  

 

10. Termination.  Either party may terminate this agreement, upon issuance of a written notice of breach and a thirty (30) day cure period, for a 
material breach (including but not limited to, filing of bankruptcy, or failure to fulfill the material obligations of this agreement).  If Buyer suspends an 
order without a change order for ninety (90) or more days, Seller may thereafter terminate this Agreement without liability, upon fifteen (15) days 
written notice to Buyer, and shall be entitled to payment for work performed, whether delivered or undelivered, prior to the date of termination. 

 

11. Dispute Resolution.   Seller and Buyer shall negotiate in good faith to resolve any dispute relating hereto.  If, despite good faith efforts, the 
parties are unable to resolve a dispute or claim arising out of or relating to this Agreement or its breach, termination, enforcement, interpretation or 

validity, the parties will first seek to agree on a forum for mediation to be held in a mutually agreeable site. If the parties are unable to resolve the 
dispute through mediation, then any dispute, claim or controversy arising out of or relating to this Agreement or the breach, termination, enforcement, 
interpretation or validity thereof, including the determination of the scope or applicability of this agreement to arbitrate, shall be determined by 
arbitration in Pittsburgh, Pennsylvania before three arbitrators who are lawyers experienced in the discipline that is the subject of the dispute and shall 
be jointly selected by Seller and Buyer.  The arbitration shall be administered by JAMS pursuant to its Comprehensive Arbitration Rules and Procedures.  
The Arbitrators shall issue a reasoned decision of a majority of the arbitrators, which shall be the decision of the panel.  Judgment may be entered upon 
the arbitrators’ decision in any court of competent jurisdiction. The substantially prevailing party as determined by the arbitrators shall be reimbursed 
by the other party for all costs, expenses and charges, including without limitation reasonable attorneys’ fees, incurred by the prevailing party in 

connection with the arbitration. For any order shipped outside of the United States, any dispute shall be referred to and finally determined by the 
International Center for Dispute Resolution in accordance with the provisions of its International Arbitration Rules, enforceable under the New York 
Convention (Convention on the Recognition and Enforcement of Foreign Arbitral Awards) and the governing language shall be English.   
 
12. Export Compliance.  Buyer acknowledges that Seller is required to comply with applicable export laws and regulations relating to the sale, 
exportation, transfer, assignment, disposal and usage of the Work provided under this Agreement, including any export license requirements.  Buyer 
agrees that such Work shall not at any time directly or indirectly be used, exported, sold, transferred, assigned or otherwise disposed of in a manner 
which will result in non-compliance with such applicable export laws and regulations.  It shall be a condition of the continuing performance by Seller  
of its obligations hereunder that compliance with such export laws and regulations be maintained at all times.  BUYER AGREES TO INDEMNIFY 

AND HOLD SELLER HARMLESS FROM ANY AND ALL COSTS, LIABILITIES, PENALTIES, SANCTIONS AND FINES RELATED TO NON-
COMPLIANCE WITH APPLICABLE EXPORT LAWS AND REGULATIONS. 
 

13. LIMITATION OF LIABILITY.  NOTWITHSTANDING ANYTHING ELSE TO THE CONTRARY, SELLER SHALL NOT BE 
LIABLE FOR ANY CONSEQUENTIAL, INCIDENTAL, SPECIAL, PUNITIVE OR OTHER INDIRECT DAMAGES, AND SELLER’S TOTAL 
LIABILITY ARISING AT ANY TIME FROM THE SALE OR USE OF THE WORK, INCLUDING WITHOUT LIMITATION ANY LIABILITY 
FOR ALL WARRANTY CLAIMS OR FOR ANY BREACH OR FAILURE TO PERFORM ANY OBLIGATION UNDER THE CONTRACT, 
SHALL NOT EXCEED THE PURCHASE PRICE PAID FOR THE WORK.  THESE LIMITATIONS APPLY WHETHER THE LIABILITY IS 

BASED ON CONTRACT, TORT, STRICT LIABILITY OR ANY OTHER THEORY. 
 

14. Rental Equipment / Services. Any leased or rented equipment (“Leased Equipment”) provided by Seller shall at all times be the property 
of Seller with the exception of certain miscellaneous installation materials purchased by the Buyer, and no right or property interest is transferred to 
the Buyer, except the right to use any such Leased Equipment as provided herein.  Buyer agrees that it shall not pledge, lend, or create a security interest 
in, part with possession of, or relocate the Leased Equipment.  Buyer shall be responsible to maintain the Leased Equipment in good and efficient 
working order. At the end of the initial term specified in the order, the terms shall automatically renew for the identical period unless canceled in writing 
by Buyer or Seller not sooner than three (3) months nor later than one (1) month from termination of the initial order or any renewal terms.  Upon any 

renewal, Seller shall have the right to issue notice of increased pricing which shall be effective for any renewed terms unless Buyer objects in writing 
within fifteen (15) days of issuance of said notice. If Buyer timely cancels service in writing prior to the end of the initial or any renewal term this shall 
not relieve Buyer of its obligations under the order for the monthly rental service charge which shall continue to be due and owing. Upon the expiration 
or termination of this Agreement, Buyer shall promptly make any Leased Equipment available to Seller for removal. Buyer hereby agrees that it shall 
grant Seller access to the Leased Equipment location and shall permit Seller to take possession of and remove the Leased Equipment without resort to 
legal process and hereby releases Seller from any claim or right of action for trespass or damages caused by reason of such entry and removal. 
 
15. Miscellaneous. These terms, together with any Contract Documents issued or signed by the Seller, comprise the complete and exclusive 

statement of the agreement between the parties (the “Agreement”) and supersede any terms contained in Buyer’s documents, unless separately signed 
by Seller.  No part of the Agreement may be changed or cancelled except by a written document signed by Seller and Buyer. No course of dealing or 
performance, usage of trade or failure to enforce any term shall be used to modify the Agreement.  To the extent the Agreement is considered a 
subcontract under Buyer’s prime contract with an agency of the United States government, in case of Federal Acquisition Regulations (FARs) flow 
down terms, Seller will be in compliance with Section 44.403 of the FAR relating to commercial items and those additional clauses as specifically 
listed in 52.244-6, Subcontracts for Commercial Items (OCT 2014).  If any of these terms is unenforceable, such term shall be limited only to the extent 
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necessary to make it enforceable, and all other terms shall remain in full force and effect.  The Agreement shall be governed by the laws of the 
Commonwealth of Pennsylvania without regard to its conflict of laws provisions. Both Buyer and Seller reject the applicability of the United Nations 
Convention on Contracts for the international sales of goods to the relationship between the parties and to all transactions arising from said relationship. 
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