
 

  

2023 

Prepared By: Patrick Treanor, PE  

Carmel Area Wastewater District and 

Greeley and Hansen 

5/19/2023 

CAWD WWTP Relocation Alternatives 
Analysis (Centralized & Decentralized 
Approaches) 



ii 
 

Table of Contents 

Section 1: Introduction 4 

Section 2: New Centralized Water Resource Recovery Facility 5 
2.1 Conceptual Location of Centralized Water Resource Recovery Facility 5 
2.2 Conceptual Design of Conveyance 6 
2.3 Conceptual Design of Sewage Pump Station/Equalization Basin 8 
2.4 Conceptual Design of Centralized Water Resource Recovery Facility 9 
2.5 Conceptual Cost of Centralized Water Resource Recovery Facility 12 

Section 3: New Decentralized Water Resource Recovery Facilities 15 
3.1 Satellite Facility Service Areas 15 
3.2 Conveyance Design of Conveyance 16 
3.3 Conceptual Design Decentralized Water Resource Recovery Facility 17 
3.4 Conceptual Cost of Decentralized Water Resource Recovery Facilities 20 

Section 4: Closing 22 
 

List of Figures 

Figure 1 – Location of Roach Canyon for Centralized WRRF 
Figure 2 – Aerial Perspective of Roach Canyon for Centralized WRRF 
Figure 3 – Centralized WRRF Raw Water and Brine (Effluent) Conveyance Overview 
Figure 4 – Centralized WRRF Reclaimed Water Conveyance 
Figure 5 – Site Layout of EQ Basin at Hatton Canyon Park for Centralized WRRF 
Figure 6 – Centralized WRRF Plan View 
Figure 7 – Centralized WRRF Section Views 
Figure 8 – Centralized WRRF Superimposed on Roach Canyon Aerial View 
Figure 9 – Decentralized Service Area Division 
Figure 10 – Decentralized WRRF Conveyance Piping 
Figure 11 – Decentralized WRRF Plan Views 

 

  



iii 
 

 List of Tables 

Table 1 – New Centralized WRRF Conceptual Cost Estimate 
Table 2 – New Decentralized WRRF Conceptual Cost Estimate 
 
 

 Appendices 

Appendix A – Greeley and Hansen Technical Report – No. 1 Proposed Conceptual 
Design Centralized Water Resource Recovery Facility and Treated 
Water Conveyance  

 

Appendix B – Greeley and Hansen Technical Report – No. 2 Proposed Conceptual 
Design Decentralized Water Resource Recovery Facility and Treated 
Water Conveyance  

 

Abbreviations 

AACE – Association for the Advancement of Cost Engineering 
ADWF – Average Dry Weather Flow 
AWWF – Average Wet Weather Flow 
AOP – Advanced Oxidation Process 
CAWD – Carmel Area Wastewater District 
DIAM – Diameter 
EQ – Equalization 
FR-RO – Flow Reversal Reverse Osmosis 
MBR – Membrane Bioreactor 
MGD – Million Gallons Per Day 
OPCC – Opinion of Probable Construction Cost 
PBCSD – Pebble Beach Community Services District 
RO – Reverse Osmosis 
UV – Ultra-Violet 
WRRF – Water Resource Recovery Facility 

WWTP – Wastewater Treatment Plant 



4 
 

Section 1:  Introduction  

This report presents conceptual level design information for relocation of the CAWD 
Wastewater Treatment Plant (WWTP) away from the coastal floodplain. Relocating the existing 
WWTP away from the coastal flood plain is an approach to mitigating long term coastal 
hazards associated with climate change and sea level rise. 
 
The concepts developed for relocated treatment facilities described in this report are based on 
the latest advanced treatment processes for water resource recovery including: membrane 
bioreactors, reverse osmosis, and advanced oxidation disinfection. The advanced wastewater 
treatment process can produce treated water suitable for irrigation reuse, or for potable reuse. 
Given the high value of water resources in the Monterey Peninsula, recycling wastewater is a 
necessity for the region. 
 
New advanced treatment processes can be built in a smaller footprint compared to conventional 
facilities such as the existing CAWD WWTP. The existing CAWD WWTP footprint is about 9 
acres whereas a new centralized advanced treatment facility could be built on as little as 3 acres. 
  
New raw water and treated water conveyance pipelines would be included in the conceptual 
relocation design, as well as an equalization basin strategically located within the CAWD sewer 
collection system to reduce wet weather peak flows into the new conceptual conveyance and 
treatment facilities.  
 
Two general approaches were evaluated for future treatment infrastructure. The first approach 
was to build a centralized Water Resource Recovery Facility (WRRF), and the second approach 
was to build multiple smaller satellite treatment facilities in separate areas of the District. The 
first approach is called the “centralized” approach, and the second approach is called the 
“decentralized” approach. 
 
Conceptual new facilities would be located away from coastal hazards. This study focuses on 
relocating the new facilities within the immediate Carmel/Carmel Valley service area. The 
concept site for the centralized WRRF is located inland in Carmel Valley; about 3 miles from the 
coast and outside of the Carmel River floodplain.  
 
For more detailed information refer to the reports developed by Greeley and Hansen attached 
to this summary report.  

  



5 
 

Section 2: New Centralized Water Resource Recovery Facility 

2.1 Conceptual Location of Centralized Water Resource Recovery Facility 
A conceptual Centralized WRRF assumed the new wastewater treatment facilities would be 
located at a hypothetical site location off Carmel Valley Road, 3 miles inland from the coast. The 
site is called Roach Canyon and is an undeveloped canyon mouth which is currently used as a 
staging area for County road maintenance equipment and materials. 
 
Figure 1 is a vicinity map showing Roach Canyon relative to the coast. Figure 2 is an aerial 
perspective of the Roach Canyon topography. 
 

 
Figure 1 – Location of Roach Canyon for Centralized WRRF 
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 Figure 2 – Aerial Perspective of Roach Canyon for Centralized WRRF 

The roach canyon site has a flat area adjacent to Carmel Valley Road that is approximately 3 
acres. This flat area is highlighted in red in Figure 2. The potential building area is set back 
sufficiently from Carmel Valley Road such that it is well screened by vegetation. Steep canyon 
slopes surround the back and sides of the site and further hide the location from view. 

 

2.2 Conceptual Design of Conveyance 
The conceptual alignments for new conveyance pipelines for a relocated CAWD WRRF are 
described in detail in the report by Greeley and Hansen in Appendix A.  

A new pump station would be required in the vicinity of the existing CAWD WWTP in order to 
convey raw sewage to a relocated CAWD WRRF. Figure 3 below shows the conceptual 
alignments for a raw sewage force main to the new facility and a new Brine/Effluent line 
connecting to the existing Ocean Outfall. 
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Figure 3 – Centralized WRRF Raw Water and Brine (Effluent) Conveyance Overview 

Figure 4 below shows conceptual reclaimed water conveyance which would be an extension of 
the existing reclaimed water pipeline that sends recycled water to Pebble Beach. Figure 4 also 
shows how indirect potable reuse could be implemented by means of an injection well near the 
WRRF site. 

 

Figure 4 – Centralized WRRF Reclaimed Water Conveyance 
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2.3 Conceptual Design of Sewage Pump Station/Equalization Basin 
Several locations for a new pump station in the vicinity of the existing WWTP were evaluated in 
the Greeley and Hansen Technical Memo No. 1 in Appendix A. The location that was 
determined to be preferred based on available space and lower flooding risk was an empty lot 
East of Hwy 1 and adjacent to the Safeway shopping center parking lot. The property is an 
extension of the Hatton Canyon Park owned by State Parks. The pump station infrastructure 
would be almost entirely below ground and would include a large equalization (EQ) basin 
sized at 1.5 million gallons that would reduce wet weather peak flows that need to be conveyed 
and treated at the relocated WRRF. The chosen concept location for the EQ basin and pump 
station is shown in Figure 5. 

 

Figure 5 – Site Layout of EQ Basin at Hatton Canyon Park for Centralized WRRF 
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2.4 Conceptual Design of Centralized Water Resource Recovery Facility  
The conceptual design of a new relocated CAWD WRRF is described in detail in the report by 
Greeley and Hansen in Appendix A. Figures showing the layout design of the facility are 
shown in Figures 6 and 7. The new facility would produce treated water quality suitable for 
potable reuse and produce treated biosolids that can be utilized as Class A fertilizer. 

The conceptual WRRF treatment process includes the following major components: 

Liquid Treatment Process: 

Headworks / Influent Screening: Coarse and Fine Screens 

Biological Treatment / Membrane Micro-Filtration: Membrane Bioreactors 

Dissolved Solids Removal: Reverse Osmosis with Brine Recovery 

Disinfection Process: 

Pathogen Inactivation/Reduction: Advanced Oxidation Process (Ultraviolet Light 
and Hydrogen Peroxide)  

Disinfection Residual for Reuse Water Distribution System: Chloramination 
(Chlorine and Ammonia)  

Solids Treatment Process: 

Sludge Equalization: Storage Tank 

Sludge Thickening: Rotary Drum Thickening 

Digestion/Sludge Stabilization: Thermophilic and Mesophilic Digestion 

Dewatering: Centrifuges 

 
The new facility could incorporate a rustic ranch/farm style architectural design aesthetic that 
matches the bucolic character and look of Carmel Valley. Process buildings could be built to 
look like barns and/or farm buildings. Tanks would be built below ground to hide them from 
view. 
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Figure 6 – Centralized WRRF Plan View 
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Figure 7 – Centralized WRRF Section Views 
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The conceptual layout shown in Figure 6 of a new CAWD WRRF is shown superimposed on the 
Roach Canyon site in Figure 8 to illustrate how the facility could fit into the existing landscape. 

 

 

Figure 8 – Centralized WRRF Superimposed on Roach Canyon Aerial View 

 

2.5 Conceptual Cost of Centralized Water Resource Recovery Facility  
Estimated costs of the new conveyance pipelines, equalization basin, sewage pump station, 
treatment facility, and land acquisition were developed at a conceptual level. A summary of the 
preliminary Conceptual level Opinion of Probable Construction Cost (OPCC) is shown in detail 
in the Greeley and Hansen Technical Report No. 1 in Appendix A. The summary with the 
overall estimated project construction cost is included in Table 1 below. 

Costs are provided for two different capacity scenarios. One scenario is for facilities’ design 
capacity of 3.6 MGD Average Wet Weather Flows (AWWF) to match existing flows. The second 



13 
 

scenario is for facilities’ design capacity of 2.4 MGD AWWF assuming Pebble Beach 
Community Services District (PBCSD) flows are not included in the project. 

The OPCC is a conceptual level cost estimate developed at a “Class 4” level per the Association 
for the Advancement of Cost Engineering (AACE) International standard. This class represents 
a “study or feasibility” maturity level and has an expected accuracy range of -30% to +50%. 
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Table 1 – New Centralized WRRF Conceptual Cost Estimate 
 

CAWD WWTP Relocation 
Carmel Area Wastewater District 

 Project Construction Costs - ENR CCI = 11,620 
Project Summary  

New Centralized Water Resource Recovery Facility (WRRF) 
 

AACE Class Number 4 
 

Contingency: 25% 
        

Project Cost (December 2020.75 ENR CCI = 11,620) 
Element 

No. 
Program Element 

Description $ (3.6 MGD) $ (2.4 MGD) 

1 New WRRF 37,690,900  33,496,600  
2 New Equalization Basin 5,020,000  5,020,000  
3 New Pump Station 1,496,300  1,496,300  
4 Land Acquisition 6,118,200  6,118,200  
5 New WRRF Electrical Supply 2,896,600  2,896,600  
6 Conveyance Piping 29,430,700  23,434,900  

  Construction Subtotal 82,652,700  72,462,600  
  Bonds and Insurance (at 3%) 2,479,600  2,173,900  
  Engineering (at 7%) 5,785,700  5,072,400  
  Construction Management (at 5%) 4,132,600  3,623,200  
  Permitting (at 2%) 1,653,100  1,449,300  
  Commissioning (at 2%) 1,653,100  1,449,300  
  Mobilization / Demobilization (at 5%) 4,132,600  3,623,200  
  Contingency (at 25%) 20,663,200  18,115,700  
  Contractor Overhead and Profit (at 15%) 12,397,900  10,869,400  
  Sales Tax (at 9.5%) 7,852,000  6,884,000  
  Construction Total 143,402,500  125,723,000  
        

 

 -30% Estimate Estimated +50% Estimate 
Construction Total Estimate Range of Accuracy 

(3.6 MGD AWWF Facility) $100,381,750 $143,402,500 $215,103,750 

Construction Total Estimate Range of Accuracy 
(2.4 MGD AWWF Facility) $88,006,100 $125,723,000 $163,439,900 
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Section 3: New Decentralized Water Resource Recovery Facilities 

3.1 Satellite Facility Service Areas 
To develop the concept of having multiple smaller treatment facilities the CAWD service area 
was split into 4 separate areas that each comprised roughly 0.25 MGD of Average Dry Weather 
Flow (ADWF). Figure 9 shows the 4 areas which are as follows: 
 

Area 1:  Carmel Woods and Downtown Carmel-by-The-Sea 
Area 2:  Mission Canyon and Carmel Point 
Area 3:  Highway 1 South of Carmel 
Area 4:  Carmel Valley Phase 1 

 

Figure 9 – Decentralized Service Area Division 
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Under the Decentralized Treatment Concept, each of these 4 areas would have liquid treatment 
facilities located somewhere within the area. Theoretical locations for the satellite facilities in 
each area were not determined as part of this study. Solids treatment facilities would only be 
incorporated at one of the facilities in order to keep the footprint size of the other facilities as 
small as possible. Limiting the footprint of decentralized facilities is the goal, so to reduce 
impacts on surrounding development (and fit on smaller potential available properties). It was 
assumed that the larger facility containing the solids treatment process would be located in 
Area 4: Carmel Valley because there is more available land in Carmel Valley. The solids 
collected at the liquid only treatment facilities in Areas 1, 2, and 3 would be transferred by 
tanker trucks to the WRRF located in Area 4. 

The footprint of the liquid only treatment satellite facilities serving Areas 1, 2, and 3 could be 
built on a site as small as one (1) acre. The footprint of the larger facility in Area 4 that includes 
solids treatment could be built on a (2) acre site.   

The Greeley and Hansen Technical Report No. 2 in Appendix B provides further details for the 
decentralized treatment alternative.  

3.2 Conveyance Design of Conveyance 
The satellite facilities in the 4 areas would collect wastewater from their respective collection 
system and treat the water to a level suitable for potable reuse or irrigation reuse. In the case of 
irrigation reuse the clean recycled water could be pumped from each facility via new reclaimed 
water pipes to the existing reclaimed water line that goes to Pebble Beach. Similarly, the 
concentrated brine waste stream from each satellite facility would be piped to the existing 
CAWD ocean outfall. The conceptual conveyance piping from the satellite facilities is shown in 
Figure 10. 
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Figure 10 – Decentralized WRRF Conveyance Piping 

 

3.3 Conceptual Design Decentralized Water Resource Recovery Facility  
The conceptual design of the treatment process for the Decentralized WRRFs utilizes the same 
process technology as described in Section 2.4 for the Centralized WRRF. This includes coarse 
and fine screens in the Headworks, followed by a Membrane Bioreactor, Reverse Osmosis, and 
Advanced Oxidation/Chloramination. The larger Area 4 WRRF which includes solids treatment 
processes would have the same solids treatment design as the Centralized WRRF concept. 
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Each satellite Decentralized WRRF would include it’s own equalization (EQ) basin in order to 
reduce treatment capacity requirements for wet weather peaking. The EQ basin sizing assumes 
a 0.25 MG maximum storage capacity with an additional 5-ft freeboard. The dimensions of the 
EQ basin were determined to be approximately 70’ length, 40’ width, and 17’ depth 

Figure 11 shows conceptual equipment layouts and estimated footprint sizes of the 
Decentralized WRRFs. 
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 Figure 11 – Decentralized WRRF Plan Views 
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3.4 Conceptual Cost of Decentralized Water Resource Recovery Facilities  
Estimated costs of the new conveyance piping, equalization basins, treatment facilities, and land 
acquisition were developed at a conceptual level. A summary of the preliminary Conceptual 
level Opinion of Probable Construction Cost (OPCC) for the decentralized treatment facility 
concept is shown in detail in the Greeley and Hansen Technical Report No. 2 in Appendix B. 
The summary with the overall estimated project construction cost is included in Table 1 below. 

Costs are provided for the Area 1, 2, and 3 WRRF separately from the Area 4 WRRF and all of 
the costs are combined for the total cost of the Decentralized WRRF alternative.  

The OPCC is a conceptual level cost estimate developed at a “Class 4” level per the Association 
for the Advancement of Cost Engineering (AACE) International standard. This class represents 
a “study or feasibility” maturity level and has an expected accuracy range of -30% to +50%. 
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Table 2 – New Decentralized WRRF Conceptual Cost Estimate 
 

CAWD WWTP Relocation 
Carmel Area Wastewater District 

 Project Construction Costs - ENR CCI = 11,620 
Project Summary  

New Decentralized Water Resource Recovery Facility (WRRF) 
 

AACE Class Number 4 
 

Contingency: 25% 
        

Project Cost (December 2020.75 ENR CCI = 11,620) 

Element 
No. 

Program Element 
Description 

$ WRRF  
Areas 1, 2, and 3  

(EACH) 
$ WRRF 
Area 4 

1 New WRRF 12,435,600  20,331,400  
2 New Equalization Basin 1,542,100  1,542,100  
3 New Pump Station 609,900  609,900  
4 Land Acquisition 2,549,200  4,078,800  
5 New WRRF Electrical Supply 974,200  1,069,100  
6 Conveyance Piping (Average) 16,258,475  23,396,475  

  Construction Subtotal 34,369,475  51,027,775  
  Bonds and Insurance (at 3%) 1,031,100  1,530,800  
  Engineering (at 7%) 2,405,900  3,571,900  
  Construction Management (at 5%) 1,718,500  2,551,400  
  Permitting (at 2%) 687,400  1,020,600  
  Commissioning (at 2%) 687,400  1,020,600  
  Mobilization / Demobilization (at 5%) 1,718,500  2,551,400  
  Contingency (at 25%) 8,592,400  12,756,900  
  Contractor Overhead and Profit (at 15%) 5,155,400  7,654,200  
  Sales Tax (at 9.5%) 3,265,100  4,847,600  
  Construction Total 59,631,175  88,533,175  
        

  Construction Total for Areas 1, 2, and 3 $178,893,525   
  Construction Total for Area 4   $88,533,175 

 

 

 -30% Estimate Estimated +50% Estimate 
Construction Total Estimate Range of Accuracy 

(Total for Areas 1, 2, 3, and 4) $187,198,690 $267,426,700 $401,140,050 
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Section 4: Closing 

There is a significant difference in the conceptual costs between the Centralized WWRF vs. 
Decentralized WRRF approaches, with the Decentralized concept being significantly more 
expensive. This is due to economies of scale associated with building a single centralized 
treatment facility, making the Centralized WRRF approach more cost efficient. Furthermore, the 
additional conveyance infrastructure for reclaimed water and brine effluent associated with 
multiple satellite liquid treatment facilities increases the cost of the Decentralized WRRF 
approach.  

The Decentralized concept had to include at least one facility with solids treatment process 
structures which make this facility larger, almost to the point that it was comparable in size to 
the single Centralized WRRF. The Decentralized WRRF that included the solids treatment 
infrastructure was only 1 acre smaller than the full Centralized WRRF. Therefore, the land 
requirements for the Decentralized WRRF concept does not seem overly favorable when 
compared to the Centralized WRRF concept. 

For more detailed information refer to the reports developed by Greeley and Hansen attached 
to this summary report.  
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Appendix A: 
 

Technical Report – No. 1 
Proposed Conceptual Design Centralized Water Resource Recovery Facility and 

Treated Water Conveyance (Greeley and Hansen) 
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Appendix B: 
 

Technical Report – No. 2 
Proposed Conceptual Design Decentralized Water Resource Recovery Facility and 

Treated Water Conveyance (Greeley and Hansen) 
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Terms and Conditions of Sale 

This document sets forth the Terms & Conditions of Sale for goods manufactured and/or supplied, and services 
provided, by the seller entity identified on the purchase order (“SELLER”) and sold to the original purchaser thereof 
(“BUYER”). The term “SELLER” includes only SELLER, and none of its affiliates. Unless otherwise specifically stated 
in a previously-executed written purchase agreement signed by authorized representatives of SELLER and BUYER, 
these Terms & Conditions of Sale establish the rights, obligations and remedies of SELLER and BUYER which apply 
to this offer and any resulting order or contract for the sale of SELLER’s goods and/or services (“Products”). 

1. APPLICABLE TERMS & CONDITIONS: These Terms & Conditions of Sale are contained directly and/or by 
reference in SELLER’s proposal, offer, order acknowledgment, packing slip, and/or invoice documents. The first of 
the following acts constitutes an acceptance of SELLER’s offer and not a counteroffer and creates a contract of sale 
(“Contract”) in accordance with these Terms & Conditions of Sale: (i) BUYER’s issuance of a purchase order 
document against SELLER’s offer; (ii) acknowledgement of BUYER’s order by SELLER; or (iii) commencement of any 
performance by SELLER pursuant to BUYER’s order. Provisions contained in BUYER’s purchase documents 
(including electronic commerce interfaces) that materially alter, add to, or subtract from the provisions of these 
Terms & Conditions of Sale are not a part of the Contract. 

2. CANCELLATION AND RETURN: The whole or any part of this order may be cancelled only with the prior written 
consent of SELLER. If SELLER does consent to a cancellation, such consent will be given only upon payment of 
reasonable cancellation charges in an amount determined by SELLER. In addition, with respect to any Products 
returned on cancellation, BUYER will pay SELLER’s cost of placing the returned Products in a saleable condition, 
sales expenses incurred by SELLER in connection with such returned Products, a reasonable restocking charge and 
freight costs incurred in connection with the original shipment and in connection with returning such Products to 
SELLER, all in such amounts as are advised to the BUYER by SELLER. 

3. DELIVERY: Delivery will be accomplished EXW or CIP at the point of shipment (Incoterms 2020), unless 
otherwise expressly agreed between the parties. Legal title and risk of loss or damage pass to BUYER upon transfer 
to the first carrier, regardless of final destination and mode of transit. SELLER will use commercially reasonable 
efforts to deliver the Products ordered herein within SELLER’s normal lead-time necessary for SELLER to deliver the 
Products sold hereunder. Products will be boxed or crated as determined appropriate by SELLER for protection 
against normal handling and there will be an extra charge to the BUYER for additional packaging required by the 
BUYER with respect to waterproofing or other added protection. BUYER has sole responsibility for off-loading, 
storage and handling of the Products at the site. Where Buyer is responsible for any delay in the delivery date or 
installation date, the earlier of the date of delivery or the date on which the Products are ready for shipment by 
SELLER may be treated as the delivery date for purposes of determining the time of payment of the purchase price. 
Moreover, BUYER will be responsible for reasonable storage and insurance expenses with respect to such 
Products. Should BUYER fail to effect pick-up of Product as previously agreed in a timely manner, SELLER may, at its 
discretion, assess reasonable storage charges to the account of BUYER. 
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4. INSPECTION: BUYER will promptly inspect and accept any Products delivered pursuant to this Contract after 
receipt of such Products. In the event the Products do not conform to any applicable specifications, BUYER will 
promptly notify SELLER of such nonconformance in writing. SELLER will have a reasonable opportunity to repair or 
replace the nonconforming Product at its option. BUYER will be deemed to have accepted any Products delivered 
hereunder and to have waived any such nonconformance for such Products unless a written notification pursuant 
to this paragraph is received by SELLER within thirty (30) days of delivery to BUYER destination on order. 

5. PRICES & ORDER SIZES: Prices do not include any charges for services such as insurance; brokerage fees; sales, 
use, inventory, or excise taxes; import or export duties; special financing fees; value added tax, income, or royalty 
taxes imposed outside the U.S. or Canada; consular fees; special permits or licenses; or other charges imposed 
upon the production, sale, distribution, or delivery of Products. BUYER will either pay any and all such charges or 
provide SELLER with acceptable exemption certificates, which obligation survives performance under this Contract. 
Installation, maintenance and any other services which relate to the Products are not included unless specifically 
set forth in the quotation. SELLER reserves the right to establish minimum order sizes and will advise BUYER 
accordingly. Any orders below the minimum order size are subject to a fee as set out by SELLER. If SELLER’s 
delivery of Products surpasses one (1) year in length, then at least on an annual basis, or if changes to the Products 
are requested or needed, the parties shall conduct good faith discussions regarding changes to the prices for the 
Products, to reflect SELLER’s increased costs for which SELLER shall be entitled to additional fair and appropriate 
compensation. 

6. PAYMENTS: All payments must be made in agreed-to currency, normally Canadian or U.S. Dollars. Unless other 
payment terms are expressly set forth in the purchase order or otherwise required by the Seller, invoices are due 
and payable NET 30 DAYS from date of the invoice, without regard to delays for inspection or transportation, with 
payments to be made by check to SELLER at the address listed in the purchase order or by bank transfer to the 
account obtainable from SELLER’s Accounts Receivable Manager. In the event payments are not made or not made 
in a timely manner, SELLER may, in addition to all other remedies provided at law, either: (a) declare BUYER’s 
performance in breach and terminate this Contract for default; (b) withhold future shipments until delinquent 
payments are made; (c) deliver future shipments on a cash-with-order or cash-in-advance basis even after the 
delinquency is cured; (d) charge interest on the outstanding balance at a rate of 1.5% per month or the maximum 
rate permitted by law, if lower, for each month or part thereof that there is an outstanding balance plus applicable 
storage charges and/or inventory carrying charges; (e) repossess the Products for which payment has not been 
made; (f) pursue other collection efforts and recover all associated costs including reasonable attorney’s fees; or 
(g) combine any of the above rights and remedies as is practicable and permitted by law. BUYER is prohibited from 
setting off any and all monies owed under this Contract from any other sums, whether liquidated or not, that are 
or may be due to the BUYER, which arise out of a different transaction with SELLER or any of its affiliates. Should 
BUYER’s financial condition become unsatisfactory to SELLER in its discretion, SELLER may require payment in 
advance or other security. If BUYER fails to meet these requirements, SELLER may treat such failure as reasonable 
grounds for repudiation of this Contract, in which case reasonable cancellation charges shall be due to SELLER. 
BUYER hereby grants SELLER a security interest in the Products, wherever located, and whether now existing or 
hereafter arising or acquired from time to time, and in all accessions thereto and replacements or modifications 
thereof, as well as all proceeds of the foregoing, to secure payment in full of all amounts to Seller, which payment 
releases the security interest but only if such payment could not be considered an avoidable transfer under 
applicable laws. The security interest granted hereby constitutes a purchase money security interest under the 
applicable Uniform Commercial Code or Personal Property Security Act or other applicable law, and SELLER is 
authorized to make whatever registration or notification or take such other action as SELLER deems necessary or 
desirable to perfect such security interest. BUYER’s insolvency, bankruptcy, assignment for the benefit of creditors, 
or dissolution or termination of the existence of BUYER, constitutes a default under this Contract and affords 
SELLER all of the remedies of a secured creditor under applicable law, as well as the remedies stated above for late 
payment or non-payment. 
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7. LIMITED WARRANTY: Unless specifically provided otherwise in SELLER’s quotation, SELLER provides the 
following Limited Warranty. SELLER warrants that Products sold hereunder will be free from defects in material 
and workmanship and will, when used in accordance with the manufacturer’s operating and maintenance 
instructions, conform to any express written warranty pertaining to the specific goods purchased, which for 
Products is for a period of twelve (12) months from delivery. SELLER warrants that services furnished hereunder 
will be free from defects in workmanship for a period of ninety (90) days from the completion of the services. 
Products repaired or replaced are not covered by any warranty except to the extent repaired or replaced by 
SELLER, an authorized representative of SELLER, or under specific instructions by SELLER, in which cases, the 
Products will be covered under warranty up to the end of the warranty period applicable to the original Products. 
The above warranties do not include the cost of shipping and handling of returned items. Parts provided by SELLER 
in the performance of services may be new or refurbished parts functioning equivalent to new parts. Any non- 
functioning parts that are repaired by SELLER shall become the property of SELLER. No warranties are extended to 
consumable items such as, without limitation, light bulbs, and for normal wear and tear. All other guarantees, 
warranties, conditions and representations, either express or implied, whether arising under any statute, law, 
commercial usage or otherwise, including implied warranties of merchantability and fitness for a particular 
purpose, are hereby excluded. The sole remedy for Products not meeting this Limited Warranty is replacement, 
credit or refund of the purchase price, as determined by SELLER in its sole discretion. This remedy will not be 
deemed to have failed of its essential purpose so long as SELLER is willing to provide such replacement, credit or 
refund. To make a warranty claim, BUYER must notify SELLER in writing within 5 days of discovery of the defect in 
question. This notification must include a description of the problem, a copy of the applicable operator’s log, a 
copy of BUYER’s maintenance record and any analytical results detailing the problem. Any warranty hereunder or 
performance guarantees shall only be enforceable if (a) all equipment is properly installed, inspected regularly, and 
is in good working order, (b) all operations are consistent with SELLER recommendations, (c) operating conditions 
at the installation site have not materially changed and remain within anticipated specifications, and (d) no 
reasonably unforeseeable circumstances exist or arise. 

8. INDEMNIFICATION: Indemnification applies to a party and to such party’s successors-in-interest, assignees, 
affiliates, directors, officers, and employees (“Indemnified Parties”). SELLER is responsible for and will defend, 
indemnify and hold harmless the BUYER Indemnified Parties against all losses, claims, expenses or damages which 
may result from accident, injury, damage, or death due to SELLER’s breach of the Limited Warranty. BUYER is 
responsible for and will defend, indemnify and hold harmless SELLER Indemnified Parties against all losses, claims, 
expenses, or damages which may result from accident, injury, damage, or death due to the negligence or misuse or 
misapplication of any Products or the breach of any provision of this Contract by the BUYER or any third party 
affiliated or in privity with BUYER. 

9. PATENT PROTECTION: Subject to all limitations of liability provided herein, SELLER will, with respect to any 
Products of SELLER’s design or manufacture, indemnify BUYER from any and all damages and costs as finally 
determined by a court of competent jurisdiction in any suit for infringement of any U.S. or Canadian patent (or 
European patent for Products that SELLER sells to BUYER for end use in a member state of the E.U. or the U.K.) 
that has issued as of the delivery date, solely by reason of the sale or normal use of any Products sold to BUYER 
hereunder and from reasonable expenses incurred by BUYER in defense of such suit if SELLER does not undertake 
the defense thereof, provided that BUYER promptly notifies SELLER of such suit and offers SELLER either (i) full and 
exclusive control of the defense of such suit when Products of SELLER only are involved, or (ii) the right to 
participate in the defense of such suit when products other than those of SELLER are also involved. SELLER’s 
warranty as to use patents only applies to infringement arising solely out of the inherent operation of the 
Products according to their applications as envisioned by SELLER’s specifications. In case the Products are in such 
suit held to constitute infringement and the use of the Products is enjoined, SELLER will, at its own expense and at 
its option, either procure for BUYER the right to continue using such Products or replace them with non-infringing 
products, or modify them so they become non-infringing, or remove the Products and refund the purchase price 
(prorated for depreciation) and the transportation costs thereof. The foregoing states the entire liability of SELLER 
for patent 
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infringement by the Products. Further, to the same extent as set forth in SELLER’s above obligation to BUYER, 
BUYER agrees to defend, indemnify and hold harmless SELLER for patent infringement related to (x) any goods 
manufactured to the BUYER’s design, (y) services provided in accordance with the BUYER’s instructions, or (z) 
SELLER’s Products when used in combination with any other devices, parts or software not provided by SELLER 
hereunder. 

10. TRADEMARKS AND OTHER LABELS: BUYER agrees not to remove or alter any indicia of manufacturing origin or 
patent numbers contained on or within the Products, including without limitation the serial numbers or 
trademarks on nameplates or cast, molded or machined components. 

11. SOFTWARE AND INTELLECTUAL PROPERTY: All licenses to SELLER’s separately provided software products are 
subject to the separate software license agreement(s) accompanying the software media. In the absence of such 
express licenses and for all other software, SELLER grants BUYER only a personal, non-exclusive license to access 
and use the software provided by SELLER with Products purchased hereunder solely as necessary for BUYER to 
enjoy the benefit of the Products. A portion of the software may contain or consist of open source software, which 
BUYER may use under the terms and conditions of the specific license under which the open source software is 
distributed. BUYER agrees that it will be bound by all such license agreements. Title to software remains with the 
applicable licensor(s). All SELLER contributions to the Products, the results of the services, and any other work 
designed or provided by SELLER hereunder may contain or result in statutory and non-statutory Intellectual 
Property, including but not limited to patentable subject matter or trade secrets; and all such Intellectual Property 
remains the sole property of SELLER; and BUYER shall not disclose (except to the extent inherently necessary 
during any resale of Product sold hereunder), disassemble, decompile, or any results of the Services, or any 
Products, or otherwise attempt to learn the underlying processes, source code, structure, algorithms, or ideas. 

12. PROPRIETARY INFORMATION AND PRIVACY: “Proprietary Information” means any information, technical 
data, or know-how in whatever form, whether documented, contained in machine readable or physical 
components, mask works or artwork, or otherwise, which SELLER considers proprietary, including but not limited 
to service and maintenance manuals. BUYER and its customers, employees, and agents will keep confidential all 
such Proprietary Information obtained directly or indirectly from SELLER and will not transfer or disclose it without 
SELLER’s prior written consent, or use it for the manufacture, procurement, servicing, or calibration of Products or 
any similar products, or cause such products to be manufactured, serviced, or calibrated by or procured from any 
other source, or reproduce or otherwise appropriate it. All such Proprietary Information remains SELLER’s 
property. No right or license is granted to BUYER or its customers, employees or agents, expressly or by 
implication, with respect to the Proprietary Information or any patent right or other proprietary right of SELLER, 
except for the limited use licenses implied by law. In respect of personal data supplied by BUYER to SELLER, BUYER 
warrants that is duly authorized to submit and disclose these data, including but not limited to obtaining data 
subjects´ informed consent. SELLER will manage BUYER’s information and personal data in accordance with its 
Privacy Policy, a copy of which is available to Buyer upon request. In respect of other data and information that 
SELLER may receive in connection with BUYER´s use of the Products including without limitation data that are 
captured by the Products and transmitted to SELLER, BUYER hereby grants SELLER a non-exclusive, worldwide, 
royalty-free, perpetual, non-revocable license to use, compile, distribute, display, store, process, reproduce, or 
create derivative works of such data as needed for Product operation and maintenance, and to aggregate such 
data for use in an anonymous manner, solely to facilitate marketing, sales and R&D activities of SELLER and its 
affiliates. 

13. SPECIAL TOOLS, DIES, JIGS, FIXTURES AND PATTERNS: Any tools, dies, jigs, fixtures, patterns and similar items 
which are included or required in connection with the manufacture and/or supply of the Products will remain the 
property of SELLER without credit to the BUYER. SELLER assumes the cost for maintenance and replacement of 
such items and shall have the right to discard and scrap any such item after it has been inactive for a minimum of 
one year, without credit to the BUYER. 
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14. CHANGES AND ADDITIONAL CHARGES: SELLER reserves the right to make design changes or improvements to 
any products of the same general class as Products being delivered hereunder without liability or obligation to 
incorporate such changes or improvements to Products ordered by BUYER unless agreed upon in writing before 
the Products’ delivery date. 

15. SITE ACCESS / PREPARATION / WORKER SAFETY / ENVIRONMENTAL COMPLIANCE: In connection with 
services provided by SELLER, BUYER agrees to permit prompt access to equipment. BUYER assumes full 
responsibility to back-up or otherwise protect its data against loss, damage or destruction before services are 
performed. BUYER is the operator and in full control of its premises, including those areas where SELLER 
employees or contractors are performing service, repair, and maintenance activities. BUYER will ensure that all 
necessary measures are taken for safety and security of working conditions, sites, and installations during the 
performance of any services. BUYER is the generator of any resulting wastes, including without limitation 
hazardous wastes. BUYER is solely responsible to arrange for the disposal of any wastes at its own expense. BUYER 
will, at its own expense, provide SELLER employees and contractors working on BUYER’s premises with all 
information and training required under applicable safety compliance regulations and BUYER’s policies. SELLER has 
no responsibility for the supervision or actions of BUYER’s employees or contractors or for non-SELLER items (e.g., 
chemicals, equipment) and disclaims all liability and responsibility for any loss or damage that may be suffered as a 
result of such actions or items, or any other actions or items not under SELLER’s control. 

16. LIMITATIONS ON USE: BUYER will not use any Products for any purpose other than those identified in SELLER’s 
catalogs and literature as intended uses. Unless SELLER has advised the BUYER in writing, in no event will BUYER 
use any Products in drugs, food additives, food, or cosmetics, or medical applications for humans or animals. In no 
event will BUYER use in any application any Product that requires FDA 510(k) clearance unless and only to the 
extent the Product has such clearance. BUYER will not sell, transfer, export, or re-export any SELLER Products or 
technology for use in activities which involve the design, development, production, use, or stockpiling of nuclear, 
chemical, or biological weapons or missiles, nor use SELLER Products or technology in any facility which engages in 
activities relating to such weapons. Unless the “ship-to” address is in California, U.S.A., the Products are not 
intended for sale in California and may lack markings required by California Proposition 65; accordingly, unless 
BUYER has ordered Products specifying a California ship-to address, BUYER will not sell or deliver any SELLER 
Products for use in California. Any warranty granted by SELLER is void if any goods covered by such warranty are 
used for any purpose not permitted hereunder. 

17. EXPORT AND IMPORT LICENSES AND COMPLIANCE WITH LAWS: Unless otherwise expressly agreed, BUYER is 
responsible for obtaining any required export or import licenses necessary for Product delivery. BUYER will comply 
with all laws and regulations applicable to the installation or use of all Product, including applicable import and 
export control laws and regulations of the U.S., E.U., and any other country having proper jurisdiction, and will 
obtain all necessary export or import licenses in connection with any subsequent export, re-export, transfer, and 
use of all Product and technology delivered hereunder. BUYER will not sell, transfer, export, or re-export any 
SELLER Product or technology for use in activities which involve the design, development, production, use or 
stockpiling of nuclear, chemical, or biological weapons or missiles, nor use SELLER Product or technology in any 
facility which engages in activities relating to such weapons. BUYER will comply with all local, national, and other 
laws of all jurisdictions globally relating to anti-corruption, bribery, extortion, kickbacks, or similar matters which 
are applicable to BUYER’s business activities in connection with this Contract, including but not limited to the U.S. 
Foreign Corrupt Practices Act of 1977, as amended (the “FCPA”). BUYER agrees that no payment of money or 
provision of anything of value will be offered, promised, paid, or transferred, directly or indirectly, by any person 
or entity, to any government official, government employee, or employee of any company owned in part by a 
government, political party, political party official, or candidate for any government office or political party office 
to induce such organizations or persons to use their authority or influence to obtain or retain an improper business 
advantage for BUYER or for SELLER, or which otherwise constitute or have the purpose or effect of public or 
commercial bribery, acceptance of or acquiescence in extortion, kickbacks, or other unlawful or improper means of 
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obtaining business or any improper advantage, with respect to any of BUYER’s activities related to this Contract. 
SELLER asks BUYER to “Speak Up!” if aware of any violation of law, regulation, or our Code of Conduct (“CoC”) in 
relation to this Contract. See www.danaherintegrity.com and www.danaher.com/how-we-work/integrity-and- 
compliance for a copy of the CoC and for access to our Helpline portal. 

18. RELATIONSHIP OF PARTIES: BUYER is not an agent or representative of SELLER and will not present itself as 
such under any circumstances, unless and to the extent it has been formally screened by SELLER’s compliance 
department and received a separate duly-authorized letter from SELLER setting forth the scope and limitations of 
such authorization. 

19. FORCE MAJEURE: SELLER is excused from performance of its obligations under this Contract to the extent 
caused by acts or omissions that are beyond its control, including but not limited to Government embargoes, 
blockages, seizures or freezing of assets, delays, or refusals to grant an export or import license, or the suspension 
or revocation thereof, or any other acts of any Government; fires, floods, severe weather conditions, or any other 
acts of God; quarantines; epidemics and pandemics; labor strikes or lockouts; riots; strife; insurrections; civil 
disobedience or acts of criminals or terrorists; war; material shortages or delays in deliveries to SELLER by third 
parties. In the event of the existence of any force majeure circumstances, the period of time for delivery, payment 
terms, and payments under any letters of credit will be extended for a period of time equal to the period of delay. 
If the force majeure circumstances extend for six months, SELLER may, at its option, terminate this Contract 
without penalty and without being deemed in default or in breach thereof. 

20. NON-ASSIGNMENT AND WAIVER: BUYER will not transfer or assign this Contract or any rights or interests 
hereunder without SELLER’s prior written consent. Failure of either party to insist upon strict performance of any 
provision of this Contract, or to exercise any right or privilege contained herein, or the waiver of any breach of the 
terms or conditions of this Contract, will not be construed as thereafter waiving any such terms, conditions, rights, 
or privileges, and the same will continue and remain in force and effect as if no waiver had occurred. 

21. FUNDS TRANSFERS: BUYER and SELLER both recognize that there is a risk of banking fraud when individuals 
impersonating a business demand payment under new mailing or banking transfer instructions. To avoid this risk, 
BUYER must verbally confirm any new or changed mailing or banking transfer instructions by calling SELLER and 
speaking with SELLER’s Accounts Receivable Manager before transferring any monies using the new instructions. 
Both parties agree that they will not institute mailing or banking transfer instruction changes and require 
immediate payment under the new instructions, but will instead provide a ten (10) day grace period to verify any 
mailing or banking transfer instruction changes before any new or outstanding payments are due using the new 
instructions. 

22. LIMITATION OF LIABILITY: None of SELLER, its successors-in-interest, assignees, affiliates, directors, officers, 
and employees will be liable to any BUYER Indemnified Parties under any circumstances for any special, treble, 
incidental, or consequential damages, including without limitation, damage to or loss of property other than for 
the Products purchased hereunder; damages incurred in installation, repair, or replacement; lost profits, revenue, 
or opportunity; loss of use; losses resulting from or related to downtime of the Products or inaccurate 
measurements or reporting; the cost of substitute products; or claims of any BUYER’s Indemnified Parties’ 
customers for such damages, howsoever caused, and whether based on warranty, contract, and/or tort (including 
negligence, strict liability or otherwise). The total liability of SELLER, its successors-in-interest, assignees, affiliates, 
directors, officers, and employees arising out of the performance or nonperformance hereunder, or SELLER’s 
obligations in connection with the design, manufacture, sale, delivery, and/or use of Products, will in no 
circumstance exceed the amount actually paid to SELLER for Products delivered hereunder. 

http://www.danaherintegrity.com/
http://www.danaher.com/how-we-work/integrity-and-
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23. APPLICABLE LAW AND DISPUTE RESOLUTION: All issues relating to the construction, validity, interpretation, 
enforcement, and performance of this agreement and the rights and obligations of SELLER and the BUYER 
hereunder shall be governed by the laws of the Province of Ontario and the federal laws of Canada applicable 
therein. Any provisions of the International Sale of Goods Act or any convention on contracts for the international 
sale of goods shall not be applicable to this agreement. The parties submit to and consent to the non-exclusive 
jurisdiction of courts located in the Province of Ontario. 

24. ENTIRE AGREEMENT, TERM & MODIFICATION: These Terms & Conditions of Sale constitute the entire 
agreement between the parties and supersede any prior agreements or representations, whether oral or 
written. Upon thirty (30) days prior written notice, SELLER may, in its sole discretion, elect to terminate any 
order for the sale of Products and provide a pro-rated refund for any pre-payment of undelivered Products. No 
change to or modification of these Terms & Conditions shall be binding upon SELLER unless in a written 
instrument specifically referencing that it is amending these Terms & Conditions of Sale and signed by an 
authorized representative of SELLER. SELLER rejects any additional or inconsistent Terms & Conditions of Sale 
offered by BUYER at any time, whether or not such terms or conditions materially alter the Terms & Conditions 
herein and irrespective of SELLER’s acceptance of BUYER’s order for the described goods and services. 

 
 

Terms and Conditions Covering Sales of Configured-to-Order Projects and Systems 

In addition to all terms and conditions above, the following sections apply to sales of Configured-to-Order Projects, 
Systems, and the like: 

101. PAYMENT. 

101.1 Payments will be made per the schedule of payment events set forth in Seller’s Quotation; provided that if 
the Start-Up Date (as defined below) is less than 30 days after the Acceptance Date, 90% of the purchase price is 
due on or before the Start-Up Date. 

101.2. In the event that achievement of a scheduled payment event is delayed or suspended due to the Buyer’s 
convenience or other reasons for which the Buyer or its representatives is responsible, such payment event will be 
deemed to have occurred and Seller shall be entitled to invoice Buyer as if achievement of such payment event 
had been achieved. In such circumstances, Buyer must notify Seller in writing of the reasons for the delay and 
anticipated duration of the delay. Seller will mark the Products (or parts thereof) as the Buyer’s property and shall 
store the Products (or parts thereof) in a segregated area until actual delivery. 

102. DELIVERY 

102.1 SELLER will request the BUYER to provide a firm date for delivery of the Products to the project site (the 
“Delivery Date”) which SELLER will then use to establish the production schedule for the Products. The Delivery 
Date will then be binding on the BUYER except for any changes made in accordance with the provisions below. 

102.2 The BUYER can request a rescheduling of the Delivery Date on one occasion only by notifying SELLER in 
writing not less than four weeks prior to the scheduled Delivery Date. The BUYER may request that the Delivery 
Date be extended by a period up to six weeks, without penalty, but may not request that the Delivery Date be 
moved forward. The BUYER may also request that the Delivery Date be extended beyond a six-week period but, 
SELLER may not agree to such extension, beyond the maximum six-week extension period 

102.3 SELLER may, in its sole discretion, agree to change the Delivery Date on more than one occasion or if less 
than four weeks’ prior notice is provided of a requested change, but is under no obligation to do so. 
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102.4 SELLER reserves the right to reschedule the Delivery Date to a date prior to or subsequent to the scheduled 
Delivery Date in order to accommodate its shipping, production or other requirements. This right to reschedule 
will be applicable unless otherwise agreed in writing by an authorized officer of SELLER. SELLER will provide the 
BUYER or its representative with a minimum of 24 hours’ notice of any such rescheduling. 

102.5 Where any change to the Delivery Date is made at BUYER’s request, for all purposes with respect to the 
warranty and payment provided by SELLER in connection with the Products, the initial Delivery Date will be 
considered to be the Delivery Date regardless of any change later made to the Delivery Date. 

103. ACCEPTANCE 

103.1 During the period between the Delivery Date and the Start-up Date, the BUYER shall prepare the Products 
and the project site for installation and start-up and, unless otherwise agreed in writing by an authorized 
representative of SELLER, shall complete acceptance testing with respect to the Products. The Products shall be 
deemed to be accepted on the earliest to occur of the following dates (the “Acceptance Date”): (a) that date on 
which the Products can function in either manual or automatic operation and provide disinfection in accordance 
with criteria specified in the Quotation, or (b) 60 days after the Delivery Date. 

103.2 All amounts which remain owing by the BUYER for the Products, including any amount which is specified to 
be payable on the Acceptance Date, will be paid by the BUYER to SELLER within 30 days after the Acceptance Date, 
unless otherwise agreed in writing by an authorized representative of SELLER. 

103.3 Written notification must be given by the BUYER to SELLER within seven days after the Acceptance Date 
listing any outstanding deficiencies with respect to the Products and SELLER will use all reasonable efforts to 
correct such deficiencies promptly. 

104. START-UP 

104.1 SELLER will request a firm date for start-up of the Equipment (the “Start-Up Date”). Trojan will then schedule 
its technician to be on-site for the Start-up Date. The Start-up Date is binding except for any changes made in 
accordance with the provisions below. 

104.2 On the Start-up Date, BUYER must have the Equipment and site ready as provided in the Installation 
Preparation Checklist contained in the Contractor Installation Package sent to BUYER and must have paid all 
amounts then due and payable to SELLER. 

104.3 BUYER can request a rescheduling of the Start-up Date by notifying SELLER in writing not less than three 
weeks prior to the Start-up Date. BUYER may request that the Start-up Date be extended but may not request that 
the Start-up Date be moved forward. SELLER requires a minimum extension period of two weeks between the 
existing Start-up Date and the requested new Start-up Date in order to reschedule its technician. 

104.4 SELLER may, in its sole discretion, agree to reschedule the Start-up Date where a BUYER requests less than a 
two-week extension but is under no obligation to do so. In the event that SELLER does agree to less than a two- 
week extension or that BUYER requests more than two changes to the Start-up Date, BUYER will be charged an 
administration fee in an amount determined by SELLER. 

104.5 SELLER reserves the right to reschedule the Start-up Date to a date which is prior to or subsequent to the 
scheduled Start-up Date in order to accommodate its resource availability. This right to reschedule will be 
applicable unless otherwise agreed in writing by an authorized officer of SELLER. SELLER will provide BUYER or its 
representative with a minimum of 72 hours’ notice of any such change to the Start-up Date. 
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104.6 In the event that SELLER’S technician arrives at the project site and finds that the Equipment or the project 
site is not ready for start-up as defined in the Contractor Installation Package, or any amounts then due and 
payable to SELLER remain unpaid, BUYER may either: 

(a) provided all amounts then due and payable to SELLER have been paid, issue a purchase order for all costs 
involved in having SELLER correct the deficiencies, or 

(b) have SELLER’S technician leave the site and then reschedule the Start-up Date to a date when all deficiencies 
will be corrected, and the Equipment will be ready for start-up as defined in the Contractor Installation Package. If 
BUYER selects this option, the cost of rescheduling will be not less than a minimum amount specified by SELLER, 
with the final cost being determined by SELLER based on its costs and expenses incurred in connection with the 
rescheduling. 



Proposal for the 

Carmel WWTP 
2PAD 

submitted to:  
Greeley-Hansen 

December 19, 2022 

proposal number: 522553 Rev.1 

submitted by: 
Chris Allen, P.E. - Regional Manager 
Cell: (503) 307-2238 
Email: chris.allen@veolia.com 

local representation by: 
Coombs Hopkins 



 

SUEZ confidential and proprietary information  
proposal for the Carmel WWTP  
proposal number 522553 – revision 0 – 09/2022  page 2 of 11 

Water Technologies & Solutions 

Table of Contents 
1 Process Description ........................................................................................... 3 
2 Design Basis ....................................................................................................... 5 
3 Scope of Supply ................................................................................................. 7 
3.1 Scope of Supply - SUEZ ................................................................................. 7 
3.2 Scope of Supply – By Others .......................................................................... 8 
4 Commercial ....................................................................................................... 10 
4.1 Pricing ........................................................................................................... 10 
4.2 Freight Terms ................................................................................................ 10 
Appendix A. Brochure ................................................................................................ 11 

 
SUEZ Water Technologies & Solutions  
confidential and proprietary information 

The enclosed materials are considered proprietary property of SUEZ Water Technologies & 
Solutions (SUEZ).  No assignments either implied or expressed, of intellectual property rights, 
data, know-how, trade secrets or licenses of use thereof are given.  All information is provided 
exclusively to the addressee and agents of the addressee for the purposes of evaluation and is 
not to be reproduced or divulged to other parties, nor used for manufacture or other means, 
without the express written consent of SUEZ.  The acceptance of this document will be construed 
as an acceptance of the foregoing. 

 

 

 

 

 

 

  



 

SUEZ confidential and proprietary information  
proposal for the Carmel WWTP  
proposal number 522553 – revision 0 – 09/2022  page 3 of 11 

Water Technologies & Solutions 

1 Process Description 
2PAD 
 
The SUEZ 2PAD System is a two-phase anaerobic digestion system designed to enhance the digestion 
process and to satisfy Class A biosolids requirements in accordance with the EPA's 40 CFR Part 503 
regulations. The 2PAD System was granted a National PFRP (Processes to Further Reduce Pathogens) 
Equivalency by the EPA in September 2002. This means that all of our installations will have automatic 
site-specific approval for Class A biosolids. No other two-phase anaerobic digestion process has 
achieved this certification.  
 

 
2PAD System Process Flow Diagram 

 
Basically, two key sequential phases take place in anaerobic digestion, the acidogenesis and 
methanogenesis phases (the acid forming and methane forming phases). In conventional anaerobic 
digestion, these two separate phases occur in the same tank, so there is a sacrifice in process efficiency. 
The acid forming bacteria do develop much faster than the methane forming bacteria and are much less 
sensitive to process changes. In the 2PAD System, these two phases occur in separate digester tanks in 
series, with the first phase carried out at a thermophilic temperature of 132°F (55°C). Thermophilic 
temperatures maximize pathogen destruction, as well as lower detention times due to the increased rate 
of biological reactions. The second phase digesters (typically existing) are operated at mesophilic 
temperature of 98°F (35°C). 
 
Conventional low rate anaerobic digestion system operates at a volatile solids loading rate of 0.04 to 0.1 
lbs./ft3.d, while a high rate system is known to operate at loading rates of 0.1 to 0.2 lbs/ft3.d. The 2PAD 
process is considered an advanced  high rate anaerobic digestion system, a typical 2PAD system 
operates at up to 8% total solids (TS) concentration sludge, with volatile solids (VS) loading rate greater 
than 0.75 lbs/ft3.d (12 kg/m3.d) in thermophilic acid phase and greater than 0.125 lbs/ft3.d (2 kg/m3.d) 
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in mesophilic gas phase. The typical sludge retention times (SRT) of 2 days for thermophilic acid phase 
and a little over 10 days for the mesophilic gas phase for a combined 13 days SRT is sufficient for the 
process to achieve Class A biosolids.  
 
The 2PAD process converts greater than 55% volatile solids (VS) into biogas, with feedstock of at least 
70% VS, the process yields about two times as much of biogas than conventional mesophilic anaerobic 
digester. See table below for details: 

 
Example gas production assuming sludge feed / day of 25,000 GPD @ 4.5% TS and 70% VS 

 

 Biogas Conversion 
(Ft3 /Lbs. VSR) 

VSR 
(%) 

Estimated Gas Production (Cu. 
Ft./Hour) 

Delta 
(%) 

2PAD 19 >55 3,064 + 88% 

Conventional 
Mesophilic 15 >37 1,627  

 
 
The 2PAD process is semi-batch with two, three or four sludge feedings per day to the system. The 
process is operated in a draw and fill mode and relies on SUEZ’s Cannon Mixer ® System for its mixing, 
which ensures the calculated active digestion volume shall be greater than 90% of the total digester 
volume. Also, the process optimized for minimum energy consumption as the digester with a low 
detention time is operated in the thermophilic range.   
 
KEY BENEFITS: 
 
1. The digested biosolids will meet Class A requirements according to the EPA's 40 CFR Part 503 

regulations. As already indicated, the EPA has granted the 2PAD System a Conditional National 
PFRP Equivalency, with automatic site-specific Class A approval for our installations.  

2. Gas production from the mesophilic digester will be significantly higher than conventional anaerobic 
digestion.  

3. The total hydraulic retention time is reduced compared to conventional anaerobic digestion. This 
means that total digester volumes can be reduced and/or sludge loading rates can be increased. 

4. Foaming associated with mixed primary and waste activated sludge is virtually eliminated. Nocardia 
bacteria, which can be present in waste activated sludge and is the cause of most digester foaming, 
is a mesophilic organism and the thermophilic first stage destroys this bacteria. 

5. Both phases will be completely mixed by the Cannon® Mixing System. This will ensure (SUEZ will 
guarantee) an active volume of greater than 90%, as required for Class A digestion processes. 

6. Aeration is not required in either stage, so the energy requirements are low. 
7. Optional optimization of biogas and use of micro turbine to generate electricity may offset the power 

requirement for the entire 2PAD system making it self reliant and possibly a net producer of electricity 
(qualify for green credits) with zero (0) carbon footprint.   

 
SUMMARY: 
 
 Optimizes digestion process by splitting acid and gas phases 
 Designed to produce Class A biosolids (fertilizer) 
 Optimized for maximum biogas production (cogeneration) 
 Certified National PFRP Equivalency Automatic “Site-Specific” Approval 
 Designed to use existing infrastructure to minimize new construction 
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2 Design Basis 
The following is the summary of design, sizing and scope of supply for the 2PAD 
System: 

General Information 
Type of Screening PLEASE ADVISE 
Type of Grit Removal PLEASE ADVISE 
Total Flow to Digesters 23,000 gpd 
Type of Sludge Combined Primary and WAS 
Sludge % Solids 2.2% 
Sludge % Volatile Solids 75% 
Estimated Viscosity of Sludge 300 cps at shear rate of 6 seconds-1 
Minimum Raw Sludge Temperature 45oF* 
Maximum Raw Sludge Temperature 65oF* 
Number of Sludge Feeding Cycles per 
Day 3 

 *Assumed value. 
 

Design of Feed Sequencing Tank 
Number of Digesters 1 (new) 
Diameter 8 ft 
Sidewater Depth 24 ft 

 
Design of Thermophilic Digester 
Number of Digesters 1 (new) 
Diameter 20 ft 
Sidewater Depth 24 ft 
Depth of Cone 2.5 ft 
Type of Cover Fixed 
Detention Time, Actual 2.28 days 
Digester Temperature 55oC 

 
Design of Mesophilic Digester 
Number of Digesters 1 (new) 
Diameter 46 ft 
Maximum Sidewater Depth 24 ft 
Minimum Sidewater Depth 20 ft 
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Depth of Cone 5.75 ft 
Detention Time, Actual 11.85 days 
Digester Temperature 37oC 
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3 Scope of Supply 
3.1 Scope of Supply - SUEZ 

 
SUEZ proposes to furnish the following equipment and services for the 2PAD System: 

QTY ITEM 

1 

24” Cannon® Mixers for thermophilic digester, each consisting of a non-clog piston 
bubble generator, draft tube, floor support bracket and fittings.  Each mixer will be 
fabricated of mild steel, 1/4” minimum thickness, except the bubble generator which 
is fabricated of Type 304 stainless steel, 1/8” thickness.  Carbon steel will be 
prepared by sandblasting followed by two shop coats of epoxy paint. 

3 

24” Cannon® Mixers for mesophilic digester, each consisting of a non-clog piston 
bubble generator, draft tube, floor support bracket and fittings.  Each mixer will be 
fabricated of mild steel, 1/4” minimum thickness, except the bubble generator which 
is fabricated of Type 304 stainless steel, 1/8” thickness.  Carbon steel will be 
prepared by sandblasting followed by two shop coats of epoxy paint. 

2 

Compressor assembly to be located in a digester building.  Compressor assembly will 
include the following components shipped loose for field assembly by others:  liquid 
ring rotary compressor with explosion proof motor, guard, baseplate, discharge 
moisture separator, inlet flame arrester, inlet sediment trap seal water line 
accessories, discharge check valve, inlet and outlet pressure gauges and high/low 
pressure safety controls. 

2 
Gas flow balancing system consisting of one gas flow meter, one pressure gauge, 
one balancing valve and isolation valves for each mixer.  The components for the gas 
flow balancing system will be shipped loose for field assembly and piping by others. 

LOT 

Pumps:  Raw Sludge Feed to Feed Sequencing Tank, Sludge Feed from Feed 
Sequencing Tank, Sludge Transfer to Mesophilic Digesters, Recirculation Pump for 
Heat Recovery Exchanger, Hot water pump for Mesophilic Heating Jackets (sludge 
pumps will be progressive cavity type and water pumps will be centrifugal) 

LOT Inline Grinder/Macerators:  Raw Sludge Line before the heat recovery system, 
Thermophilic Digester discharge line before the heat recovery system 

LOT 

Hot Water Boiler & Accessories:  Constructed in accordance with ASME Boiler Code 
requirements.  Boiler will include the following accessories and is factory assembled, 
tested, and shipped to jobsite as one assembly (except the gas train):  operating 
control and low water cutoff, pressure and temperature gauges, ASME relief valve, 
drain valve, natural gas train, burner with automatic fuel changeover, burner control 
panel NEMA 12 enclosure.  The following auxiliaries will be provided but shipped 
separately:  boiler air-troll fitting, air separator, bladder expansion tank assembly, 
pressure reducing anti-siphon check valve, and chemical feeder tank (for boiler 
make-up water). 

3 

Tube-in-shell external heat exchangers. One (1) Heat Recovery Heat Exchanger to 
cool down the thermophilic sluge and to heat the raw sludge prior to the thermophilic 
phase.  The heat recovery train will consist of a pair of sludge-to-water heat 
exchangers transferring the heat by means of an intermediate water loop.  One (1) 
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Thermophilic Digester Heat Exchanger for the Thermophilic Digester to maintain the 
digester temperature at 55OC.  One (1) Supplementary Cooling Heat Exchanger for 
the cooling of the hot thermophilic sludge when required (summer months). 

LOT 
Internal Heating System for Mesophilic Digester – each mesophilic digester will be 
provided with 3-way blending valve, temperature regulator, balancing valves, hot 
water heating jacket for each mixer, balancing and flow set valves, and circuit setters. 

LOT Automatic knife gate valves suitable for wastewater sludge:  outlet feed sequencing 
tank, inlet sludge mesophilic digesters. 

LOT 

Local Instrumentation:  Level transmitter for each digester and Feed Sequencing 
Tank, Temperature transmitters for thermophilic digester (top and bottom), including 
thermowells, each mesophilic digester, including thermowell, inlet feed sequencing 
tank, additional temperature transmitters as required, local temperature and pressure 
indicators as required. 

LOT 

Control Panel:  NEMA 12, 72” W x 12” D x 72” H, Allen Bradley SLC-500 PLC, PC 
running In Touch Wonderware software, graphic overview of equipment, equipment 
failure status, alarm screen, alarm setpoints, process timers and counters setpoints, 
process indicating and recording as required, ControlNet communication card to 
enable communication with the customer’s SCADA system (if required), terminal 
blocks in the control panel for hard-wiring connections to field mounted devices, 
phone modem to enable dial-up remote communication to PLC, and UPS to power 
the PLC through momentary power interruption. 

LOT Detailed engineering design for 2PAD system only 

LOT Freight to the jobsite 

LOT Electronic O&M Manuals 

30 
Field Service Days of a SUEZ field service representative for installation inspection, 
commissioning and training in no more than five (5) trips.  Additional days of field 
service are available on a per diem basis at $1,500/Day, plus travel expenses 

 

3.2 Scope of Supply – By Others 
 
The following items, but not limited to, shall be provided by Others: 
 
• Installation of any kind and unloading & placement of equipment. 
• All concrete and civil works of any kind. 
• All civil, mechanical, electrical and plumbing works. 
• Digester building 
• Tanks 
• All anchor bolts and mounting hardware not specified herein. 
• All piping, piping supports and manual valves. 
• Gas safety not listed in proposal. 
• Biogas treatment, storage, or CHP system.  
• Sludge pumps, water/hot water pumps not listed in the proposal. 
• Pressurized air pump for pneumatics. 
• Temporary sludge treatment/hauling 
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• Wiring and motor starters. 
• Instruments not listed in the proposal. 
• Spare parts 
• Utility tie-in 
• All other necessary equipment and services not otherwise listed as specifically supplied by 

SUEZ. 
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4 Commercial 
4.1 Pricing 
Equipment and service pricing 
Purchase Price 
SUEZ Scope of Supply $1,755,000 USD 

 
Payment Terms 

10% Net Cash, Payable in thirty (30) days from date of submittal of 
initial drawings for approval 

85% Net Cash, Payable in progress payments thirty (30) days from 
dates of respective shipments of the Products 

5%  
Net Cash, Payable in thirty (30) days from Product installation 
and acceptance or sixty (60) days after date of final Product 
delivery, whichever occurs first 

4.2 Freight Terms 
The following freight terms used are as defined by INCOTERMS 2010.   

All pricing is DDP to project site. 
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Appendix A. Brochure 
 



biosolids treatment

	 APPLICATIONS 
•	municipal sludge treatment
•	 industrial sludge treatment

MAIN CHARACTERISTICS  
•	produces Class A biosolids
•	makes digestion process more efficient

a unique two-phase anaerobic 
digestion system that produces  
Class A Biosolids, which can be 
land-applied without restrictions

2PAD
two-phase 
anaerobic 
digestion system

ready for the resource revolution



Whether you are retrofitting an existing plant or building a 
new one, the 2PAD System is ready to take your sludge to a 
new class - Class A Biosolids.

This unique two-phase anaerobic digestion system produces 
Class A Biosolids, which can be land - applied without restrictions 
in accordance with the EPA’s 40 CFR Part 503 regulations. 

Our innovative process separates the acid - and methane - 
forming digestion phases (acidogenesis and methanogenesis), 

increasing the efficiency of both and, combined with the high 
temperature, destroys the pathogens to below detectable 
limits. A two - year pilot study confirmed the effectiveness 
of the 2PAD System to meet EPA requirements for Class A 
Biosolids. In fact, the 2PAD System has been granted “PFRP 
Conditional National Equivalency” by the Environmental 
Protection Agency, as recommended by the Pathogen 
Equivalency Committee.

biosolids technology: 2PAD

main features 
• �produces class A biosolids, which are bio-safe and can

be land-applied without restrictions

• �Separating the acid- and methane-forming phases
makes the digestion process more efficient and
more effective

• �Aeration is not required, so energy costs are low

• �Total hydraulic retention time is greatly reduced,
which means smaller digesters can be used and
associated costs are lower

• �Foaming is virtually eliminated because nocardia
bacteria, the typical cause of digester foaming, is
destroyed in the thermophilic stage



• �Raw sludge is heated as it passes through a heat recovery
exchanger and then enters a thermophilic digester where it is
held for two days and reaches a temperature of 55ºC, maximizing 
pathogen destruction.

• �The discharge goes through the heat recovery exchanger to cool
the sludge, recover the heat, and partially heat the raw sludge.

• �The cooled sludge is pumped into a mesophilic digester for ten
days, where volatile solids are destroyed and gas is produced.

• �The result is Class A Biosolids, which can be land - applied
without restrictions.

equipment list
• �Cannon Mixing System for each digester tank (complete mixing is 

critical for Class A approval)

• �Heating equipment, including boiler, heat recovery exchanger,
and other heat exchangers as required

• �Gas safety and handling equipment

• �Transfer pumps

• �Digester covers

• �PLC control system

process

2PAD process



2PAD
two-phase anaerobic digestion system

integrated treatment solutions
As a full treatment line specialist, SUEZ draws upon a broad 
portfolio of proven technologies to assist industries and 
municipalities meet their water and waste water treatment 
challenges. We provide integrated equipment solutions and 
services for a wide range of applications: 

• industrial water and wastewater
• municipal drinking water
• municipal wastewater
• biosolids management

We also offer global expertise in the design, build, operation 
and maintenance of water treatment plants and systems, all 
delivered to your specific demands.

piloting
SUEZ in North America offers pilot systems and services for 
this and many other of our product offerings. Pilot studies are a 
practical means of optimizing physical-chemical and biological 
process designs and offer the client several benefits, such as: 

• proof of system reliability
• optimal design conditions for the full-scale system 
• raw water lab analysis
• regulatory approval

Please contact us if you would like to learn more about pilot 
studies for this system.

services
Aftermarket 

SUEZ in North America sells parts and components for most SUEZ 
brand equipment as well as parts for demineralizers, thickeners, 
nozzles, pressure filters, and valves. We offer reliable spare parts 
at competitive prices. We maintain records of previous installations 
to quickly identify your requirements. Many items are shipped 
directly from stock for quick delivery.

Rebuilds, Retrofits and Upgrades

SUEZ in North America offers cost-effective rebuilds and 
upgrades for SUEZ provided systems, no matter what year they 
were built. If you are interested in an economical alternative to 
installing a whole new system, contact us for a proposal.

If interested in this product, check out some of our 
complementary products:

• ABW® Automatic Backwash Filter

• AquaDAF® Clarifier

• Cleargreen®

• Densadeg® Clarifier/Thickener

• Ferazur®/Mangazur®

• Meteor® IFAS/MBBR

• Ultragreen™

• Climber Screen®

• Vortex®

• 2PAD

• Thermylis®  HTFB

contact SUEZ
8007 Discovery Drive
Richmond, VA 23229 USA
Tel. : +1 804 756 7600
Fax : +1 804 756 7643
sales.usa@suez-na.com042016
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new class - Class A Biosolids.
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Class A Biosolids, which can be land - applied without restrictions 
in accordance with the EPA’s 40 CFR Part 503 regulations. 

Our innovative process separates the acid - and methane - 
forming digestion phases (acidogenesis and methanogenesis), 

increasing the efficiency of both and, combined with the high 
temperature, destroys the pathogens to below detectable 
limits. A two - year pilot study confirmed the effectiveness 
of the 2PAD System to meet EPA requirements for Class A 
Biosolids. In fact, the 2PAD System has been granted “PFRP 
Conditional National Equivalency” by the Environmental 
Protection Agency, as recommended by the Pathogen 
Equivalency Committee.
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• �produces class A biosolids, which are bio-safe and can 

be land-applied without restrictions

• �Separating the acid- and methane-forming phases 
makes the digestion process more efficient and  
more effective 

• �Aeration is not required, so energy costs are low

 
• �Total hydraulic retention time is greatly reduced,  

which means smaller digesters can be used and 
associated costs are lower 

• �Foaming is virtually eliminated because nocardia 
bacteria, the typical cause of digester foaming, is 
destroyed in the thermophilic stage



• �Raw sludge is heated as it passes through a heat recovery 
exchanger and then enters a thermophilic digester where it is 
held for two days and reaches a temperature of 55ºC, maximizing 
pathogen destruction. 

• �The discharge goes through the heat recovery exchanger to cool 
the sludge, recover the heat, and partially heat the raw sludge. 

• �The cooled sludge is pumped into a mesophilic digester for ten 
days, where volatile solids are destroyed and gas is produced. 

• �The result is Class A Biosolids, which can be land - applied 
without restrictions.

equipment list
• �Cannon Mixing System for each digester tank (complete mixing is 

critical for Class A approval)

• �Heating equipment, including boiler, heat recovery exchanger, 
and other heat exchangers as required

 
• �Gas safety and handling equipment

• �Transfer pumps

• �Digester covers

• �PLC control system
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2PAD
two-phase anaerobic digestion system

integrated treatment solutions
As a full treatment line specialist, SUEZ draws upon a broad 
portfolio of proven technologies to assist industries and 
municipalities meet their water and waste water treatment 
challenges. We provide integrated equipment solutions and 
services for a wide range of applications: 

•	 industrial water and wastewater 
•	 municipal drinking water 
•	 municipal wastewater 
•	 biosolids management 

We also offer global expertise in the design, build, operation 
and maintenance of water treatment plants and systems, all 
delivered to your specific demands.

piloting
SUEZ in North America offers pilot systems and services for 
this and many other of our product offerings. Pilot studies are a 
practical means of optimizing physical-chemical and biological 
process designs and offer the client several benefits, such as: 

•	 proof of system reliability 
•	 optimal design conditions for the full-scale system 
•	 raw water lab analysis 
•	 regulatory approval

Please contact us if you would like to learn more about pilot 
studies for this system.

services
Aftermarket 

SUEZ in North America sells parts and components for most SUEZ 
brand equipment as well as parts for demineralizers, thickeners, 
nozzles, pressure filters, and valves. We offer reliable spare parts 
at competitive prices. We maintain records of previous installations 
to quickly identify your requirements. Many items are shipped 
directly from stock for quick delivery.

Rebuilds, Retrofits and Upgrades

SUEZ in North America offers cost-effective rebuilds and 
upgrades for SUEZ provided systems, no matter what year they 
were built. If you are interested in an economical alternative to 
installing a whole new system, contact us for a proposal.

 

If interested in this product, check out some of our  
complementary products:

• ABW® Automatic Backwash Filter

• AquaDAF® Clarifier

• Cleargreen®

• Densadeg® Clarifier/Thickener

• Ferazur®/Mangazur®
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