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 INTRODUCTION 1.0 

On April 28th, 2014, Progressive Engineering and Consulting was engaged by the Town of 
Torbay to complete a Best Available Technologies (BAT) Study for their future wastewater 
treatment needs.  The purpose of the engineering services provided under the study is to; 

- Conduct sanitary sewer flow monitoring and effluent sampling to better understand the 
volume and characteristics of Torbay’s wastewater. 

- Compile a master plan of the existing sanitary sewer distribution system and develop a 
general servicing concept for the un-serviced lands having good development potential. 

- Inform and update the Town of Torbay on the latest available wastewater treatment 
technologies that are most suited to this specific application so that the Town’s officials 
have the necessary tools and knowledge required to evaluate and make the critical 
decisions required under this wastewater treatment initiative.  The scope of work 
included the preparation and presentation of an experienced and knowledge-based 
assessment of this wastewater treatment initiative, including recommendation(s) on 
potential solutions and advice to the Town of Torbay on going forward. 

- Provide preliminary costing information for future servicing and for a new wastewater 
treatment plant. 

The first water and sewer works in the Town of Torbay date back to the 1950’s and now, 64 

years later, wastewater treatment has become a priority for the community.  The present town 
council has made a decision to protect their environment and to restore the Town of Torbay’s 

pristine Torbay Bight beach area.  This report provides a complete overview of the various 
wastewater treatment technologies available to the community.  It also includes a short list of the 
wastewater technologies that will be the most effective and affordable for Torbay and the report 
concludes with the listing of the ‘Pros and Cons’ of the most suitable technologies. 

 OVERVIEW 2.0 

The decision on the final technology to be employed for any wastewater treatment initiative is 
case specific.  The design team must have extensive experience in and knowledge of municipal 
infrastructure, pipe networks, pumping systems, cold climate challenges, treatment processes, 
new state-of-the-art technologies, operation and maintenance issues, life cycle costing, 
construction issues, and so on.   

For this project, the process generally consists of a detailed understanding of design criteria (e.g., 
regulations and technical design criteria), quantification of the flow, characterization of the 
effluent, a review of existing documentation, identification of site specific and case specific 
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constraints, a review of available technologies, informing the Town of Torbay on the available 
options, a short-listing of the applicable technologies, and a presentation and a discussion on the 
options for moving forward.  The primary objective of this review is to provide the Town of 
Torbay with the knowledge and tools necessary to assess any recommendation made on a 
solution to the wastewater treatment needs of the town, and to ensure that they fully understand 
the process and the technologies incorporated into the decision-making process. 

 GOVERNING REGULATIONS 3.0 

The governing authorities for the treatment and discharge of wastewater are the Provincial 
Department of Environment and Conservation (DOEC) and the Federal Department of Fisheries 
and Oceans (DFO).  Several other authorities may also have to be consulted for their approvals 
prior to proceeding with construction, namely: 

 The  Department of Municipal and Intergovernmental Affairs (MIGA) and 
 Any Funding Agencies supporting the project. 

 
DOEC’s regulations are entitled “Environmental Control Water and Sewage Regulations”, 

which are attached in Appendix ‘A’.  DFO have published the ‘Wastewater Systems Effluent 
Regulations” under the Fisheries Act, which are attached in Appendix ‘B’.  These regulations 

generally require that the Biological Oxygen Demand (BOD) and the Suspended Solids (SS) 
levels of discharged wastewater be below a maximum level of 20mg/l and 30mg/l respectively 
for the majority of the operations.  Total and fecal coliform counts must be below 1000/100 ml 
and 5000/100ml respectively.  Other significant parameters are also monitored under these 
regulations and can be reviewed in appendix A.  These limits are assumed to be the ‘end of pipe’ 

contaminant levels at the point of discharge into the receiving environment. 

 DESIGN FLOWS & INFLUENT PARAMETERS 4.0 

The population of Torbay was 7,397 people according to the 2011 census which was a 17.8% 
increase from 2006.   If the town’s growth rate remains stable until the next census then we can 

anticipate a total population of approximately 8700 people in 2015/2016.  For the purpose of this 
study we will assume a present population of 8400 people and a future population of 16,800 
people in 2044 which assumes a doubling of the existing population over the 30 year life of this 
wastewater treatment initiative. 
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The present portion of the population serviced 
with sanitary sewer is approximately 3400 
people.  This population will be used to 
determine the base line component of the 
actual measured flows documented during the 
study period.  The difference between the dry 
weather flows calculated using DOEC 
guidelines for the 3400 service population and 
the actual measured flows is known as the 
infiltration/extraneous flow component.   

The flow meter used for this study was the 
Greyline Stingray Portable Level-Velocity Logger 
and the composite sampler was the ISCO GLS Compact Sampler.  A sample of the flow results 
and the lab results have been provided in 
Appendix G.  

DOEC’s ‘Guidelines for the Design, 
Construction and Operation of Water and 
Sewerage Systems’ outlines the method to be 

used to calculate the Total Design Flow from a 
given population, based upon an average flow 
generation rate per person plus an extraneous 
flow amount to account for infiltration and 
aged systems.  The following table outlines the 
calculated dry weather flows and the actual 
measured flows for the Town of Torbay:  

 
 
Composite samples were taken during a dry weather period on July 17, 2014 and during a wet 
weather period on November 4, 2014.  The test results indicate that: 

Description Population Harmon 
Peaking Factor

Torbay GPM l/s GPM l/s GPM l/s GPM l/s GPM l/s GPM l/s

Existing Serviced Population 3400 3.33 212.74 13.38 708.41 44.55 190.80 12.00 397.98 25.03 817.26 51.40 1580.46 99.40

2014 Total Population 8400 3.03 523.94 33.06 1587.54 100.16 N/A N/A N/A N/A N/A N/A N/A N/A

2044 Projected Population 16800 2.71 1047.88 66.11 2839.76 179.16 N/A N/A N/A N/A N/A N/A N/A N/A

Table 1:  Calculated versus Actual Measured Flows.

Average Daily Dry 
Weather Flow (Calculated)

Peak Dry Weather 
Flow  (Calculated)

Measured Peak Wet 
Weather Flow

Measured Average 
Flow

Measured Peak Dry 
Weather Flow

Measured Dry Weather 
Baseline Flow

Figure 1 – Composite Sampler 

Figure 2 – Flow Meter, Probe and Laptop 
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 CBOD was 130mg/l during the dry weather flow and 16mg/l during wet weather flow.  
The guideline maximum is 25mg/l.  

 SS was 160mg/l during the dry weather flow and 25mg/l during wet weather flow.  The 
guideline maximum is 25mg/l  

 The bacteriological counts exceeded the guidelines on all accounts (>25,000/100ml), but 
this is to be expected since there is no disinfection system presently implemented.  
Unfortunately the bacteriological sample for the second composite sample was lost in 
shipment. 

 FUTURE GROWTH AND INFILLING 5.0 

Table 1 about indicates that approximately 3400 of the estimated present population of 8400 
people are service by the gravity sewer system.  The remaining portion of the population is 
serviced with ‘stand alone’ water and sewer services (well and septic). For the purpose of this 

report we have assumed that Torbay’s population will double over the next 30 years to 16,800 
people. 

The future servicing concept for the Town of Torbay over the next 15 – 30 years is presently 
unknown and several factors including the future connection to the regional water supply will 
dictate growth and the requirement for significant gravity sewer system extension and 
wastewater treatment system implementation and expansion.  It is the professional opinion of 
Progressive Engineering that once the regional water supply is extended into Torbay and as the 
existing well and septic systems approach their useful life cycle of 15 – 20 years that the 
majority of the population will demand municipal water and sewer services.  This potential 
eventuality must be taken into planning consideration now so that significant short comings are 
not realized during the next 15 -30 years. 

With that being said, the selection of a wastewater treatment plant must consider that the 
footprint may have to double or triple over the next 30 years.  A long term sanitary sewer 
servicing concept must also be developed in the near future as the regional water supply and 
other development constraints get clarified.  Drawing PR2 in Appendix C provides a preliminary 
concept for the extension of the existing sanitary sewer system into the potential areas for 
significant future servicing demand.  For the purpose of this assessment PEC has extended the 
sanitary sewer system along Torbay Road to Pine Ridge, Indian Meal Line to Forest Landing, 
Bauline Line to Great Pond and into the Gallows Cove Pond and Jones Pond areas.  The estimate 
provided in Appendix F indicates that approximately $17,000,000 may have to be budgeted for 
this work if the sanitary sewer servicing concept evolves in this manner in the near future.  This 
infrastructure issue is still very unclear at this stage but the Town of Torbay’s planning vision 
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should require that this issue be revisited annually or as decisions on infrastructure issues such as 
the regional water supply may dictate.   

 THE EVOLUTION OF WASTEWATER TREATMENT 6.0 

The modern day philosophies for wastewater treatment have evolved since the mid 1800’s.  Two 

scientific treatment methodologies have emerged to form the basis for all wastewater treatment 
systems available today namely; 

- Activated Sludge (AS) 
- Attached Growth (AG) 

The following discussion outlines the evolution of these two treatment processes. 

6.1 EVOLUTION OF THE ACTIVATED SLUDGE PROCESS 

The Activated Sludge (AS) process is currently the most widely used technology for wastewater 
treatment and is dated back to the early 1880’s when Dr. Angus Smith investigated the aeration 
of wastewater in tanks.  This process was subsequently studied and experimented with by many 
scientists and process engineers. 

In 1910, Black and Phelps reported that introducing air into wastewater basins caused a degree of 
purification.  Clark and Gage experimented on the growth of organisms and they determined that 
these organisms could be collected in bottles and in tanks.  This experiment was completed at the 
Lawrence Experiment Station during 1912 and 1913 which further educated scientists Ardern 
and Lockett on the importance of activated sludge obtained by aeration.  Since this technology 
included activated mass of micro-organisms, Ardern and Lockett called it the Activated Sludge 
process. 

The activated sludge process has evolved immensely since it was named in 1914.  This was the 
result of the need for higher quality effluent, advancement in equipment, electronics and process 
control, increased knowledge of the microbial process and the continued need for lower capital 
and operating costs.   

During the 1920’s and up to late 1970’s the commonly used activated sludge process was the 

plug-flow reactor.  The plug-flow reactor essentially takes a fixed volume of wastewater and 
moves it through the treatment process as a controlled volume of wastewater.  This volume is 
independent from any influence from the inflow to the treatment system and is not mixed with 
other wastewater during the process.  During the 1960’s however, the discharge of wastes and 

domestic wastewater increased.  This increase caused problems for the plug-flow reactor, in that 
some of the effluent was having toxic effects.   
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This toxic effluent was depleted in the early 1980’s by the Complete-Mix Reactor.  The complete 
mix reactor permits inflow and mixing to occur throughout various stages of the treatment 
process.  Its larger volume tank and greater dilutions further treated the wastewater and the 
toxins that were introduced.   

Also during the late 1970’s the Sequential Batch Reactor (SBR), a highly mechanical and more 
complicated system, became available due to the development of new controls and monitoring 
technology.  This included Programmable Logic Controllers (PLC), level sensors and automatic 
operated valves.  The SBR process was commonly used for smaller communities and industrial 
installations but with the further development of equipment and controls it is now widely used in 
much larger applications. 

6.2 EVOLUTION OF THE ATTACHED GROWTH PROCESS 

The attached growth (AG) or ‘Fixed Film’ process is divided into three distinct groups namely; 

• Non-submerged attached growth, 

• Suspended growth with fixed film packing  

• Submerged attached growth aerobic process 

In the early 1900’s a trickling filter with a non-submerged fixed-filmed biological reactor used 
rocks or gravel as a contact media to disperse the wastewater flow, provide aeration and to act as 
a contact surface for the biomass to form. The concept of using a media to form an attached 
biofilm began with the use of contact filters in the late 1890’s.  Basins were filled with crushed 
stone and then introduced to a cyclic influent mode, where wastewater entering from the top 
trickles downward through the watertight media packing.  The basin is then drained and allowed 
to rest before the next cycle.  The first contact filter designs encountered some operational issues 
such as a high amount of clogging, long rest periods, and head-loss issues.  These problems were 
solved by using a larger packing until a rock size of 50mm to 100mm was reached. In the 1950’s 

however, plastic packing began to replace rock because of the higher loading rates, taller filters 
with less land area, improved process efficiency and reduced clogging.   

Designs for the Rotating Biological Contactors (RBC) were introduced in the early 1960’s. This 

AG process was provided using plastic sheets as the media, mounted on a central shaft and 
rotated in a tank of wastewater called the Bio-Zone.  The RBC provides similar treatment results 
as the trickling filter.  

In the 1970’s to 1980’s a new treatment process using aerobic submerged attached growth was 
introduced.  The mechanical addition of air accelerated the growth of the biofilm which 
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promoted more rapid and higher levels of treatment.  This submerged attached growth process 
was a new class of packed-bed reactors which did not require secondary clarification.  Due to the 
higher levels of treatment, this process was recognized for its small foot-print and compact 
design and it was also used in tertiary nitrification and denitrification. (De-nitrification is an 
anaerobic process (no oxygen) and requires an added carbon source to complete the reaction 
such as methanol, molasses etc. Usually this is accomplished using a submerged media similar to 
the above aerobic process described above, but without the addition of air.  De-nitrification is 
usually completed in a separate stage and/or a separate tank which is located near the end of the 
treatment stream.  

 PRE-SELECTION OF TREATMENT PROCESSES 7.0 

In April of 2003 the DMA (now MIGA) issued a circular outlining a Terms of Reference for all 
municipalities who intend to pursue future wastewater treatment initiatives.  The concerns raised 
by MIGA for water treatment can be extended to wastewater treatment. In general, the circular 
noted that Municipalities were developing treatment systems without giving full consideration to 
the appropriate technologies and impact on their operating budgets.  Water and wastewater 
treatment projects should be supported by an assessment of technologies which would evaluate 
the available technologies and assist in the final selection of the process that will form the basis 
of design, tendering and construction. 

Progressive Engineering & Consulting fully supports the intent of this circular and we have 
implemented the general intent of these terms of reference for this assessment.  The following 
available technologies are provided for discussion based upon PEC’s review of the modern 

wastewater processes, which are generally applicable to this application. 

7.1 THE AVAILABLE PROCESS TECHNOLOGIES 

Of these twelve (12) technologies selected, seven 
(7) of the processes are activated sludge (AS) 
process treatment systems, two (2) are attached 
growth (AG) processes utilizing a fixed film 
biomass and one (1) processes is an ecological 
wetland and one (1) process is a facultative aerated 
lagoon which can also be classified as an 
ecological process.   

The AS process is a biological wastewater 
treatment process utilizing mechanical aeration 

Figure 3 – Activated Sludge Basin (Anoxic) 
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and a submerged microbial biomass to accelerate the decomposition of raw sewage.  AS consists 
of biological floc particles such as bacteria, protozoa and rotifer organisms that are grown and 
managed in an aerobic environment such as aeration tanks.  These organisms can be monitored 
and their strength observed by the Biochemical Oxygen Demand (BOD) which is the rate at 
which these micro-organisms use the oxygen in the wastewater or mixed liquors while 
stabilizing decomposable organic matter.  In decomposition, organic matter serves as a food 
source for the micro-organisms and the waste is converted to energy as a result of the oxidation 
process. 

The AG process utilizes mechanical aeration and a microbial biomass that is attached to some 
form of media (gravel, plastic media and so on).  These micro-organisms convert the organic 
matter to energy and other by-products like the AS process but the AG process is not as rapid as 
the AS process. 

The engineered wetland utilizes ecological oxygen transfer to promote the subsurface growth of 
a microbial biomass in an engineered soil matrix.  Energy is produced in this process similar to 
the AS and AG processes but the wetlands also result in plant growth, evapotranspiration and 
other ecological processes. 

The facultative aerated lagoon is neither an AS, AG or wetland process.  The modern day lagoon 
has some characteristics of each of the three (3) processes noted above but it requires the longest 
retention time to achieve an equivalent level of treatment.  The lagoon relies more on anaerobic 
and anoxic treatment zones in an ecological type process stream so the rate of treatment is less 
rapid than the other processes noted above. 

There are a number of process stages that can be implemented into any treatment philosophy 
based on the requirements for the level of treatment and effluent quality.  Only the AS process 
achieves all of the following process stages while AG, wetlands and lagoons cannot achieve 
denitrification and phosphorous removal without modifying their systems by expanding the 
treatment streams or adding chemicals.  

 First-stage BOD is commonly referred to as “carbonaceous stage” because the organisms 
attack organic and/or carbon compounds first and nitrogen compounds later. This stage of 
decomposition occurs in an aerobic environment.  

 The Second-stage BOD is referred to as the “nitrification stage” where aerobic organisms 

convert the ammonia and organic nitrogen into oxidized nitrogen (nitrate). Nitrification 
occurs when the aeration cycle and the retention time are extended beyond the 
carbonaceous stage. 

 Conversion of the toxic nitrate can be achieved by the “denitrification stage” which is an 
anaerobic process (no oxygen) and the nitrate and nitrite ions are reduced to nitrogen gas 
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and bubbles are formed as a result of the process.  Denitrification occurs when the 
dissolved oxygen is eliminated for an extended period of time after the nitrification stage 
to permit denitrifying bacteria to form and complete the process.  

 Phosphorus in wastewater effluent can be a serious threat to receiving waters (lakes, 
rivers etc.).  Phosphorus is a nutrient that feeds algae and must be eliminated. Phosphorus 
can be removed from wastewater both biologically and chemically. Through biology, 
Aerobic AS can be directed to an “Anoxic” (oxygen deficient or lacking oxygen) selector 
zone where the micro-organisms are starved for oxygen and their demand for food and 
oxygen is accelerated, and subsequently the micro-organisms tend to absorb phosphorus 
quite freely. This biological process is known as “Luxury Uptake”.  

 Phosphorus removal can also be achieved by adding a chemical coagulant such as 
Aluminum Sulphate (Alum) after the aerobic BOD treatment stages. Alum injection 
creates aluminum phosphate floc particles, which can be settled out and disposed of in 
the secondary clarifier and/or tertiary filter. 

7.1.1 Conventional Activated Sludge (CAS) 

The convectional activated sludge process treats wastewater biologically and can be used for a 
wide variation of wastewater flow rates. The key components in a conventional activated sludge 
system are screening and grit removal equipment, a primary clarifier, an aeration tank and a 
secondary clarifier and all of these components must exist for a complete CAS treatment system.  

     A primary clarifier, in a conventional 
activated sludge process, treats the 
wastewater after the head-works has been 
completed which typically includes 
screening and grit removal as noted above. 
When the wastewater enters the primary 
clarifier it flows through the tank very 
slowly and therefore settling out most of the 
organic solids in the bottom of the tank. The 
material that builds up on the bottom of the 
tank over time is called sludge, this material 
is then scraped to one end of the tank to be 
pumped out and removed but some sludge is 
re-circulated. A skimmer is also used to remove any scum that is floating in the tank. 

     After the primary clarifier the wastewater enters the aeration tank. These long and narrow 
channeled tanks use diffusers or jet nozzles to introduce air into the tank and mixes in with the 
wastewater. This mixing produces aerobic organisms and dissolved oxygen, which further breaks 

Figure 4 – Conventional Activated Sludge 
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down the organic materials. After the aeration stage the result that is leftover contains carbon 
dioxide and water. 

     When the wastewater leaves the aeration tank it enters a secondary clarifier. This clarifier is 
similar to the primary clarifier in that it helps settle out the remaining materials. This tank also 
has a scraper and skimmer for the sludge by-product but it also has a sludge and scum return that 
re-introduces this material into the aerobic tank for further processing where it acts as a food and 
carbon source for the activated sludge biology to thrive and grow. 

7.1.2 Sequential Batch Reactor (SBR) 

The “Batch Reactor” for AS wastewater 

treatment was discovered and developed in 
1913, by two engineers, Edward Ardern and 
W.T. Lockett in England. They found 
through wastewater treatment experiments 
that a draw-and-fill aerated reactor 
(precursor of the Sequential Batch Reactor 
(SBR)), produced a highly treated effluent.  
However, due to the complexity of the SBR 
process, (Fill, React, Settle, Decant, and 
Idle) adaption was difficult to operate on a 
full scale application, therefore conventional 
AS, Oxidation Ditches, Aerated Facultative Lagoons and so on, were the wastewater designers 
choice in the early 1900’sdue to ease of design, operation and maintenance.  

Only until recently in the 1980’s with the development of programmable logic controllers 

(PLC’s), the simplified process control and operation of SBR’s was made possible. Today this 
technology has become extremely popular in the wastewater treatment industry because it 
achieves effluent qualities that exceed many other AS technologies within a smaller system 
footprint. 

An advanced SBR design would have the following operational process procedures for complete 
BOD and nutrient removal all provided in one modular compartment treatment train:  

Influent Conditioning: Raw influent continuously enters the primary anaerobic chamber 
where solids settle. Settleable BOD is converted to soluble BOD and is reduced by 30% 
and solids are reduced by 60%.  A small portion of the activated sludge (RAS) is returned 
to the influent zone periodically to promote de-nitrification and phosphorus removal. The 
influent then flows to the equalization (EQ) reactor. Mixed liquor is maintained in the EQ 

Figure 5 - St. Philips SBR WWTP 
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reactor to suppress odours, and to initiate as well as accelerate carbon and nitrogen 
reduction.  

Fill Phase: When the level in the EQ reactor reaches a predetermined “control level” the 

jet motive pump is started and the SBR basin is filled and mixed. A percentage of the 
activated sludge is returned to the anaerobic chamber where biological solids settle.  This 
return activated sludge (RAS) promotes the growth of the de-nitrifying bacteria and the 
digestion of the settled solids in the anaerobic chamber is enhanced. 

Interact Phase: When the level in the SBR reaches top water level (TWL), nitrified 
mixed liquor overflows the surge chamber weir and is returned to the EQ chamber to mix 
and react with the raw influent substrate. Aeration is cycled on and off in the reactor 
basin to provide the required oxygen for aerobic and anoxic phases. The de-nitrification 
process is reliable and complete. Floating scum is also removed from the SBR basin and 
returned to the EQ chamber for further processing. 

Settle Phase: When the level in the EQ reactor reaches the “control level” aeration is 

discontinued and the SBR basin settles under perfect quiescent conditions. 

Decant Phase: When the settle timer expires, the decant valve is open and clean treated 
effluent (supernatant) is withdrawn from the upper portion of the SBR basin through a 
solids exclusion decanter for final disinfection treatment. 

In summary, the SBR is a complete treatment system in a single technology and it does not 
require additional primary or secondary clarification tankage to complete the treatment stream.  
The SBR can provide for BOD removal (Stage 1 & 2), nitrification & denitrification, and 
biological phosphorus removal (Luxury Uptake) without the addition of extra tanks or chemicals. 
A properly designed SBR is consistently capable of achieving BOD and SS levels of less than 5 
mg/l and 5 mg/l respectively without tertiary filtration. 

7.1.3 Membrane Reactor (MBR) 

The MBR technology is a ‘state of the art’ 

process which combines an AS biological 
reactor with membrane ultra-filtration.  Large 
volumes of air are pumped up along the vertical 
surface of the membrane filters to promote the 
growth of the micro-organism population and 
also serve to clean the pores of the filters.  
Permeate pumps are used to draw the 
wastewater through the filters which have 

Figure 6 – TATA Steel MBR WWTP 
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extremely small pores.  A properly designed MBR will achieve BOD and SS levels of less than 
1.0 mg/l and 1.0 mg/l, respectively.  Utilizing the membrane filter in the AS reactor tanks allows 
for a smaller footprint design as treated substrate can be filtered out allowing for a higher 
concentration of AS. This innovative approach to wastewater treatment is still in the 
developmental stage in Canada for many companies however hundreds of municipal installations 
exist all over the world.  

Although this technology is not yet popular in Canada for municipal applications, its high quality 
effluent, implied ease of operation and small footprint is attracting a huge amount of interest 
throughout the wastewater treatment industry. 

Unlike technologies such as the SBR, MBR requires fine screening and primary clarification to 
complete the pre-treatment process stream. MBR membrane filters also require frequent cleaning 
using a combination of chemicals (chlorine, caustic and citric acid cleanings) to reduce fouling 
caused by organics, metals and filamentous biological organisms. This is usually done in a 
“Clean-In-Place” (CIP) event that can be an automated procedure, or in external cleaning tanks 

in which the membranes have to be physically removed from the activated sludge biological 
reactor tanks for cleaning. The MBR can provide for BOD removal (Stage 1 & 2), nitrification & 
denitrification and chemical phosphorus removal without the addition of extra tanks.   

7.1.4 Trickling Filter (TF)  

A trickling filter consist of a fixed bed of rock, 
gravel, slag, peat moss, and a ceramic or plastic 
media over which the sewer or other wastewater 
trickles vertically downwards, building up a layer of 
biofilm. This process is appropriate for small to 
large sized communities where large tracts of land 
are not available.  The rock and slag can be up to 70 
meters in diameter & 0.9 to 2.4 meters deep with 
rock size varying from 2.5 to 10.2 cm.  The packed 
plastic filters are smaller in diameter at 6 to 12 
meters & depths ranging from 4.3 to12.2 meters.  In 
addition to being more affordable, trickling filters have 
numerous benefits such as lower sludge production, lower energy input, and minimal operator 
attention.  The energy requirement for operating a trickling filter is less than for an activated 
sludge process, because oxygen supply to the bacteria is provided by natural diffusion of air.  
The area requirement of a biological filter is, however, larger than for an activated sludge 
process to achieve the same quality of treated wastewater. 

7.1.5 Rotating Biological Contactor (RBC) 

Figure 7 – Trickling Filter 
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The RBC is a fixed film reactor in which a partially submerged media attached to a central shaft 
is slowly rotated in a “biozone” or chamber of wastewater that has been pre-conditioned in a 
primary “Trash Tank” where large debris, 
plastics, rags, grit etc have been removed.  
A film of micro-organisms, commonly 
referred to as “Biomass”, grows on the 

surface of the media and rapidly converts 
and reduces the carbonaceous BOD (Stage 
1) organic component of the wastewater.  
With the correct amount of plastic media 
contact surface area, the nitrification process 
(Stage 2) can also be achieved. This 
technology has been in existence for 
decades and its simplicity, low mechanical 
input and power costs make it an appealing 
technology. 

Unlike SBR’s and MBR’s, the RBC requires secondary clarification to complete the process 

stream. The RBC can provide for BOD removal (Stage 1 & 2), nitrification & denitrification. 
Phosphorus removal has to be performed chemically as the process does not allow for an anoxic 
selector zone, however, denitrification can be achieved with the addition of an anaerobic 
treatment zone with submerged contact media and an addition of a carbon source such as 
methanol or molasses. 

7.1.6 Blivet (BMS) 

The Blivet is a very compact “all in 

one” sewage treatment plant designed 

for small populations but can be 
constructed in parallel to accommodate 
larger populations.  It is a pre-
assembled package and can be installed 
quick and easy.  This technology uses 
aerators which look like a RBC but in 
fact is a combination of an “Active 

Aeration” and “Passive Contact” 

treatment.  As the wastewater enters 
the drum via holes it is introduced to air and constantly mixed, which promotes aerobic 
biological growth.  As the wastewater passes through this biological contact zone it begins to 
treat the wastewater to effluent regulations. The Blivet process has a very small footprint when 
compared to other technologies, along with low maintenance cost, lifetime value and non-

Figure 6 – Second Generation RBC 

Figure 9 – Blivet 4000 Packaged WWTP 

Figure 8 – RBC WWTP 
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technical staff.  The process includes a primary settlement tank, aerator and secondary settlement 
tank, which will remove 92% of BOD & SS.  

The Blivet is the only technology reviewed in this report that is manufactured here in 
Newfoundland.  This treatment system is similar to an RBC in that it can provide nitrification 
and de-nitrification but it cannot provide phosphorus removal without the addition of chemicals. 

7.1.7 Oxidation Ditch/Multi-Channel Orbital Reactor (MCR) 

An oxidation ditch is a continuous loop 
activated sludge process in which air is 
mechanically applied to the wastewater that 
also provides the liquid with the momentum 
necessary to travel around a race track style 
oval or oval shaped channel. These designs 
have the advantage that they are relatively 
easy to maintain and are resilient to shock 
loads that often occur in smaller communities. 
Oxidation ditches are installed commonly as 
'fit & forget' technology, with typical design 
parameters of a hydraulic retention time of 24 
– 48 hours, and a sludge age of 12 – 20 days. 
Similar to the RBC this treatment process has also been in operation for decades and its 
simplicity and low mechanical input make it a viable treatment alternative.  Similar to the RBC, 
these systems can achieve BOD removal (Stage 1 and 2) but denitrification and phosphorus 
removal can be more challenging as the design and operating conditions must be designed and 
managed correctly.  

The Multi Channel Orbital Reactor (MCR) is an advanced hybrid of the oxidation ditch and is 
essentially an oxidation ditch with greater process control and selector zones and can provide 
complete nitrification/de-nitrification and phosphorus removal.  

Aeration and mixing is provided by submerged jet aerators that can regulate mixing and 
dissolved oxygen levels. Hence, with this advancement the MCR can achieve higher levels of 
treatment like that of the SBR, but yet also be forgiving to shock loads like the oxidation ditch. 
Other benefits of the MCR is that the basin can be designed to be deeper, saving space and 
increasing overall oxygen transfer & process efficiency, and thermal conservation. Less surface 
area and subsurface aeration reduce heat loss during cold winter conditions.  

The MCR can provide for BOD removal (Stage 1 & 2), nitrification & denitrification and 
biological phosphorus removal (Luxury Uptake) without the addition of extra tanks. 

Figure 8 – Municipal MCR WWTP 

Figure 10 – MCR WWTP 

http://en.wikipedia.org/wiki/Hydraulic_retention_time
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7.1.8 Engineered Wetlands (EW) 

Engineered wetlands are natural 
wastewater treatment systems consisting 
of shallow ponds or channels, which have 
been planted with aquatic plants and rely  
upon natural microbial, biological, 
physical & chemical processes to treat 
wastewater.  The wetland must be 
protected from debris which can clog the 
soil matrix so screening and primary 
clarification are highly recommended.  
The pre-conditioned wastewater then 
flows through the engineered soil matrix 

and the root system of the plants where 
oxygen is provided to the micro-organisms the 
biological treatment process flourishes.  A well designed and operated wetland can reduce the 
biochemical oxygen demand (BOD) and total suspended soils (TSS) to meet all effluent 
regulations.  Wetlands are similar to lagoons in that they have a large footprint but low operating 
& maintenance requirements.  An engineered wetland is aesthetically pleasing and can reduce or 
eliminate odour associated with wastewater when properly designed. 

The Kickuth Bioreactor is locally represented by the ABYDOZ wetland group and they have nursery 
farms located in Newfoundland for their phragmites strain of plants.  

7.1.9 Aerobic Lagoons/Extended Retention 
Activated Sludge Process (ERAS) 

Lagoons are relatively shallow earthen basins 
varying in depth from 1.5 to 5.0 meters and are 
one of the oldest forms of wastewater 
treatment.  The refinement of this process has 
led to the facultative aerated lagoon that is a 
suspended growth process where minimum 
oxygen is provided to promote biological 
treatment using floating or submerged aeration 
diffusers. However, they do not provide the 
same degree of mixing and oxygen transfer as 
is normally achieved in activated sludge 
systems and therefore aerated lagoon basins do 
not achieve the same performance level as 

Figure 12 – ERAS Duplex Process 

Figure 11 – ABYDOZ Wetland in Marystown 
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activated sludge units. The term facultative is derived from the fact that the biological conversion 
is achieved in this type of lagoon through a combination of aerobic and anaerobic zones.  
Lagoons typically have a large footprint relative to the mechanical AS systems discussed above 
but their simplistic and affordable operation and maintenance requirements make the lagoon a 
viable option for projects having sufficient land available.  

Surface-aerated basins achieve 80 to 90% removal of BOD with retention times of 1 to 10 days. 
Lagoon biological oxidation processes are sensitive to colder operating temperatures. The rate of 
biological reactions decrease with temperature, so the design of the lagoon cells, volume sizing 
and aeration must be based on winter operating conditions in cold climate applications. 

A newer process technology known as Extended Retention Activated Sludge (ERAS) that 
utilizes lagoon cells for the reactor basins, is an innovative activated sludge process that allows 
for extended sludge age to create an extremely stable system. This easy to operate process 
treatment system maintains the required mixing of the AS and solids suspension of the solids and 
also allows aeration of the basin cell to be reduced during periods of low loading while 
maintaining effective reaction mixing to avoid the risk of solids settling out of the mixed liquors.  

A major advantage of this system is its low installation and operations cost. The aeration fine 
bubble diffusers require no mounting to basin floors or associated anchors and leveling. These 
diffusers are simply suspended from floating aeration chains. Control of the air distribution to the 
suspended diffusers creates moving waves of aerobic and anoxic zones within the basin.  

The ERAS can provide for BOD removal (Stage 1 & 2), nitrification & denitrification and 
biological phosphorus removal (Luxury Uptake) accomplished by incorporating an anaerobic 
zone. Land space and hydraulic efficiencies are maximized using the integral secondary clarifier. 
The clarifier design provides a means of sludge extraction, treatment and disposal unlike the 
traditional Aerobic Facultative Lagoon designs. 

7.1.10 AS Submerged Media (BNR) 

The Biological Nitrogen Removal (BNR) treatment system with a submerged media is a unique 
combination of rotating biological contactor technology & cloth media filtration.  This system 
has multiple components including Anaerobic, Aerobic, Clarification, Disinfection, and Pump-
out chambers.  The wastewater enters the anaerobic chamber where the suspended solids are 
digested by anaerobic micro-organisms.  As the wastewater moves to the aerobic chamber, 
oxygen is introduced by aerators and diffusers.  The combination of air and submerged media 
creates a biological film that converts all solids that cannot settle into sludge, which can settle.  
In the clarification chamber the sludge begins to settle in the bottom of the tank, this settled 
material is then returned to the anaerobic chamber for further treatment.  The clear supernatant 
that is separated from the settled material then flows through the disinfection chamber, typically 

http://en.wikipedia.org/wiki/Biochemical_oxygen_demand
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chlorination or UV disinfection, to kill all present bacteria.  All treated wastewater is then 
introduced back into the environment by pumps in the pump-out chamber. 

7.1.11 Moving Bed Biofilm Reactor with Dissolved Air Flotation (MBBR-DAF) 
The MBBR-DAF is a process that 
combines the theories of attached growth 
and activated sludge technologies by 
freely suspending numerous circular 
plastic discs, known as biofilm carriers, 
in an aerated basin.  The system provides 
BOD and SS removal with nitrification.  

Denitrification and phosphorus removal can 
only be accomplished if additional tanks are 

added and chemicals will likely be required.  The MBBR is essentially the equivalent of the 
BNR above but with the addition of DAF.  The DAF provides the majority of the SS removal 
and it uses a polymer to assist with the separation of the solids.  This system appears to be a 
complicated process for municipal applications and its success in that regard requires a more 
detailed review of existing installations.   

7.1.12 Up-flow Sludge Blanket Filtration (USBF)  

The USBF process is a newer technology and is 
a modification of conventional AS process that 
incorporates an anoxic selector zone and an up-
flow sludge blanket filter. Operation of a USBF 
plant is simple and self-regulating. Wastewater 
enters the anoxic compartment of the bioreactor 
where it mixes with the AS recycled from the 
bottom of the sludge filter.  Agitated and 
transferred in a controlled manner, the mixed 
liquor flows into the bioreactor’s aerobic 

compartment. From the aerobic compartment 
the mixture of AS and mixed liquor enters 
the sludge filter at the bottom and, as it rises, 
upward velocity decreases until the AS floc becomes stationary and forms a “filtering media” 

zone layer.  

A high degree of filtration efficiency is achieved when the AS floc becomes larger and heavier 
by impact agglomeration. The AS floc particles descend to the bottom of the sludge filter and are 
subsequently recycled back into the anoxic zone. Filtered effluent overflows into a collection 

Figure 14 – USBF WWTP 

Figure 13 – MBBR WWTP Without DAF 
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trough and is discharged for final 
disinfection. The USBF can provide 
for BOD removal (Stage 1 & 2), 
nitrification & denitrification and 
biological phosphorus removal 
(Luxury Uptake) without the addition 
of extra tanks or chemicals. 

7.2 SUPPLEMENTARY TREATMENT EQUIPMENT AND PROCESSES 

None of the twelve (12) treatment processes discussed above can function independently as a 
complete treatment system.  All of these processes require some degree of supplementary 
headworks treatment to be complete. The following is a brief description of the supplementary 
processes required to be incorporated into each treatment stream to meet effluent objectives. 

7.2.1 Coarse Screening Removal 

All of the twelve (12) treatment processes 
proposed under this assessment require coarse 
screening, which is normally the first line of 
defense for a treatment system, unless they have 
a trash tank such as the SBR. Even the SBR 
process will benefit from coarse screening in 
larger applications.  The opening in the screen is 
approximately 9 mm (3/8 in) or larger and the 
typical screen types are bar screens, auger 
screens, drum screens, and conveyor screens.  
The preferred material of fabrication is stainless 
steel.  Coarse screens generally remove the larger plastics and other objectionable debris, rags 
and so forth, which tend to clog mechanical equipment and litter the receiving environment.  
Screening equipment should be designed to include screenings washing and compaction for 
effective and complete solids de-watering. Also a “bagger” collection unit should be included to 
reduce odours, and provide for operator ease of screenings handling and disposal. 

Figure 15 – USBF BIOREACTOR Process 

Figure 16 – CBS Headworks Bar Screen 
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7.2.2 Fine Screening Removal 

The MBR process requires the coarse screening 
equipment to be followed by a fine screening removal 
system with approximately 2 mm openings.  These 
screens remove smaller debris such as paper, lint and 
hair that tends to accumulate and foul the membrane 
surfaces creating high trans membrane pressures 
(TMP) leading to process operational and maintenance 
issues eventually resulting in membrane failure.  
Rotating drum, flat sheet or plate and screw/brush 
conveyor screens are common for this application. 

 

7.2.3 Grit Removal 

For raw wastewater distribution systems with 
infiltration issues, Grit removal is an essential 
requirement for all biological treatment 
processes. Pre-conditioning equipment such as 
grit vortex and classifiers can handle and remove 
small stones, sand & grit from the treatment 
stream to protect process equipment and pumps 
from abrasive wear.  

Grit removal equipment will also eliminate the 
risk of accumulation of this undesirable material 
in the process reactors and tanks and would have 
to be physically removed at some point in the 
plants life. 

7.2.4 Primary and Secondary Clarification 

Primary clarification designs typically consist of a large chamber having 1.5 to 2 hours of design 
flow storage to permit a significant percentage of the settleable suspended solids to settle out of 
the process flow.  Clarifiers are designed to collect the settled waste and floatables and transport 
them to a holding tank for further treatment as required.  

Several types of mechanical surface skimming and sludge collection systems are available and 
they all work well if designed properly for the treatment application.  Most clarifiers are typically 
circular or rectangular and some rectangular tanks have a hopper shaped bottom to improve 
settling and removal of the settled solids.  The type of construction for a clarifier can range from 

Figure 17 – Fine Self-Cleaning Screen 

Figure 18 – CBS Grit Classifier 
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a rectangular in-ground cast-in-place 
concrete unit, to a circular above ground 
pre-fabricated steel unit.  The final 
selection of the clarifier type is typically 
made by the design engineer after a 
review of the project specific design 
criteria. 

Secondary clarifiers are similar in 
construction and function like primary 
clarifiers except that they are located after the 
BOD secondary treatment removal system(s) to provide a quiescent zone for AS sludge settling 
and floating scum collection.  The AS is re-circulated back into the aerobic treatment stream for 
further processing and enhancement of the AS nitrification process. Settled activated sludge and 
scum is also wasted to an aerobic or anaerobic sludge storage tank for further sludge 
stabilization/decanting, and eventually de-watering and/or disposal. The RBC, MCR, CAS and 
ERAS biological processes require primary and/or secondary clarifiers. 

7.2.5 Disinfection 

Disinfection is required as the final stage of treatment and 
considered to be the primary mechanism for the 
inactivation/destruction of pathogenic organisms to prevent 
the spread of waterborne diseases in the environment.  
Common forms of disinfection for wastewater are ultra-
violet (UV), ozonation and chlorination/de-chlorination. 

UV technology has been adopted and further developed for 
municipal wastewater effluent disinfection applications 
since the 1980’s in Atlantic Canada. The use of UV 

technology allows plant operators to eliminate the 
chlorination and de-chlorination approach, which removes 
the hazardous risks associated with chemical handling, 
while improving effluent quality. UV disinfection systems 
are now available today with low pressure, high-output 
(LPHO) lamp technology (meaning less lamps and maintenance), with variable flow controlled 
power output for improved power savings, and mechanically self-cleaning quartz sleeves (no 
cleaning chemicals), which significantly reduces the need for operators to manually remove and 
clean lamp racks. 

Figure 20– St Philips SBR UV Disinfection 

Figure 19 – Rectangular Clarifier, Chain and Flight 
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Ozone disinfection is a very powerful oxidant and is more effective than chlorine and UV in 
destroying viruses and bacteria. The effectiveness of disinfection depends on the contact time (10 
to 30 minutes) and the strength of ozone generated. The generation of ozone is done on site, and 
thus, there are fewer safety issues associated with shipping and handling, unlike liquid and gas 
chlorination. However, ozonation is a more complex technology than chlorine or UV 
disinfection. Ozone requires complicated generation equipment and sophisticated contacting and 
ozone destruction systems. Ozone disinfection is generally used on medium to large secondary 
treatment plants, and is not a cost effective approach (both capital and operational) for the 
smaller package AS plants. 

Chlorine Disinfection has a long history of being an effective disinfectant in both potable water 
and wastewater applications. Chlorine is more cost-effective than either UV or ozone 
disinfection, except when dechlorination is required. Chlorine residual in a wastewater effluent 
discharge, even at low concentrations, is toxic to aquatic life. Chlorination/Dechlorination 
requires precision operation incorporating proportional flow chemical injection equipment and 
on-line chemical monitoring instrumentation to ensure disinfection is complete and chlorine 
residuals are finally eliminated by dechlorinating chemicals, such as sulfur dioxide, sodium 
bisulfite, or sodium metabisulfite. All forms of chlorine (gas, 12% Hypo, dry powder) are highly 
corrosive and toxic. Storage, shipping and handling pose a risk, requiring increased safety 
regulations.  

On site chlorine, mixed oxidant and chlorine dioxide generators, are becoming a more prudent 
and safer alternative for the smaller to medium treatment plants and pose less risk due to the 
production of a lower concentrated chlorine solution that can be immediately deployed by a 
chemical feed pump. 

Eleven (11) of the technologies discussed above require some form of disinfection to complete 
the process stream except the ABYDOZ Wetland which can be designed to ‘starve’ all the 

micro-organisms and the end of the treatment stream. 

7.2.6 Waste Activated Sludge (WAS) 
Treatment/De-watering and Disposal 

All wastewater treatment systems produce sludge and 
screenings.  Plastics, non-biodegradable material and 
organic matter never totally disappear in any biological 
treatment system.  The goal of treatment is to capture, 
wash and control the in-organics and to significantly 
reduce and neutralize the organic component. Figure 21 – WAS De-Watering Bagger  
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Sludge and screenings impose a significant challenge and financial burden to municipalities.  
Some treatment systems conceal the sludge for years (Facultative Lagoons) while others extract 
it on a daily basis such as a properly designed AS process system (i.e. SBR, MBR, ERAS and 
MCR).  In either case, the cost and complexity of dealing with these treatment by-products must 
be considered a part of any wastewater treatment initiative. 

 PROJECT SPECIFIC SELECTION CRITERIA 8.0 

Each and every project has a specific list of selection criteria that are unique to that particular 
application.  The Town of Torbay’s wastewater treatment initiative has the following criteria 

which can be quickly referenced to rule out the unsuitable technologies and can be referenced 
again in more detail to short list the most applicable technologies; 

- The Town of Torbay has one outfall and therefore the site selected for the treatment 
system has to be located adjacent to Torbay Bight beach on a small parcel of Town 
owned property.  The site is noted on Drawing PR2 in Appendix ‘C’. 

- Double pumping to an alternate site is not a viable alternative. 
- Torbay Bight is a pristine beach that must be protected so a high level of treatment is 

preferred. 
- Torbay Bight is a very scenic tourist area so the treatment system must be aesthetically 

pleasing. 
- Torbay Bight has a very aggressive coastline and the treatment system should not have 

any open basins. 
- The Town of Torbay does not have the resources of the neighboring cities so complicated 

processes with chemical addition systems should be avoided. 
- The Town of Torbay has huge potential for growth so the treatment system must be 

modular and easily expanded. 
- The flow monitoring program revealed high wet weather flows so the treatment system 

must be resilient to high wet weather flow conditions. 
- Torbay Bight has existing dwellings that will be located in close proximity to the 

treatment system so the process has to be relatively odour free. 
- The treatment system must be affordable to operate relative to the other technologies. 
- Local technical support and servicing is always recommended for treatment system 

selection in this province due to our geographical challenges. 
- The capital cost and the long term operation and maintenance costs are always a concern 

and must be considered in this application. 
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8.1 SHORT LIST OF THE MOST APPLICABLE TECHNOLOGIES 

When we consider the above noted site specific constraints we can quickly remove the processes 
that have a large footprint, lower treatment levels, open basins and the processes that are not 
easily expandable.  After a review of all of the parameters above we recommend that the 
following technologies move forward to the next stage of the assessment: 

- Sequential Batch Reactor (SBR) 
- Upflow Sludge Blanket Filtration (USBF) 
- Rotating Biological Contactor (RBC) 
- Moving Bed Biofilm Reactor with Dissolved Air Flotation (MBBR-DAF) 
- Blivet (BMS) 

8.2 ASSESSMENT PARAMETERS FOR THE SHORT LISTED TECHNOLOGIES 

The above noted short listed technologies were then subjected to a more detailed review that still 
considered the constraints noted under section 7.0 above but also elaborated on the level of 
treatment provided, capital and O&M costs and other more detailed system characteristics.  To 
commence the next stage of the assessment process we solicited quotations from the suppliers of 
the short listed technologies.  This portion of the assessment usually has a long lead time as it 
often takes 3 to 6 weeks to get a meaningful quotation from a supplier for the purposes of an 
assessment.  A copy of the Request for Budget Quotations and a copy of each submission are 
contained in Appendix D. 

The quotations received normally only include the equipment package for the AS or AG portion 
of the treatment system and this equipment is often quoted ‘freight on board’ (FOB) in the 
manufacturer’s facility.  PEC staff must then determine all of the supplementary treatment and 
process equipment required to complete the process stream for each technology and then 
estimate the size and cost of the buildings, concrete tanks and so on required to house the 
additional equipment.  This is a laborious task and requires careful review of all of the processes 
to ensure a fair and meaningful evaluation.   

 SUMMARY REMARKS 9.0 

The intent of this section is to provide direction to the Town of Torbay on the most applicable 
technologies for your specific application and the anticipated project cost so that you may begin 
to investigate potential funding sources. 
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9.1 COST ESTIMATES FOR EACH SHORT LISTED TECHNOLOGY 

Appendix E contains the spreadsheets compiled by PEC to capture all of the features and costs of 
each individual system considered in the estimating process.  The total costs calculated can be 
used to determine the magnitude of funding required to construct a new wastewater treatment 
plant. 

After a review of the proposals it was evident that some combination of a coarse screen, fine 
screen, equalization tank, primary clarifier, secondary clarifier and/or a disinfection system was 
required to complete the process stream for each technology.  PEC staff compiled the concepts 
and costs for each of these ancillary processes and then we applied the additional costs to each 
technology as necessary.  If any system required a building enclosure then we applied industry 
standard ‘costs per square foot’ to generate the cost for all buildings.  This type of costing 
approach is a fair and impartial approach for this level of estimating. 

For the purpose of this report we have assumed that all treatment systems will have an aerobic 
sludge digester to reduce the sludge volumes prior to being hauled away to a local treatment 
facility.  The sludge hauling can be arranged under an O&M contract with a local hauler.  This 
assumption is in keeping with the fact that the proposed site for this project does not have the 
space available for full scale sludge treatment and dewatering and this area is frequented by the 
general public so it is not conducive to a full scale sludge treatment facility. 

The O&M costs are based on equipment run times, equipment life expectancy and operator 
attention.  The resulting costs are summarized in the following table; 

 

9.2 RANKING OF THE SHORT LISTED TECHNOLOGIES 

The following table ranks the five (5) short listed technologies outlined in this assessment report. 

Technology Capital Cost HST Engineering Total Project Cost O&M Costs

Sequential Batch Reactor (SBR) $8,240,085.00 $1,071,211.05 $1,396,694.41 $10,707,990.46 $386,273.60

Upflow Sludge Blanket Filter (USBF) $8,475,367.94 $1,101,797.83 $1,436,574.87 $11,013,740.63 $432,989.40

Rotating Biological Contactor (RBC) $9,693,918.00 $1,260,209.34 $1,533,577.83 $12,487,705.17 $404,182.40

Moving Bed Biofilm Reactor (MBBR-DAF) $11,601,889.44 $1,508,245.63 $1,835,418.91 $14,945,553.97 $499,403.38

Blivet $12,691,644.00 $1,649,913.72 $2,007,818.08 $16,349,375.80 $487,300.00

Table 2:  Summary of Costs for the 5 Short Listed Technologies
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With respect to the treatment systems assessed above we feel that the following three (3) 
wastewater technologies are most suited for the Town of Torbay’s application; 

- Sequential Batch Reactor (SBR) 
- Upflow Sludge Blanket Filtration (USBF) 
- Rotating Biological Contactor (RBC) 

We suggest that the final selection of the treatment system to be utilized for this project will 
require an RFP including a subsequent analysis whereby the design of each system is taken to the 
30% completion stage including a more detailed cost proposal.  The refined proposals should 
also include a detailed estimate of the operation and maintenance costs.  The design-build 
approach may be advantageous at this stage as it will provide a better understanding of the total 
project costs but this approach will be subject to government approvals.  Once the refined 
proposals are received then a final selection can be made. 

CRITERIA SBR RBC Blivet MBBR-DAF USBF

CBOD Removal Stage 10 10 10 10 10
Denitrification (Luxury Uptake) 10 1 1 1 10
Biological Phosphorus Removal 10 1 1 1 10
Treatment Levels Exceed Guidelines 10 6 6 8 9
Resilient to Variable Flows 9 7 7 7 9
Resilient to Ocean Environment 9 7 7 8 8
Easy to Operate and Maintain 7 10 9 5 8
Aesthetically Pleasing 9 7 6 8 9
Odourless Process 9 8 8 8 9
Resilient in Cold Climate 9 7 7 8 9
High Sludge Reduction 10 6 6 7 8
No Exposed Basins 10 8 8 8 10
Primary/Secondary Clarifiers Required 10 7 7 7 9
Small System Footprint 9 7 6 7 10
Resistent to Fats, Oils and Grease 9 8 8 8 9
Biological Process Control 10 6 6 7 10
Modular Design 9 8 8 8 9
O&M Costs 10 9 7 6 8
Capital Cost 10 8 6 7 9

Total Points 179 131 124 129 173

Table 3:  Ranking of Detailed Selection Criteria
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 GOING FORWARD 10.0 

If it is decided to pursue a new wastewater treatment plant under the above noted approach then 
the following process is suggested in going forward: 

 Apply for project funding. 
 Revisit the sanitary sewer servicing vision for the town on an annual basis at a minimum. 

 Request approvals to solicit proposals or quotations (RFP vs RFQ) for the construction of 
each of the treatment system options.  MIGA has recently indicated that the present 
approach required by the department will be a ‘design – build’ project.  

 As part of the RFP/RFQ process, complete a concept for the complete treatment system 
process stream for the three (3) preferred treatment technologies noted above including a 
footprint for future expansion. 

 Select the successful proponent under the RFP/RFQ. 
 Construct the treatment system. 
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REQUEST FOR QUOTATIONS AND SUBMISSIONS 
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Hattie Bishop

From: Trent <trent@pec-eng.ca>
Sent: Thursday, July 31, 2014 4:00 PM
To: 'david.mains@hannahequipment.com'
Subject: REQUEST FOR PRELIMINARY BUDGET PROPOSAL  (PEC# 2014-020)

Dear Mr. Mains,  
 
PEC is currently commissioned to provide a Preliminary Study on available WWTP Processes and is requesting a 
Budgetary Proposal for the provision of a Secondary Treatment System for the following design criteria: 
 
Influent Conditions: 
Peak Daily Flow: 4.61 MLD 
Average Daily Flow: 2.22 MLD 
Median Daily Flow: 4.50 MLD 
BOD: 200 ppm 
TSS: 200 ppm 
FOG: 25 ppm 
 
Effluent Design Criteria: 
To meet the design, treatment and discharge of wastewater as required by the Provincial Department of Environment 
and Conservation (DOEC) and the Federal Department of Fisheries and Oceans (DFO), (Reference 
Publications: “Environmental Control Water and Sewage Regulations”, and ‘Wastewater Systems Effluent Regulations” 
respectively), and specifically equal to and less than as per the criteria below: 
 
BOD: 25 ppm 
TSS: 25 ppm 
Un‐ionized ammonia (NH3) : 1.25 ppm (expressed as nitrogen, at 15°C ±1°C) 
 
Include in the proposal any additional treatment requirements (I.e. Pre‐screening/grit removal, sludge treatment/de‐
watering etc), but are not to be included in the proposal. Also, Post disinfection will be not be a requirement at this time 
and will be dealt with at a later date. 
 
At this stage we would appreciate a proposal which provides a breakdown of your capital cost, operation and 
maintenance costs, general process footprint and a general description of any concrete tanks and/or building enclosures 
required to complete your process in Newfoundland’s environment.  We also understand that the majority of the 
submissions will be comprised of dual modular trains. 
 
Please forward your proposal by email to PEC no later than August 14th, 2014.  Any proposals submitted prior to this 
date will be greatly appreciated. 
 
If you have any questions or concerns please contact Darryl Mills, P.Eng.  Darryl@pec‐eng.ca  1(709)368‐7117. 
 
 

Trent Perry 
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Suite 203, Center Unit, Rear Entrance 
1243 Kenmount Road 
Paradise, NL   A1L 0V8 
Ph: (709) 368-7117 
trent@pec-eng.ca 
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PROPOSAL 
 

FLUIDYNE CORPORATION (HEREINAFTER CALLED THE COMPANY) 
AGREES TO SELL TO THE PURCHASER AND THE PURCHASER AGREES 
TO BUY AND ACCEPT FROM THE COMPANY, THE ITEM (S) DESCRIBED 
HEREIN. 

 
PROJECT:      PEC – 2014-020 
    Fluidyne Grit Removal Equipment 
 
PROPOSAL NO.:   FLC 111414 
 
DATE WRITTEN:   November 14, 2014 
 
WRITTEN BY:  Erick Mandt 
    Fluidyne Corporation 
    Cedar Falls, Iowa 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

CORPORATION 
5436 Nordic Drive, Suite D Street Cedar Falls, IA 50613 
Phone: (319) 266-9967      Fax: (319) 277-6034 
http://www.fluidynecorp.com 
 
 
 

FLUIDYNE 

http://www.fluidynecorp.com/�
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Fluidyne Corporation is pleased to submit our proposal for the supply of Grit 
Vortex Separation Equipment for the PEC -2014-20 Wastewater Treatment Plant 
project in Newfoundland.   Fluidyne has used the following design information: 
   
 

DESIGN FLOW:    2.22 MLD 
DAILY PEAK FLOW:   4.50 MLD 
PEAK INSTANTENEOUS FLOW:  9.00 MLD 

 
Fluidyne Corporation is pleased to offer the following equipment for your 
consideration on the above referenced project: 
 
One (1) Fluidyne FHG-2.5HE Freestanding Hydro Grit™ with 7’ diameter 
Stainless Steel Grit Chamber, AirCirc™ recirculation, Grit Airlift Assembly, 
GritCircTM -   secondary separator, Grit Hopper, inlet and outlet flange 
connections and support legs.  Grit chamber to begin with a 14” flange 
connection to mate to the contractor supplied influent piping and terminate with a 
14”  discharge flange connection to mate to the contractor supplied discharge 
piping.     
 
One (1) 2.5 HP Regeneration Blower for AirCirc™ operation.  Blower to include 
inlet filter/silencer, check valve, pressure relief valve and pressure gauge.  
Blower to include a 2” discharge connection.   
 
One (1) 3 HP Positive Displacement Blower Package for grit airlift.  Blower 
package to include inlet filter/silencer, check valve, pressure relief valve, 
pressure gauge.  Blower to include a 2” discharge connection.   
 
One (1) 1” diameter Solenoid Valve for fluidizing grit.   
 
Two (2) 1” diameter manual ball valve for fluidizing line isolation.  
 
One (1) Grit Screw Classifier, stainless steel construction 0.5 HP TEFC motor, 8" 
diameter screw, storage hopper, overflow weir, drain and support legs.  Unit 
includes a 4” inlet flange and 6” overflow flange.  
 
One (1) Fluidyne Control Panel, Nema 4X, including selector switches, indicating 
lights, timers and starter for the grit screw classifier, grit airlift blower and 
regenerative blower. Fluidyne recommends/requires 25 amp service to our 
control panel.   
 
PRICING: 
The price for the above equipment is: $             FOB-factory with freight 
allowed to jobsite.   Pricing is in USD. 
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SERVICE:  Service for the purpose of inspection, start up and operator training is 
included in the amount of three (3) man-days provided in one (1) trip.  Travel and 
living expenses are included with these trips.  Additional service will be charged 
at a rate of $950.00 / day plus travel and living expenses. 
 
EXCLUSIONS:  Not furnished by Fluidyne are the following; concrete slab or 
platforms; structural design of concrete slab or platforms; any pipe, supports, 
fittings or valves except those specifically included above; out of basin piping, 
valving or supports; lift station including pumps and controls; anchor bolts; grit 
fluidizing water supply line and supports; pressure regulator, remote panels, 
disconnects or junction boxes; conduit and wiring external to the control panel; 
freeze protection or heat tracing; interconnecting hardware and gaskets; 
walkways, platforms, hand railing or fencing; control building and accessories; 
phone line and accessories; pump testing; ; electrical and mechanical installation 
labor; off-loading of equipment; jobsite testing; jobsite storage; taxes; duties; 
insurance and other items not specifically mentioned in the body of this proposal. 
 
SHIPMENT:  The price quoted is based on a target shipment date of 12 to 14 
weeks after receipt of approved drawings. 
 
TAXES:  Any applicable duties, sales, use, excise or similar taxes are not 
included in the quoted price.  
 
TERMS OF PAYMENT:  Warranties shall apply only when payments are made 
in full and according to the following schedule: 
 

Net 30 days from the date of invoice 
 
Unless other terms are specified, all payments shall be in United States Dollars 
and pro rate payments shall become due as deliveries are made.  If date of 
delivery is delayed by purchaser, date of readiness for delivery shall be deemed 
date of delivery for payment purposes.  If purchaser delays manufacture, a 
payment shall be made based on the purchase price and percentage of 
completion, balance payable in accordance with the terms stated.  Title shall not 
pass to purchaser or end user until all payments including final payment and any 
retention for all goods and services have been received in full by Fluidyne. 
 
If, at any time in Company’s judgment, purchaser may be or may become unable 
or unwilling to meet the terms specified, Company may require satisfactory 
assurances of full or partial payment as a condition of commencing of continuing 
manufacture; or in advance of shipment, if shipment has been made, recover the 
product(s) from the carrier. 
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DURATION:  This proposal shall remain in effect for 60 days after proposal date, 
unless changed in the interim upon written notice. 

 

FLUIDYNE CORPORATION 
TERMS OF SALE 

 
The conditions stated below shall constitute a part of the agreement resulting 
from the acceptance of an order for the whole or any part of the equipment 
covered by this quotation. 
 
1. ACCEPTANCE: 
All orders shall be made out to Fluidyne Corp., 5436 Nordic Drive, Suite D, Cedar 
Falls, Iowa 50613, and shall be subject to acceptance by Fluidyne. Orders may 
not be canceled without Fluidyne’s written consent, and then only on terms 
indemnifying Fluidyne against loss. Fluidyne reserves the right to correct any 
typographical or clerical errors in the proposal, pricing, or specification. 
Acceptance of any contract by Fluidyne shall be contingent upon credit approval. 
Performance shall be subject to strikes, fires, accidents, or curtailments in 
manufacturing or due to delays unavoidable or beyond the control of Fluidyne. 
No direct or liquidated damages or penalties shall be accepted. Receipt of the 
original copy of this proposal, signed by the purchaser, shall constitute a 
purchase order. The drawings and bulletin illustrations submitted with this 
proposal shall be general type, arrangement and approximate dimensions of the 
equipment to be furnished. Fluidyne reserves the right to alter such details in 
design or arrangement of its equipment, which in its judgment would constitute 
an improvement in construction, application or operation. Fluidyne shall promptly 
forward all necessary engineering information for installation of its equipment to 
the purchaser upon receipt of this accepted proposal. Any changes in equipment, 
arrangement of equipment, or application of equipment requested by purchaser 
after acceptance of proposal will be made at purchaser's expense. 
 
2. TAXES 
The prices quoted are subject to any addition, which may be necessary to cover 
any tax charge now existing or hereafter imposed by Federal, State, or Municipal 
authorities upon equipment or services herein described or the production, sale, 
distribution or delivery thereof, or upon any feature of this transaction. 
 
3. BINDING RESPONSIBILITIES: 
Sales representatives are not authorized to bind us.  Typographical errors are not 
binding. 
 
4. CANCELLATION: 
After acceptance, an order shall not be subject to cancellation unless 
cancellation charges are borne by the Purchaser for work done by the Seller up 
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to the time of receipt of cancellation notice; nor shall such orders be subject to 
change unless price increases are born by the Purchaser. 
 
5. SHIPMENT AND DELIVERY: 
All deliveries quoted are estimates based on Fluidyne's best judgment at the time 
of this proposal, but shipment on these dates is not guaranteed. Deliveries are 
figured from date of receipt in Cedar Falls, Iowa of approved order and technical 
data. Fluidyne will not accept any claims caused by delay in shipment or delivery. 
It is further understood that storage charges of 1 percent per month will apply 
commencing 30 days from date of equipment completion if purchaser asks the 
delivery be delayed after production is started. Billing will be made at time of 
completion of equipment and paid per standard terms. 
 
6. TERMS OF PAYMENT: 
Terms of payment are as stipulated in the body of this proposal. Accounts not 
paid on net cash due date bear interest at the rate of 1.5 percent per month not 
to exceed the maximum permissible by law.  Title shall not pass to purchaser or 
end user until all payments including final payment and any retention for all 
goods and services have been received in full by Fluidyne. 
 
7. INSTALLATION AND INITIAL OPERATION: 
All equipment shall be installed by and at the expense of the Purchaser unless 
otherwise stipulated. The Seller will furnish at its option, engineers to supervise 
the installation and starting up of the equipment. Field service will be provided by 
a factory-trained representative at a per diem rate of $850.00 plus travel and 
expenses on any additional period not stated in this contract. 
 
8. WARRANTY: 
Fluidyne warrants the equipment proposed and described herein against defects 
in material and workmanship under normal service for a period of one year after 
date of start-up, not to exceed eighteen months from date of shipment. Parts of 
products manufactured by others and provided by Fluidyne are warranted only to 
the extent of the original manufacturer’s warranty. This warranty is valid provided 
that the installation operation and maintenance of the equipment is made in 
accordance with Fluidyne's instructions. The purchaser must promptly give 
written notice of any equipment defects to Fluidyne. Under warranty, Fluidyne will 
provide, without cost to the purchaser, such replacement parts as may be 
required to repair or replace the defective equipment. All labor as may be 
required to make such replacements must be made by purchaser unless stated 
otherwise in this proposal. Qualified Fluidyne personnel or its agents must 
perform all startup service, or this warranty is void. Fluidyne will not warrant nor 
replace any material involved when repairs are made without prior written 
authorization from Fluidyne. 
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THIS IS FLUIDYNE'S SOLE WARRANTY. FLUIDYNE MAKES NO OTHER 
WARRANTY OF ANY KIND, IMPLIED OR EXPRESSED: ALL IMPLIED OR 
EXPRESSED WARRANTY MADE BY ANY PERSON, AGENT OR 
REPRESENTATIVE WHICH EXCEEDS FLUIDYNE'S AFOREMENTIONED 
OBLIGATION ARE HEREBY DISCLAIMED BY FLUIDYNE AND EXCLUDED 
FROM THIS WARRANTY. 
 
9. PATENTS: 
The equipment provided by Fluidyne may be covered by patents pending or 
issued. Fluidyne grants the right to use this equipment without further charges. 
Fluidyne does not grant rights to use, royalties, or protection against patent 
litigation arising from use of this equipment in patented processes controlled by 
others unless otherwise listed above. 
 
10. CHANGE ORDERS: 
Any change orders shall be mutually agreeable between buyer and seller. 
 
11. LIABILITY: 
In no event shall either party be liable to the other party for anticipated profits or for 
incidental, special, indirect, punitive or consequential damages under any 
circumstances. A party’s liability on any claim of any kind for any loss or damage 
arising out of, connected with, or resulting from this Agreement or from the 
performance or breach thereof shall, in no case, exceed the price allocable to the 
Equipment or the Services or any unit thereof which gives rise to the claim. Neither 
Buyer nor Seller shall be liable for penalties of any description. 
 
12. PRICING 
Fluidyne pricing is based on these terms of sale. No monies have been included 
for acceptance of different, additional or modified terms of sale. 
 
 
SUBMITED BY: FLUIDYNE CORPORATION 
DATE:        November 14, 2014 
PROJECT:  PEC -2014-020 
 
ACCEPTED BY:  ________________________________ 
(Sign and Title) 
 
(Company Name) 
DATED:            __________________________________ 
 



FLUIDYNE SEQUENCING BATCH REACTOR CALCULATIONS
PROJECT: ISAM™  -  PEC 2014-020
ENGINEER: egm
PROJECT #:  
DATE & TIME:
9/2/2014 14:16

Ave Peak
INFLUENT CONDITIONS          
Flow (lps) 26 18.66
Flow (mgd) 0.586 1.189
Flow (m3/day) 2220 4500
BOD (mg/l) 200 99
       (lb/d) 978 978
TSS (mg/l) 200 99
       (lb/d) 978 978
TKN (mg/l) 25 12
       (lb/d) 122 122
OXYGEN REQUIREMENTS
Pounds TKN required for synthesis 49 49
Pounds of NO3-N produced 73 73
Pounds O2 recovered/pound NO3-N reduced 2.6 2.6
Pound of Oxygen/ pound of BOD 1.4 1.4
Pound of Oxygen/pound of TKN 4.6 4.6
Actual Oxygen Demand (lb 02/d) Total 1516 1516
Alpha 0.9 0.9
Beta 0.95 0.95
Theta 1.024 1.024
Operating Dissolved oxygen (mg/l) 2 2
Clean Water oxygen sat. at op. temp (mg/l) 9.09 9.09
Clean Water oxygen sat. at std. temp (mg/l) 9.09 9.09
Clean water 02 sat, std temp,mid depth(mg/l) 11.50 11.50
Std. condition ambiant pressure (psia) 14.7 14.7
Oper. condition ambiant pressure (psia) 14.4 14.4
Wastewater temperature (c) 20 20
SOR/AOR ratio 1.47 1.47
Standard Oxygen Demand (lb 02/d) total 2227 2227
Standard Oxygen Demand (lb 02/hr) 186 186
Specific oxygenation rate (mg/l-hr) 31 31
Pounds of oxygen/pound of air 0.23 0.23
Clean water efficency (%) 24 24
Pounds of air/cubic foot of air 0.075 0.075
Aeration hours per day 12.00 12.00
Air flow rate (scfm/tank) 373 373

NITRIFICATION/DENITRIFICATION
Required alkalinity for nitrification (mg/l) 107 53
Alkalinity recovered, denitrification (mg/l) 45 22
Net alkalinity required (mg/l) 107 53
Mixed liquor temperature, C 20 20
ML dissolved oxygen (mg/l) 1 1
Max. nitrifier growth rate, day-1 0.334 0.334
Minimum SRT required for nitrification, days 3.00 3.00
Actual or design SRT, days 14.84 14.84
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PROJECT: ISAM™  -  PEC 2014-020
Kn, half velocity constant (mg/l) 0.73 0.73
Design growth rate for heterotrophs/nitrifiers 0.0674 0.0674
Projected effluent soluable NH3-N, mg/l 0.18 0.18
Specific utilization rate, lbs BOD5/lb mlvss 0.21 0.21
lbs. mlvss required for BOD & NH3 removal 4584 4584
mlvss (mg/l) 1200 1200
Tank volume req. for BOD & NH3 removal (MG) 0.458 0.458
Denitrification rate (g/g/day) 0.066 0.066
lbs mlvss required for denitrification 1112 1112
Tank volume required for NO3 removal (MG) 0.111 0.111
Total tank volume required (MG) 0.5691 0.5691
SBR TANK CONFIGURATION
No. of SBR tanks 2 2
Length overall  (ft) 60.00 60.00
Length SAM tank  (ft) 20.00 20.00
Length SBR tank  (ft) 40.00 40.00
Width (ft) 44.00 44.00
Bottom water level (ft) 13 13
Top water level SBR (ft) 18.00 18.00
Top water level SAM (ft) 18.00 18.00
Top of Wall (ft) 20 20
No. Decanters/tank 1 1
Total SAM™+SBR Volume @ TWL(MG) 0.7109 0.7109
Total Tankage Volume @ TWL(MG) 0.9306 0.9306
SAM™+SBR HRT (hrs) 29.09 14.35
Total HRT 38.08 18.79
CYCLE TIMES/CAPACITY CALCULATIONS
Total decant volume (cubic feet) 17,600 17,600
Total decant volume (gallons) 131,648 131,648
Decant volume per tank (gallons) 65,824 65,824
Number of cycles per day/tank 4.45 9.03
Total time per cycle (minutes) 323 159
  Fill rate (gpm) 1596 1596
  Fill time (minutes) 41 41
  Interact period (min) 210 46
  Settle period (minutes) 45 45
Average decant rate (gpm/ft decanter) 100 100
Decanter length (feet) 24 24
  Decanting time (minutes) 27 27
Decanting rate (gpm) 2400 2400
  Idle period time (minutes) 0 0
Maximum aeration period available (hours/day) 18.62 13.10
EQUIPMENT SELECTION
Air flow per nozzle (scfm) 48 48
Number of nozzles required (per tank) 7.78 7.78
Number of nozzles provided (per tank) 8 8



Page 3   
PROJECT: ISAM™  -  PEC 2014-020
POWER CONSUMPTION CALCULATIONS
Pump efficiency 0.7 0.7
Pump horsepower, BHP/tank 13 13
Mixing BHP/MG 37 37
Blower BHP/tank 8 8
Total horsepower, BHP/tank 21 21
Aeration BHP/MG 60 60
Total design equivalent horsepower, BHP 10.62 10.62
SLUDGE PRODUCTION
Sludge Yield Factor 0.7 0.7
Net Sludge Yield (lbs/d) 685 685
Sludge Concentration (%) 0.700 0.700
Sludge Wasting Rate (gpd) 11729 11729
Waste Sludge /cycle (gal) 1316 649
WAS Pumping Rate (gpm) 150 150
Waste Sludge Cycle Time (min) 8.8 4.3
Thickened Sludge Concentration (%) 3.5 3.5
Thickened Sludge (gpd) 2346 2346

MLSS (mg/l) @ TWL 1714 1714
MLSS (mg/l) @ BWL 2374 2374
Sludge inventory  (lbs) 10164 10164
SRT ( 1/days ) 14.84 14.84
F/M 0.10 0.10
SVI (ml/g) 150 150
Sludge blanket level (ft) 4.64 4.64
Organic loading (lbs BOD/1000 ft3) 7.86 7.86

ISAM
Surface Area Required 1173 1981
Number of tanks 2 2
Length (ft) provided 24.00 24.00
Width (ft) 34.00 34.00
TWL (ft) 18.00 18.00
Total volume (gal) available 219,732 219,732
Days sludge storage available 93.67 93.67
Total sludge age including SBR (days) 108.51 108.51
Pounds sludge destroyed 362 362
% sludge reduction 53 53
Thickened, digested sludge (gpd) 1105 1105
Inerts accumulation (gal/d) 335 335
Days sludge storage available after digestion 92 92

AEROBIC SLUDGE STORAGE
Number of tanks 1 1
Length (ft) provided 24 24
Width (ft) 34 34
TWL (ft) 18 18
Total volume (gal) available 109866 109866
Days sludge storage available 76 76
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A INTRODUCTION 
 
This proposal has been prepared by ECOfluid Systems Inc. (ECOfluid). The proposal contains 
commercial and technical information that is proprietary and confidential. It is submitted on the 
understanding that it will not be disclosed in whole or in part to third parties not specifically 
authorized by, and without express written consent of ECOfluid.  
 
Utilizing its patented and proprietary Upflow Sludge Blanket Filtration (USBF®) technology, ECOfluid 
designs, builds and operates plants treating both residential and industrial wastewater. To date over 
130 installations are in operation throughout Canada and the United States. ECOfluid’s clients range 
from Municipalities (City of Lake Alfred, FL) to First Nations (Nanoose First Nations, Nanoose Bay, BC) 
to Resorts (Sun Peaks Ski Resort, BC) to Developers (Mill Springs Village, Mill Bay, BC) to Private 
Owners (Tonto Apache Casino and Conference Center, Payson, AZ). 
 
Key benefits of the USBF® process are high quality treated effluent; biological nutrient removal 
(“BNR”); alkalinity recovery; filamentous bacteria control; and superior hydraulic flexibility. The design 
and simplicity of the process deliver high treatment efficiency, including nitrogen and phosphorus 
removal, at costs that are significantly below those of comparable conventional systems. The state of 
the art technology is not only well suited for new installations, but for upgrades of existing plants. 
Deploying the USBF® technology in an existing plant allows for increased capacity and efficiency.  
 
The technology has received a number of awards and accolades in the past and has been 
independently cited as one of the most effective and operationally efficient technologies available on 
the market. These include: 
 
□ 2012 – Selected for Innovation Category of Water’s Next 
 
 
 
□ 2007 – Awarded one of Canada’s Top Ten Cleantech Companies 

 
 
 

□ 2006 – Received Frost & Sullivan Award for Technology Leadership 
 
 
□ 2006 – Received the Technology Merit Award from Environmental Business Journal 
 
□ 2002 – University of California at Davis – USBF® technology was the highest 

ranked biological treatment system out of almost seventy technologies 
reviewed 

 
 

“State of the art… an important environmental process revolution.” 
Lawrence K. Wang, PhD, PE, DEE, CO on the USBF® process 

United Nations Industrial Development Organization (UNIDO) 
Chief Editor, Humana Press, NJ 

New York City Water Facilities Manager 
City of Albany, NY, Water Dept. 
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B DESIGN PARAMETERS 
 
The proposed wastewater treatment plant is to serve a community in Newfoundland. The influent 
conditions and effluent requirements have been provided by Progressive Engineering and Consulting 
and are summarized in the table below: 
 
 
 
 
 
 
 
 
Notes: 1. Plant designed to receive wastewater having parameters lesser than or equal to the values shown 

2. Plant operated by qualified operators in accordance with ECOfluid and equipment vendor’s operating manuals and instructions 
3. Well running USBF plants produce effluent having BOD/TSS of less than 10 mg/l. In addition, the plant can be configured for 
enhanced denitrification to produce effluent having Total Nitrogen of less than 10 mg/l. 
4. Instantaneous flow 

 
 
C PLANT PROCESS DESCRIPTION 
 
Headworks 
 
A Pre-Treatment System 1 for removal of solids and grit is to be provided. 
 
After Pre-Treatment, influent will flow to a well sized Equalization Tank [EQT]2, provided with coarse 
bubble aeration and a duplex Equalization Pump [EQP] system. Controlled by level switches and 
timers, influent wastewater is pumped to the Anoxic Compartment (AN) of the USBF Bioreactors [BR]. 
 
Biological Treatment (USBF Secondary) 

 
Biological treatment takes place in the USBF® 
Bioreactors [BR]. Raw sewage enters the Anoxic 
Compartment (AN) where it is mixed with 
activated sludge recycled from the bottom of the 
Sludge Blanket Filters (SBF) by airlift pump. 
 
RAS flow of each Sludge Blanked Filter [SBF] can 
be individually measured and set by RAS Flow 
Measuring Box [RMB].  
 
Anoxic Mixers [ANM] ensure adequate mixing and maintenance of solids in suspension. From the 
compartment the mixed liquor flows to the Aerobic Compartments (AE) of each Bioreactor [BR], which 
are equipped with fine bubble aeration diffusers.   
 
Aerated, the mixture of microbial cells and water enters the Sludge Blanket Filters (SBF) at the bottom 
and, as it rises, upward velocity decreases until the flocs of cells become stationary and thus form a 

                                                           
1
 Pre-Treatment System is by others. 

2
 Process optimization may result in Equalization Tank capacity reduction. 

Parameter Unit of Measure Influent 
(1)

 Effluent 
(2,3)

 

Average Day Flow [m
3
/d] 2,200  

Peak Hydraulic Flow 
(4)

 [m
3
/h] 192  

BOD5 [mg/l] 200 < 25 

TSS  [mg/l] 200 < 25 

NH3 [mg/l]  < 1.25 

Fats, Oil and Grease [mg/L] 25  
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filtering media. A high degree of filtration efficiency is achieved as colloid and very fine particles are 
filtered out. As the flocs become large and heavy, they descend to the bottom and subsequently are 
recycled back into the Anoxic Compartment (AN). The USBF® process has a substantially higher specific 
rate of separation than sedimentation. In addition, the technology accommodates high peak flows and 
flow swings in a self-regulating manner – the higher the flow, the higher the sludge flocs rise and the 
larger the filtration area becomes.  
 
During the nitrification process, ammonia nitrogen is oxidized to nitrite and then to nitrate in the 
Aeration Compartment (AE). The nitrate is then recycled to the Anoxic Compartment (AN) where it is 
reduced by dissimilarity nitrate reduction. In this denitifrification process, the incoming BOD serves as 
the carbon source or electron donor for the reduction of nitrate to elemental nitrogen.  
 
Clarified treated effluent is collected in troughs on top of the Sludge Blanket Filters (SBF) before 
flowing by gravity to disposal. 

 
Waste Sludge Management 
 
Since the age of activated sludge in the bioreactors is in excess of 20 days, less excess sludge is 
generated, it is stabilized and its dewatering characteristics significantly improve.  
 
Waste activated sludge (WAS) is thickened in the ECOfluid Sludge Pre-Thickeners [SPT], located within 
the Aeration Compartments (AE) of the Bioreactors [BR], up to 1.5% d.s., and then periodically 
pumped by Pre-Thickener Pumps [PTP] to the Sludge Holding Tank [SHT]. 3 From the Sludge Holding 
Tank [SHT], sludge is transferred to Dewatering System. 4 
 
Air Management 
 
Air required for the biology (in the fine bubble aeration 
diffusers) is supplied by three positive displacement 
blowers (two duty, one standby) [ABM]. The air supply is 
controlled by DO monitors located in the Aerobic 
Compartments (AE) which regulate the blowers RPM via 
variable frequency drives (VFD). The control loop optimizes 
aeration efficiency and power consumption. 

                                                           
3
 Sludge Holding Tank capacity is sized for approximately 5 days of storage. Can be adjusted as required. 

4
 Dewatering System is by others. If requested, ECOfluid can provide a quotation for a mechanical Dewatering System. 
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Two separate smaller blowers [ABA], one duty and one standby, are provided to supply air to 
equalization tank, sludge holding tank for post stabilization should it be required, and for RAS airlift 
pumps.  
 
Control System 
 
The Control System consists of a programmable logic 
controller (PLC) with Color Touchscreen HMI, ethernet 
communication, auto-dialer, digital and analog input and 
output cards as required to provide sensor monitoring, 
pump sequencing, and alarm monitoring in a central 
control panel as necessary. 
 
 
C PRELIMINARY OPERATING DATA AND PARAMETERS 
 

 Operating Parameters Nomenclature Unit Value 

Food to Microorganism Ratio F/M --- 0.08 

Sludge Age SRT days 25 

Sludge Index SVI --- 130 

Hydraulic Loading   m/h 0.75 

Sludge Blankets Surface (Total)   m
2
 260 

Sludge Blankets Volume (Total)   m
3
 460 

MLSS Concentration  kg/m
3 

4.6 

Aeration Volume (Total) VN m
3
 1,350 

Anoxic Volume (Total) VDN m
3
 450 

Waste Activated Sludge WAS @ 1.2% d.s. m
3
/d 22 

Air Consumption for Biology (Total)   Nm3/h 2,000 

Aeration HRT HRTae hrs 14.6 

Anoxic HRT HRTan hrs 4.9 

Equalization Tank Volume 
1 

VEQT m
3
 650 

Sludge Holding Tank Volume 
2 

VSHT m
3
 110 

Est. Power Consumption 
3 

 
kWh/d 980 

Plant Routine O&M 
4 

 hrs/d 2 
 
Notes: 1. May be reduced pending process optimization. 
 2. Sized for approximately 5 days of storage. Can be adjusted as required. 

3. Estimate includes Equalization Pumps, Anoxic Mixers, Air Blowers (Main/Aux), Pre-Thickener Pumps 
4. Recommended daily (5 days per week) hours required for the USBF Process (does not include hours required for headworks, 
dewatering, maintenance, emergency, reporting, etc.). Assume trained and qualified operators. 

 
 
D PROPOSED ECOFLUID SCOPE OF SUPPLY AND BUDGET PRICE 
 
D1 Proposed ECOfluid Scope of Supply 
 
ECOfluid has extensive experience with design, construction and operation of wastewater facilities 
and ECOfluid’s Scope of Supply can be modified as best suits the project. At this stage, the following 
Scope of Supply is proposed: 
 

□ USBF Bioreactors Process design/ engineering 
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□ Process Mechanical engineering 
□ Process Control Panel design 
□ Civil design criteria (USBF Bioreactors) 
□ Supply of plant major equipment (FOB: Port of St. John’s, Newfoundland) 

o Equalization Pumps (2 of) 
o Sludge Blanket Filters w/ effluent trough, skimmer (4 of) 
o Anoxic Mixers (2 of) 
o Aeration disc diffusers (~500 total) 
o RAS Measuring Box (2 of) 
o Sludge Pre-thickener c/w Pump (2 of) 
o Air Blowers – Main (3 of) 
o Air Blowers – Aux. (2 of) 
o Control System and Instruments 
o Stairs (1 set), Walkways (~120m), Handrails (~200m) for USBF Bioreactors 

□ Plant commissioning, start-up and operator training 
 

D2 Scope of Supply by others 
 
Without limitation, the following is not included in ECOfluid’s proposed Scope of Supply and is to be 
provided by others: 
 

□ Architectural/ landscape design 
□ Civil and structural engineering 
□ Electrical engineering 
□ Building(s) mechanical design (HVAC/ plumbing) 
□ Geotechnical engineering 
□ Site Construction and Major Trades works 
□ Equipment and Components installation works 

o Piping/valves, electrical components, etc. are to be supplied by others 
□ Pre-Treatment System, Sludge Dewatering System, Effluent disposal design and supply 

 
D3 Budget Price 
 
The budget estimate for the Scope of Supply described in Section D1 is $975,000. 
 
 
E ATTACHMENTS 
 

□ Q1414 Estimated Mechanical Installation Requirements 
□ Drawing 1414-101: Process Flowsheet 
□ Drawing 1414-201: Site Layout 
□ ECOfluid USBF Brochure 
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Q1414 ESTIMATED MECHANICAL INSTALLATION REQUIREMENTS 
 
The estimate for the mechanical installation requirements are summarized below (battery limit of 
EQT-BR-SHT-AB): 
 

Task 
2,200 m

3
/d; 2 BR/ 4 SBF 

Estimated Man-days 

EQT Sparger 3 

EQP-Liftout 4 

EQP-AN Piping 2 

ANM-Liftout 4 

SBF Installation 8 

SBF Short-Circuit Baffle 6 

AE Piping/Diffusers 20 

Air Blowers Main 6 

ABM Air Header 3 

ABM-BR Piping 8 

Air Manifold (BR) 8 

Air Blowers Auxiliary 4 

ABA Air Header 3 

ABA-BR Piping 4 

RAS-Airlift-RMB 12 

SPT-PTP-Liftout 4 

PTP-SHT Piping 2 

SHT Sparger 3 

Effluent Weir-Skimmer-Piping 16 

Instrument Brackets 2 

Stairs, walkways, handrails 20 

Sub-total 

 
140 

Piping and Valves Allowance  $75,000 

Crane  $10,000 
 
 
Notes: 1. The above is a best effort estimate based on ECOfluid experience.  
 2. Direct working time only (ie. no travel, supervision, etc.). 
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ECOfluid Systems Inc. 

Since 1995, ECOfluid Systems Inc. has utilized its patented 

and proprietary USBF® technology to design, build and op-

erate wastewater treatment plants worldwide. 

 

The USBF® technology delivers high treatment efficiency, 

including biological nutrient removal (BNR), at highly com-

petitive capital and operating costs.  The technology and 

components can be  delivered as a self-contained package 

plant or site constructed  for large capacity installations. 

JOSHUA TREE, CA  

0.1 MGD (300 M3/D) USBF® WWTP  

This advanced BNR package plant 

replaced an existing system to im-

prove effluent treatment and to 

process increased flows. The noise 

and odour free facility is located in 

close proximity to public buildings. 

OP E R AT I O N S &  S E R V IC E  

ECOfluid provides operations and service for 

both municipal and private plants, including: 

 Full-service contract O&M 

 Start-up & training 

 Installation & maintenance 

 Service and repairs 

 Remote monitoring and support 

 Reporting. FALMOUTH, JAMAICA  

0.2 MGD (600 M3/D) USBF® WWTP  

The plant is located within walking dis-

tance of the shops and terminals, making 

visual impact, odour and noise of utmost 

importance. The plant features two USBF® 

bioreactors designed to produce effluent 

of BOD/TSS < 10mg/l, Total Nitrogen < 10 

mg/l and Total Phosphorus < 3 mg/l. 

BOWEN ISLAND, BC  

0.1 MGD (300 M3/D) USBF® WWTP  

The first phase of this wastewater treat-

ment plant was built by ECOfluid in 1999. 

In 2011, a Design-Build upgrade was  

completed to increase plant capacity and 

incorporate ultrafiltration membranes 

and ultraviolet disinfection for water 

reclamation. 

C O N T R OL S  & SC A D A  

ECOfluid designs and supplies control panels 

and SCADA systems suited to the plant and 

customized to the end-user, including: 

 PLC w/ color touchscreen HMI 

 Network/communication options 

 Data logging and trending 

 Remote access and support. 

SUN PEAKS RESORT, BC  

0.4 MGD (1,500 M3/D) USBF® WWTP  

In addition to supplying the first 

phase of this plant in 1999, ECOfluid 

has supplied multiple upgrades and 

modular expansions for this growing 

resort. The technology is well suited 

for cold climates and highly variable 

flows and loadings. 

U SB F ®  F EA T U R E S  A N D  B E N E FIT S  

 upflow filter 

 integrated bioreactor w/ anoxic compartment 

 high treatment efficiency including BNR 

 compact and modular 

 economical water reclamation capability 

 no odour 

 reduced moving parts, gravity flow 

 self-regulating hydraulic flexibility 

Upflow Sludge Blanket Filtration (USBF®) 
Operation of a USBF® plant is simple and self-regulating. Influent wastewater 

(1) enters the anoxic compartment of the bioreactor where it mixes with 

activated sludge recycled from the bottom of the sludge blanket filter (2). 

Agitated and moved in a plug flow manner, the mixed liquor flows into the 

aerobic compartment (3). 

  

After aeration, mixture of microbial cells and water enters the USBF® filter at 

the bottom (4). As it rises within the filter towards the effluent overflow 

trough at the top, upward velocity decreases as the cross sectional area of the 

filter increases. No longer supported by the decreased upward velocity, the 

flocs of cells become stationary and thus form a filtering media themselves. 

Becoming larger and heavier by contact and agglomeration, the flocs eventu-

ally descend to the bottom of the filter and are subsequently recycled back 

into the anoxic compartment (2). Filtered effluent overflows into a treated 

effluent overflow trough and is discharged from the system (5). A high degree 

of filtering efficiency is achieved as even very fine particles are filtered out. 

Incoming nitrogen is removed by nitrification and deni-

trification processes. All USBF® integrated bioreactors 

are designed for complete nitrification of ammonia to 

nitrate. The technology’s “single-sludge denitrification” 

uses an endogenous carbon source to maintain the 

denitrifiers. Influent is mixed with recycled activated 

sludge in the anoxic compartment providing the carbon 

source needed for denitrification.  

 

Incoming phosphorus is reduced by biological phospho-

rus uptake, also known as “luxury uptake”, where the 

cells store more energy in the form of phosphorus than 

needed for their survival. Unlike most other methods of 

clarification, the sludge blanket filter maintains oxide 

conditions which enable phosphorus retention by the 

cells and its subsequent removal with excess sludge. 

The high treatment efficiencies of USBF® pave the way to economical water reclamation facilities design and operation 

USBF® BIOREACTOR 
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 DESIGN CRITERIA SUMMER WINTER 

INFLUENT 
CONDITIONS 

Design Flow m3/day (avg)   

 Design Flow m3/hr (peak)   

 To be flow balanced to m3/hr (design)   

 Anticipated Flow m3/day (avg) 2220 2220 

 Anticipated Flow m3/hr (peak) 4610 4610 

 To be flow balanced to m3/hr (anticipated)   

 pH Assumed 6.5 to 8.5 all year round 

 BOD5 mg/l (total) 200 200 

 SS mg/l (total) 200 200 

 Fats, oils & grease mg/l 50 (max) 50 (max) 

 NH3-N mg/l   

 T.K.N. mg/l   

 Phosphorous mg/l   

 Sewage temperature C   

EFFLUENT 
REQUIREMENTS 

(All Average Values) 

BOD5 mg/l (total)   25   25 

 SS mg/l (total)   25   25 

Nitrification NH3-N mg/l (at 15C +/- 1)    1.25   1.25 

Denitrification 

 

 

NO3-N mg/l       

 T.K.N. mg/l       

 Total Nitrogen mg/l       

 Phosphorous mg/l   NA   NA 

Disinfection Fecal Coliform M.P.N./100 ml       



Page 2 of 2 
  

 SOURCE OF WASTEWATER: Torbay NL Municipal  
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Hattie Bishop

From: David Mains <David.Mains@HannahEquipment.com>
Sent: Friday, August 15, 2014 2:55 PM
To: trent@pec-eng.ca
Subject: REQUEST FOR PRELIMINARY BUDGET PROPOSAL  (PEC# 2014-020)

Hi Trent  
 
I believe Simon Hannah send this estimate yesterday.  
 
Please respond and confirm that you’ve received my message.  
 
David 
 
Office Phone: (613) 254‐7475  
Mobile: 613 619 5183  
Fax: (613) 963‐9653 
 
www.HannahEquipment.com                  
  
Hannah Environmental Equipment Inc.  
and RBC Wastewater Services 
144 Wescar Lane, Suite 200 
Carp, Ontario 
K0A 1L0 
 
Trent,                                                                                   14 August 2014 
  
As per our phone conversation this morning the cost of (8) 4.5M RBC rotors for budget purposes is $2 million 
Canadian. All other components and sizing such  as clarifiers, upstream screening, tertiary treatment, the 
building, electrical and concrete is by others.  
For your information (2) of the rotors are required for BOD removal. The other (6) are NH3-N area required  
  
Sizing based on; 
  
Influent Conditions: 
Peak Daily Flow: 4.61 MLD  4,610 cu m/day 
Average Daily Flow: 2.22 MLD  2,220 cu m/day 
Median Daily Flow: 4.50 MLD 
BOD: 200 ppm 
TSS: 200 ppm 
FOG: 25 ppm 
Sewage min temp 6.5 degrees 
  
Effluent Design Criteria: 
BOD: 25 ppm 
TSS: 25 ppm 
Un-ionized ammonia (NH3) : 1.25 ppm (expressed as nitrogen, at 15°C ±1°C) 
  
Regards, 
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Simon Hannah 
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Welcome to the first issue of our E-newsletter
RBC System Goes Around and Comes Around at Pictou Landing
Can RBC's Help WWTPs Cut Energy Costs? Find out at WEFTEC
RBC Maintenance Tips—Quick and Simple

 

Welcome...
Welcome to the first issue of the Hannah Environmental Equipment E-
newsletter. Each month we’ll be sharing experiences and best practices
gained from over 30 years of manufacturing and supporting rotating
biological contactors (RBC)—robust technology that is among the world’s
simplest, most reliable and most energy efficient biological wastewater
treatment systems. We’re proud of our heritage and of the operational
and environmental benefits that RBC systems bring to our Canadian and
global customers. We hope that you find this e-newsletter valuable and
that you let us know your questions, thoughts and success stories about
Hannah technologies.
 
Click here to send us an e-mail.
 
 

RBC System
Goes Around and
Comes Around at
Pictou Landing
 
In the early 1990s, Pictou
Landing First Nation in Nova
Scotia installed a rotating
biological contactor, from the
Hannah family, to provide a
reliable, easy-to-operate
system for treating wastewater

from the small community. Recently, a new, larger RBC system from
Hannah Environmental Equipment Inc. was selected to replace the
original one, which reached its end of life after decades of trustworthy
performance.
The larger plant, designed by Strait Engineering Port Hawkesbury, NS,
will enable Pictou Landing to treat increasing flows, while continuing to
meet the requirements for treated effluent. The tanks from original
plant have been incorporated into the upgraded facility and are used to
equalize flow during peak use. A pumping station has also been added to

 
 
 
 
 
 
 
 

 
Simple, energy-efficient
biological treatment for
plants of all sizes.
 

RBC systems from Hannah
Environmental Equipment
provide  easy-to-install, highly
efficient secondary treatment
of municipal and industrial
wastewater. The modular
components enable scalability
and flexibility in design to
accommodate plants of all sizes
and future needs.
 
Contact us to learn about RBC
systems for your site.

 
 

 
• WEFTEC
   October 7-9, 2013
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the site.

Like most small communities, Pictou Landing First Nation has
limited resources for purchasing, operating and maintaining critical
infrastructure such as a wastewater treatment plant. In such situations,
RBC systems offer an ideal solution over alternatives—providing robust
and reliable performance, self-regulating operation, low total cost of
ownership and energy efficiency.

Contact us to learn more about RBC systems for small communities.

Click here to read more about the RBC system at Pictou Landing First
Nation.
 

 

 

Can RBC’s Help WWTPs Cut Energy Costs?
Visit us at WEFTEC Booth 4873 to find out.

Energy is the second largest expenditure for a wastewater treatment
plant behind labour. In a conventional activated sludge plant, up to 60
percent of the plant’s energy consumption can occur in secondary
treatment, prompting engineers and operators to modify and optimize
systems to reduce power requirements. These solutions can add
complexity to already complex systems. RBC systems not only offer
simpler process design and operation, but are inherently more energy
efficient and have been shown to use up to 50 percent less power than
an activated sludge plant. This secondary treatment process requires
energy only to turn the drive shaft of the media discs. RBCs contribute
further savings through reduced requirements for operator attention and
substantially lower maintenance costs—just grease the bearings and
change the gear oil regularly.
 
Visit Hannah Environmental Equipment at WEFTEC booth #4873, Ontario
Pavillion to learn more.
 
We’re looking forward to visiting with our long-time clients as well as
meeting new friends. Drop by and talk to us about how RBCs can help
you reduce your energy costs for wastewater treatment.

Contact us to reserve a time to meet with us at WEFTEC.
 

 

RBC Maintenance Tips—Quick and Simple
 

Rotating biological contactors from
Hannah Environmental Equipment Inc.
offer proven simplicity in design,
operation and maintenance. In many
cases, these tough systems provide
trouble-free operation with little more
than periodic maintenance to the drive
line.

We recommend that operators regularly 
grease the bearings that support the drive
shaft frequently and  change the gear oil
regularly. Unlike some high speed bearing
that can suffer from over greasing, RBC
bearings rotate very slowly and over
greasing is not usually a risk.
Consult your owner’s manual for the

procedure and frequency.

   McCormick Place
   Chicago, IL
   Booth #4873
   Click here to book a meeting
 
• EOWWA 2013
   October 22-23, 2013
   Perth, ON
   Click here to book a meeting
 

 
 

 
Click here to subscribe to our e-
newsletter.

 
 

 
Hannah Environmental
Equipment Inc.
 
144 Wescar Lane 
Ottawa, ON, Canada 
K0A 1L0 
(613) 254-7475
 
david.mains@hannahequpment.com
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Contact us if you have questions or require assistance with servicing or
troubleshooting your RBC equipment. We’re always ready to help!
 
 

www.hannahequipment.com    david.mains@hannahequipment.com     (613) 254-7475

mailto:service@hannahequipment.com
http://click.icptrack.com/icp/rclick.php?d=vcFHqO6IStn9T5_QyU14R4oD7nqeqmeY&w=4&destination=http%3A%2F%2Fwww.hannahequipment.com
mailto:david.mains@hannahequipment.com
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"  "
DATE:  August 11, 2014 
TO:  Darryl Mills, PEC 
FROM:  Steve Priestley BioMaxx 
CC:  Chris Haley BioMaxx Wastewater Solutions, Trent Perry PEC 
RE:  BMX/WWW PROPOSAL: Municipal WWTP-Newfoundland, Canada 
: 

Dear Trent, "
Thank you for the opportunity to allow World Water Works’ to provide the following 
Preliminary Proposal for a BMX/WWW MBBR-DAF System design to treat municipal was at a 
location in Newfoundland and Labrador, Canada.  The quoted BMX/WWW system will meet all 
the effluent goals as detailed within this proposal.  Please not that BMX/WWW has planned 
for the wastewater to be split between two (2) trains; although it should be noted that either 
train as the ability to hydraulically handle the entire maximum flow.  It should be noted that 
the MBBR-DAF system is simple to operate and requires only minimal long-term O & M/
Replacement Costs as neither the media nor the diffusers should ever need to be replaced, 
repaired or cleaned.  BMX/WWW’s offering is designed to achieve the lowest life cycle costs 
and complete project satisfaction.    "
The document has been organized to provide: 

1) OVERVIEW  
2) DESIGN BASIS  
3) SCOPE OF SUPPLY 
4) PRICING & DELIVERY 
5) EXPERIENCE 
6) GUARANTEE and WARRANTY "

We encourage you to reach out to our references to understand how others have enjoyed the 
experience of working with BioMaxx Wastewater Solutions and World Water Works. "
BMX/WWW has the technology, team and record of customer satisfaction to provide you the 
assurance of success and long-term value.  BMX/WWW delivers: 

✓ A passionate and technical team  
✓ A track record of customer satisfaction 
✓ Lasting technology that is capitally and operationally cost effective 
✓ The ability to achieve the desired goals consistently 
✓ An industry leading warranty and performance guarantee 

We look forward to partnering with you for lasting success!  Let’s schedule a time in the near 
future to review this proposal in detail and to move on to the next steps of this project. "
Best Regards, "
Steve Priestley "
Steve Priestley 
BioMaxx Wastewater Solutions Inc. """



STATEMENT OF CONFIDENTIALITY 
THIS DOCUMENT CONTAINS BIOMAXX WASTEWATER SOLUTIONS INC. PROPRIETARY AND 
CONFIDENTIAL INFORMATION AND NEITHER THIS DOCUMENT NOR SAID CONFIDENTIAL 
INFORMATION SHALL BE PUBLISHED, REPRODUCED, COPIED, DISCLOSED, OR USED FOR ANY 
PURPOSE OTHER THAN CONSIDERATION OF PURCHASE OF BIOMAXX WASTEWATER 
SOLUTIONS TECHNOLOGY, WITHOUT THE WRITTEN APPROVAL OF BIOMAXX WASTEWATER 
SOLUTIONS INC.  BY ACCEPTING AND REVIEWING THIS PROPOSAL, YOU AGREE TO THE 
CONFIDENTIALITY TERMS PROVIDED FOR HEREIN. 

"
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DESIGN BASIS "
It is critical that the basis of design is accurate and meets the facility’s current and 
future demands.  The following information relates to the design basis used for this 
proposal.  Any changes will likely impact design and costs.   "
Project Goals:      Meet Discharge Requirements "
Type of Facility: 
 Type of Industry    Municipal  "
Facility Information: 

Hours of Operation (hours/day)    24 
Days of Operation (days/week)   7 
Weeks of Operation (weeks/year)             52 "

 Project Type     New Wastewater Treatment System 
 Discharge Type     Direct Discharge 

Elevation at Site (m)    <75 "
Flow Information: 

Design Avg Month Flowrate (m^3/d)  2,220.2 (586,512 GPD) 
Design Avg Month Flowrate (m^3/hr)  92.5 (407.3 GPM) 
Design Max Month Flowrate (m^3/d)  4,609.9 (1,217,808 GPD) 
Design Max Month Flowrate (m^3/hr)  192.1 (845.7 GPM) "

Design Parameters:  
  Units INFLUENT  EFFLUENT2 

Total Suspended Solids (TSS) mg/L       200     <25 
Fats, Oils and Greases (FOG) mg/L         25       <2 
Biochemical Oxygen Demand (BOD)mg/       200     <25 
Total Kjehldahl Nitrogen (TKN) mg/L       <45      
Ammonia (NH3-N)  mg/L        <35       <1 
Total Phosphorus  mg/L         <7  
pH S.U.      6.0-7.5    
Maximum Temperature  °C         25   
Minimum Temperature  °C           5 "
1: All projected effluent data is Post Final DAF System. """"""""



SCOPE OF SUPPLY """
ASSUMPTIONS: WWW/BMX under provided by: 
 Units of Measure   Metric 

!  

!  
Estimated Operations Requirements: 

Unit Process Model Number Equipment Description Qty Provided By

Project Mgt, Eng & Design DRAW-AP Process Engineering, Design & Project Management 1 WWW

Transfer Systems ALL Transfer Systems: By Others 0 Others
(To Include: Pumps, VFDs, Flow Meters, Valves, Etc)

Prescreen All Prescreening: By Others 0 Others
(WWW suggests a presceen size  of 6 mm or finer)

Equalization All Equalization & pH Monitoring/Control: By Others 0 Others

Biological Process MBBR Vessels Open Top; Flat Bottom; Concrete Tanks: By Others 0 Others
(Dual Train) EACH Train to have the following Tanks:
(4-Stage/each Train)     MBBR #1:  ~19' L X 20' W X 24' H (21 SWD)

    MBBR #2:  ~19' L X 20' W X 24' H (21 SWD)
    MBBR #3:  ~33.3 L X 20' W X 24' H (21 SWD)
    MBBR #4:  ~26.75' L X 20' W X 24' H (21 SWD)

MBBR-MEDIA-ABC-5R Moving Bed Biofilm Reactor Media - 650 m2/m3 - Recycle 8 WWW
MANI-LT10 304SS Medium Bubble Diffuser Grids 8 WWW
MBBR-SIEV-1400K 304SS Media Retention Sieves 8 WWW
MBBR-SIEV-Other6 304SS Overflow Sieves 8 WWW
LC-LS-Float Level Switch - Float (HHL Float Alarms; 1/Tank) 8 WWW
Blow-0500 40 HP Aerzen Blower (2: Operational; 1: Stand-By) 3 WWW

(One (1) Blower Per Train; One (1) Common Spare; Serving MBBR #1 & #2)
VFD-0400 VFD - 40 HP Allen Bradley 3 WWW
Blow-0750 60 HP Aerzen Blower (2: Operational; 1: Stand-By) 3 WWW

(One (1) Blower Per Train; One (1) Common Spare; Serving MBBR #3 & #4)
VFD-0600 VFD - 60 HP Allen Bradley 3 WWW
PM-GS2 WWW DO Monitoring & Control Package 4 WWW

(Each System Monitors two (2) cells)
CHEM-CS1-CS Anti-Foam Feed Pumps (1/Cell) 2 WWW

Secondary Separation DAF-RSP-17SW Dissolved Air Flotation-DAF-RSP-17SW 2 WWW
(1 Per Train) (Each DAF can handle 100% of the Hydraulic Flow if Necessary)

BUB-NIK-M65FP-2-S-V-B M65FP-2 (25HP) Dissolved Air Pump System  (1/DAF) 2 WWW
(Cast Iron Case/SS Internals)

PLAT-PB17SW Basic Platform w/Access Stairs (1/DAF) 2 WWW
PLAT-PB17SW Platform-Extended (1/DAF) 2 WWW
PUMP-AOD-300-Al Air Operated Diaphragm Pump 3" - Aluminum (1/DAF) 2 WWW
CHEM-CS1-EP-13 Chemical Feed - Emulsion Polymer Makedown - 1 Pump (1/DAF) 2 WWW

BUB-NIK-M65FP-2 On-the-Shelf Spare Dissolved Air Pump 1 Optional
DAFACC-TB-SW Patent Pending Sludge Thickening Beach 1 Optional
DAFACC-SG-DAF-17SW Splash Guard 1 Optional
DAFACC-CV-DAF-17SW Cover - DAF 1 Optional
CHEM-CS1-CD Chemical Feed - Coagulant Dilution - 1 Pump 1 Optional

WWW PROJECT PRICE DOCUMENT

Progressive Engineering & Consulting Inc-ParadiseNL-WWTP

The above tanks could be One (1) very large tank with dividing walls utilized to 
provide the eight (8) individual tanks.  EACH Train will be able to handle the full 
hydraulic flow;however, normal operations will have the flows equally divided 
betweent the two trains.  

Unit Process Model Number Equipment Description Qty Provided By

Sludge Storage All Sludge Storage and Dewatering: By Others 0 Others

Controls & Electrical ALL Controls: By Others 0 Others

Shipping QCSH- FOB: Point of Manufacture 0 Others

Installation All Installation; Local Engineering; Permitting; Etc-By Others 0 Others

Startup and Training SERV-FS-10 10-Days On-Site Training & Start-Up Support 1 WWW
(Maximum: 2 Trips)

Warranty WTY-1/10 WWW Warranty 1 WWW
     Ten (10) Year Vessel Warranties (DAF Vessels)
     One (1) Year Mechnical Warranty



• Sludge Production 
o Assumptions: 
▪ Flow Rate:   1,217,808 GPD 
▪ TSS:   233 mg/l Effluent TSS from MBBR #4 
▪ %TS DAF Float:  2-3% Thickness 

o Estimated Sludge Production: 
▪ Flow Rate:   ~8,800 – 13,194 GPD 

• Power/Electrical Requirements 
▪ Estimate:   ~2,270 kWh/day 
▪ This will vary by season and by actual loadings.  At average flows (vs. max) 

the power requirements should be reduced 
• Man Power 

▪ Estimate:   Estimated 1-4 hrs/day 
▪ This will vary based on Process Control and  Regulatory testing required as 

well as the general housekeeping requirements of the facility. 
• M & R 

▪ Estimate:   <$20,000 US/yr projected "
Additional System Requirements (BY OTHERS): 
• All Transfer Systems (Pumps, VFDs, Flow Meters, Etc) 
• All Control Packages/Systems 
• Pre-Screening (6mm or finer) 
• Equalization (if Desired) 
• Sludge Storage/Dewatering (if Desired) 
• All Tanks to be open top, flat bottom, concrete 
• All Buildings 
• Installation, Permitting, Local Engineering ""
Estimated Footprints: 
o MBBR Package: 
▪ Approximate OD: 43’ W X 103’ L X 24’ H (21’ SWD) 

o DAF Package: 
▪ ~30’ W X30’ L X 10’ H (Total for Both DAFs) 
▪ WWW assumes that the DAFs are set side-by-side and share a common 

extended platform as well as a common set of access stairs. 
o WWTP Building: 
▪ WWW suggests that a building be built that is large enough to house the 

DAFs, Blowers, chemical feed systems and monitoring equipment required 
for the MBBR. 

▪ WWW would suggest a minimum building size of ~60’ L X 60’ W X 16’ H 
(Depending upon layout and other items that would need to be located in 
the building; this building size may be able to be reduced.) "



3. UTILITIES (To Be Provided By Others) "
POWER  

 High Voltage Power   600V, 3 Phase, TBD Amps 

      Subject to Final Design 

Control Power    24 VDC 

Low Voltage Power 
  Ancillary    110 V, 1 Phase 20 Amp 

Chemical Feed(s)  110 V, 1 Phase 20 Amp 
      Subject to Final Design 

"
FRESHWATER    ~5 gpm, 60 psi, (Chemical Makedown and 
Washdown) "
COMPRESSED AIR    ~35 scfm, 80 psi, (Intermittent Use – AOD 
Pumps & Valves)  "
PHONE LINE/INTERNET ACCESS         Dedicated, Into the Control Panel ""
4. DRAFTING ENGINEERING SERVICES "
BioMaxx Wastewater Solutions Inc. offers a variety of drafting and engineering 
package options from basic packages to full design/build engineering packages.  
Based upon the scope of supply and client discussions the following package has 
been selected.  Please let us know if a different level of drawings and engineering 
services are required. "
Basic Integrated Solution Engineering Package  

The Basic Integrated Solution Engineering Package includes:  
✓ Piping & Instrument Diagrams (P&ID) for all unit processes of equipment 

provided 
✓ General Equipment Layouts for all equipment provided within scope of 

supply 
✓ Electrical Panel Layouts and PLC panels (if applicable) "

Additional drawing options are available at your request, including stamped 
drawings. """"



5. FACTORY TESTING – QUALITY CONTROL "
Once the manufacturing of the system is complete, BioMaxx conducts a number of 
tests on the system to assure it meets our high standards.  BioMaxx documents and 
keeps on record these tests which are available to our clients.  BioMaxx invites the 
engineer and/or the client to witness the testing in Oklahoma City, OK. """"
6. FIELD STARTUP, TRAINING SERVICES "
The success of any system relies not only in the excellence of the technology and 
the proper design; it also relies upon proper operations.  With years of experience, 
BioMaxx has developed highly effective training methods to assure success.  This 
includes a specialized 1-2 hour system overview presentation, numerous hours 
(package based) of hands-on training, provision of “one-sheets” at each control 
point, user-friendly manuals, and intuitive controls. "
BioMaxx Wastewater Solutions Inc. offers a variety of field service package options 
that can be tailored to best meet the project needs and treatment goals.  Please 
let us know if a different level of onsite time is desired. "
Ten Day Field Service (FS-10) 

Ten (10) days of Installation Inspection, Startup, Support, and Training will be 
offered into this package (Maximum: 2 Trips).  Additional support requirements 
will be billed at $1,000/day plus expenses and will be billed at a minimum of 2 
days. ""

"
"
"
"
"
"
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"



PRICING and DELIVERY "
7. TIMELINE 
Submittal Preparation      6 weeks 
Equipment Construction             22-26 weeks 
Inspection & Shipment     2-3 weeks  "
Note: Project delivery timing will be subject to timing of the order and timely 
approvals and payments by the customer.  BioMaxx manufactures its technology 
fully in-house which gives us greater flexibility in meeting scheduling demands.  
Please inquire about special timing requirements. 

8. SHIPPING 
FOB Point       Origin  
Shipping & Handling Terms     Prepay & Add  "

9. PAYMENT TERMS 
10% Down Payment  
40% Upon Drawing Approval  
45% Prior Shipment  
5%   Upon Performance (Not to exceed 60 Days From Shipping)  
All Payments Net 30 Days ""

10.PRICE 
Total System Price as Quoted:    $ 2,673,831      CAD  
10-Days Startup and Training:    $ 10,000           CAD +  "
Shipping:                                                                         $TBA "
TOTAL:       $ 2,683,831  CAD                         "
This includes the specified equipment and services in the scope section labeled 
“BioMaxx”, but are not inclusive of any of the items labeled “BY OTHERS”, 
“OPTIONAL”, “EXISTING”, or the responsibilities of the Customer itemized in 
the section below titled “CUSTOMER TO SUPPLY” and “CUSTOMER 
RESPONSIBILITIES”.  This pricing also does not include any applicable local, 
state, and federal sales and use taxes, tariffs, duties, import taxes, bonding, 
system installation costs and equipment shipping costs beyond what is stated. "



CONTRACTUAL INFORMATION "
13.CUSTOMER TO SUPPLY  

• All Costs of Installation to include, but not be limited to: System Unloading, 
Piping and Electrical Installation, any/all Building/Foundation work, Permitting 
Costs, etc. 

• Sufficient room for the equipment, sufficient water, sufficient heating and/or 
cooling, and sufficient compressed air to meet the requirements of the 
project. 

• All utilities required to operate the system to include, but not be limited to: 
phone, electrical power supply, fresh water and compressed air. 

• Any and all chemicals needed to accomplish the wastewater treatment. 
• Adequate sewer/disposal system sufficient for the proposed project. 
• Customer shall inform Company of any third party inspection requirements.  
• Customer shall pay any and all charges, which may be incurred for third party 

approval.  Licenses and permits as required.   
• Sales and use tax and duties if applicable.   
• Any necessary laboratory testing. 
• Personnel trainable in operation and control of system. 
• The above listed materials are based on the Company’s interpretation of the 

plans and specifications.  Any changes to this proposal are subject to price 
revision. "

14.CUSTOMER RESPONSIBILITIES  
• If the Customer delays the scheduled shipment beyond 30 days, Customer is 

responsible for payment in full and a storage fee of $1,000/week will apply. 
• Customer should be prepared for all scheduled on-site visits for various 

technical tasks (i.e. programming, testing, start-up).  Customer shall be 
responsible for time and expense incurred if they are not ready for such visits.  
In this case, Company requests notification and/or postponement of scheduled 
visits. 

• Fee reimbursement at applicable rates if service is required because of 
customer negligence or abuse of equipment. 

• Reveal to Company sufficient details regarding the composition of the feed 
stream to permit Company to evaluate the suitability of the feed stream for 
the proposed process.  Customer agrees not to withhold any pertinent 
knowledge regarding the suitability of the feed stream for processing by the 
technology proposed.  

• Cancellation at any time will result in a 25% penalty plus reimbursement for all 
work performed to date and any other costs incurred by BioMaxx. "

"
"
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orld water works  - Works For You...

World Water Works is proud to deliver both the Ideal MBBR™ - Moving Bed Biofilm Reactor and 
Ideal IFAS™ - Integrated Fixed-film Activated Sludge technology to municipal and industrial clients.  
These robust processes are based on biofilm principles that utilize the advantages of both activated 
sludge and earlier biofilm based systems without their disadvantages.  There are many configurations 
in which these fixed film media based systems can be applied.

   a)  PRE-TREATMENT – To Reduce High Soluble BOD Concentrations
 * Minimize surcharges 
 * Unburden an overloaded activated sludge plant 
   b)  COMPLETE BOD REMOVAL  – To Achieve Direct Discharge Standards
 * Reduce BOD concentrations to below 30 mg/L
 * Accomplish water reuse  
   c)  POST NITRIFICATION – To Comply w/ New Ammonia Standards
 * Save a lagoon system
   d)  COMPLETE BOD AND NITRIFICATION – To Comply w/ New Ammonia Standards
   e)  TOTAL NITROGEN REMOVAL – To Comply w/ New Total Nitrogen Standards
 * IFAS upgrades to allow retro-fit existing system with minimal new tankage
 * Multistage MBBR for new construction allows specialized bacteria growth in each stage
   f)  POST DENITRIFICATION – To Save An Existing Activated Sludge Plant
 * Add a post denitrification MBBR after secondary clarifiers 
 * Increase protection of new TN / NO3-N limits  
 * Achieve very low nitrates as a stand-alone process regardless of upstream performance

The specially designed biofilm carriers provide a large protected surface area for the biofilm to grow 
and thrive with an unique design for allowing mass transfer of oxygen and wastewater flow across 
the biofilm to create optimal conditions for degradation of the BOD, NH3-N or NO3-N.  Due to the 
unique design of the biofilm carriers, the bacterial cultures are protected from operating excursions 
(pH, temperature, and toxic shocks) to yield a very robust system with variable load fluccuations.  The 
carrier also provides a more stable “home” for the bacteria to grow, so there is less space required 
compared to other biological systems and far less operator interface required.  For configurations a, 
b ,c , d only DO and nutrient levels are the only required controls.  For configuration e and f, DO and 
ammonia and/or nitrate probes are the required controls to maintain efficient operation.  The reliability 
and ease of operation of the Ideal MBBR™ process has been installed in municipal and industrial 
applications globally.  



orld water works  - Works For You...

Our Name reflects our Passion...
 

              WORLD = Our Living Planet

                                            WATER =  Life Essential

                                WORKS = Building Solutions 
                            Together...
     

                     We Underpromise 

                                                     We Outperform
  

                                 Www works       
           for you...

TECHNOLOGY
Providing fully integrated 
solutions through 
connecting the Ideal 
MBBR™ technology 
with the Ideal DAF™ 
technology - 
Ideal MBBR-DAF™

INNOVATION
Maintaining our 
committment to 
research, innovative 
development and 
evidence-based design

EXPERIENCE
Bringing together 
the synergy of 
an internationally 
recognized team 
delivering some of the 
largest MBBRs in the 
world

SERVICE
Continuing our history of 
delivering unparalleled 
service and support

VALUE
Coupling recycled and 
innovative materials w/
in-house manufacting to 
provide tangible value 
without compromising 
integrity

orld water works.com - Making a World of Difference



www/Road to Clean Water

The proprietary 
IDEAL MBBR™ 
media is a result of 
more than a decade 
of intensive multi-
disciplinary research 
and development.  
Integrating 
Fixed Film and 
Suspended Growth 
technologies, it 
is considered the 
“next-generation” 
in biological wastewater treatment methods.  The 
IDEAL MBBR™ media combines a unique fully 
open and fully protected biomass carrier with 
a highly efficient aeration and mixing design.  
This results in superior effective surface area 
for biomass growth, optimal oxygen transfer 
efficiency and minimizes mass transfer boundary 
layer effects.

World Water Works manufacturers its IDEAL series™ which is a complete 
line of wastewater treatment equipment including pre-screening technologies, 
biological treatment, liquid/ solids separation systems, dewatering equipment 
and instrumentation and controls to operate all these unit processes. These 
technologies incorporate the latest advances in the industry to provide the most 
trouble free and cost effective treatment possible.  World Water Works often 
utilizes polypropylene and other non-corrosive materials to assure equipment 
longevity.  With these products, World Water Works can provide complete 
process and wastewater solutions.

With an experienced staff of qualified project managers and process design 
engineers, World Water Works is ready to help solve your wastewater treatment 
problem and make it a success story.  Please contact World Water Works to 
conduct an onsite survey to collect the necessary information to properly design 
a system.  If desired, extended pilot systems are available for testing.

www/Create

CompaCt
    High Loading Rates =
 Small Footprint
     Low Capital Cost  

Robust
    Stable Under Load Variations
    Insensitive to Temporary Limitation

EffiCiEnt
    Consistent Treatment Results
    Low or No Polymer Required for 
        Liquid/Solids Separation 

adaptability
    Utilization of Existing Tanks 
    Upgrade Existing Plants
    Design for Future Loading

tRoublE-fREE
    Easy to Operate 
    No Media Clogging
    No Sludge Return

EnviRonmEnt
    Recycled Media
    Sustainable Solutions

Technical Data
Protected Surface Area    650 m2/m3 (198.1 ft2/ft3)
Oxygen transfer rate effi.    50-250 mg O2/L-hr
BOD Loading Rates:    120 – 900 lb BOD/1000 ft3-day
Nitrification Removal Rates: 4.8 - 24 lb NH3-N/1000 ft3-day
Denitrification Removal Rates: 11.8 - 44.6 lb NOx-N/1000 ft3-day



www/Detailed Design & Engineering

instRumEntation and ContRols
In applications which require very specfic and/or very rigid 
nutrient requirements, World Water Works has developed 
leading edge advanced control mechanisms and logic to 
closely control operating parameters and any chemical 
feedrates to achieve highly consistent and quality effluent 
conditions.

mEdia REtEntion
Specifically designed stainless steel 
media retention screens are required 
in each tank to retain the specialized 
bacteria in each reactor / zone.  The 
agitation provided by the moving 
media scours the surface of the sieve 
eliminating the need for maintenance.

aERation 
GRid
A stainless 
steel 
proprietary 
aeration grid 
mounted at 
the bottom of 
the reactor 
provides, 
the bacteria 
with the 
necessary oxygen required in the aerobic zones and the 
operators with minimal maintenance.  This unique grid 
design provides the necessary turbulence and mixing to 
enhance the mass transfer of oxygen and wastewater 
flow across the biofilm creating optimal conditions for 
degradation of the BOD, NH3-N or NO3-N.  The grid 
design will also handle the intense weight of the biofilm 
carriers if the reactor ever needs to be drained.  

solids sEpaRation
To provide efficient removal of the sloughed biomass and 
solids produced in the Ideal MBBR™, the Idea DAF™ is 
coupled with the MBBR to provide a very compact treatment 
system.  The Ideal DAF™ requires little chemistry to meet < 
2 NTU water while with no chemistry typically achieves < 20 
mg/L TSS and the sludge float achieved is greater than 4% 
allowing it to be sent directly to a digester with no additional 
thickening required, thus eliminating an operational step.



www/Process Design

MBBR DAF

PRE-TREATMENT

MBBR MBBR DAF

COMPLETE BOD REMOVAL

MBBR MBBR MBBR DAF

COMPLETE BOD AND NITRIFICATION

MBBR AS CLARIFIER

STANDARD PROCESS UPGRADE

LAGOON MBBR DAF

POST NITRIFICATION

AS CLARIFIER Anoxic MBBR DAF

POST DENITRIFICATION

Anoxic MBBR MBBR MBBR Anoxic MBBR DAF

TOTAL NITROGEN REMOVAL

Anaerobic AS Anoxic AS IFAS AS CLARIFIER

Authorized representAtive

or ld  wa te r  works .com
C l e a n  W a t e r  a n d  E n e r g y  f r o m  W a s t e w a t e r
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Sewage Treatment Proposal 
 
 
Based on the information contained in a Sewage Treatment Study by PEC for the 
proposed town, we have the following quantities and values.  
Influent Conditions: 
 Peak Daily Flow  4.61 MLD 
 Average Daily Flow  2.22 MLD 
 Median Daily Flow     4.50 MLD 
 BOD     200ppm 
 TSS    200ppm 
 FOG    25ppm 
 

Based on the noted flows of 4,500,000m3/day and the maximum BOD of 
200mg/litre, we calculate the organic loading to be 900kg/day.  

 
From published specifications on the BMS Blivet, the BL4000 has an average flow 
capacity of 100m3/day (100,000litres/day) with an upset flow of 150m3/day (without a 
great reduction in treatment) but can handle 3x its design flow at peak periods. The Blivet  
can treat BOD at 22kg/day to meet environmental regulations for effluent quality of less 
than 25mg/litre BOD and less than 25mg/litre TSS. 
 
An evaluation of the loadings being  BOD and Flow, the flow is the worst case scenario 
and therefore we select a unit to accommodate the flow.  
 
As noted the BL4000 has an average flow capacity of 100,000 litres/day, and this area 
having a flow of 4,500,000 litres/day, we will require 45 BL4000 units. 
 
 If we use BOD for our sizing we get 900kg/day/22kg/day for a total of 40 BL4000 units. 
 
These units can be placed in multiples in a number of different configurations, and being 
modular can easily be supplied and installed in a phased project, giving the client and the 
manufacturer time to deliver a quality project. One of the best aspects of the blivet 
technology is that full treatment will be realized in a short period of time after installation 
with each unit independently treating its designed load to meet environmental regulations. 
  
Note: If we could use the Average daily flow 2,220,000m3/day, we could have a system 
with 22 BL4000 units, which is half of the stated design 
 
 
 

 
 

 



Projected Operation & Maintenance Costs 
 

Unit Operation 
 
The BMS Blivet is relatively simple to operate. Each unit contains an electric motor 
which operates continually to drive the Aerotor component and a small sludge return 
pump that operates on a timer of one minute every 4 hours. It is recommended that the 
unit be checked weekly, bearings greased when unit desludged (every 4 months), and 
gearbox oil be changed yearly. The weekly check is usually done by a  
Town employee. This would be an unskilled employee trained to observe any problems. 
There would also be an alarm system and/or a flashing light to activate when pre-set 
levels are exceeded or units be off for any reason. The cost of bearing grease and oil 
change would be approximately $200.00 per year.   

 
Sludge Removal 
 
The get a design PE we divide the Average flow 2,200,000m3/day by 340litres/day      
(NL Gov. flow per person) we get a PE of 6530. 
Sludge is accumulated at a rate of 0.07m3 (70 litres) per person per year.  Therefore, the 
total amount of sludge to be removed and treated is calculated as follows:  
6530 persons x 0.07m3/ person/year = 457.1m3/year. 
At a cost to remove and treat of $55.00/m3 ($0.25/imp. gallon), this equates to an annual 
cost of $25,140.50 plus HST. 
 
Cost of electricity 
 
Each BL4000 unit has 1.1 kw(1.475 hp) electric motor and 0.43 kw(0.75 hp) sludge 
pump. With the motor running continuously and the sludge activated for one minute every 
4 hours, we calculate that the unit will consume approximately 1000 Kw hours/month. At 
a rate of $0.11/Kw hour, this equates to $110.00 per unit per month. This proposal is for 
45 units based on flow parameters, which would consume $59,400 of electricity per year.  
 
 
Estimated cost(supply only) for this system would be as follows: 
 
- Forty Five (45) BL4000 units @ $140,000.00 each                $  6,300,000.00 
 
This is a supply only price, as the installation will include multiple units in different 
scenarios that can only be priced after design, and may include extra equipment for flow 
splitting and control etc.  
 
 
Note: The noted cost of the BL4000 at $140,000 is a 15% discount from the BMSna list                 
price of $165,000.  



















 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX ‘E’ 
 

BUDGETARY ESTIMATES 
 



Company Technology Capital Cost HST Engineering Total Project Cost O&M Costs

Fluidyne Corporation Sequential Batch Reactor (SBR) $8,240,085.00 $1,071,211.05 $1,396,694.41 $10,707,990.46 $386,273.60

ECOfluid Systems Inc Upflow Sludge Blanket Filter (USBF) $8,475,367.94 $1,101,797.83 $1,436,574.87 $11,013,740.63 $432,989.40

Hannah Environmental Equipment Inc Rotating Biological Contactor (RBC) $9,693,918.00 $1,260,209.34 $1,533,577.83 $12,487,705.17 $404,182.40

BioMaxx Wastewater Solutions Moving Bed Biofilm Reactor (MBBR-DAF) $11,601,889.44 $1,508,245.63 $1,835,418.91 $14,945,553.97 $499,403.38

BMS North America Blivet $12,691,644.00 $1,649,913.72 $2,007,818.08 $16,349,375.80 $487,300.00

Table 2:  Summary of Costs for the 5 Short Listed Technologies

Town of Torbay - Assessment of Wastewater Treatment Technologies
Cost Summary for 5 Short Listed Technologies



Process: SBR
Manufacturer: Fluidyne/ENG 

Process Methodology / Key Points General Notes:
High sludge reduction efficiency FOB Torbay
Aerobic Sludge Digestor Included Operator training included
Expandable design Blowers Included
No chemical consumption Aerobic sludge digester included
Small footprint
Modular
Very high level of treatment  
Many similar installations throughout NL and Canada
Local representation in St. John's, NL
Resistent to high flows and ocean exposure
Can be fully enclosed
Low Odour
Conducive to aesthetic design
Fully automated with controlled biology
Nitrification and denitrification and phosphorous removal

Mechanical Equipment Capital Costs
Purchase Price

$780,000.00 $1,950,000.00

Pre and Post Treatment Requirements Capital 
Yes $650,000
No $0
Yes $400,000
Yes $250,000
Yes $250,000
No $0

Capital Costs (Additional Equipment)
Capital Cost (see table above)

$1,550,000.00 Screening, Grit, EQ and UV

Concrete Tank Costs Footprint is 28m x 27m x 6.7m deep (6.1m water level)(assume 350mm walls)
Concrete Volume 735.896 @$1500/m3  = $1,103,844.00

Fiberglass Grating 729.6 @$95/m2  = $69,312.00
UV and Blower Room 66.206 @$1500/m3  = $99,309.00

$1,272,465.00

Building Requirements Length (m) Width (m) Height (m) Floor Area (m2) $/m2 Height Factor Estimated Building Cost
Over Reactor Basins 38 19.2 3.6 729.6 3250 1.1 $2,608,320.00
Office over UV and Blower Room 8 8 3 64 3000 1 $192,000.00
Screening and Grit Removal 9 9 3.6 81 3000 1.1 $267,300.00

$3,067,620.00

Site Works
Allowance Site Works Cost

$400,000.00 $400,000.00

TOTAL CAPITAL COST: $8,240,085.00

Annual Operation and Maintenance Costs

$130,000.00 (Assumes 100% equipment replacement every 15 years)
$126,273.60 (120 kW/hr for 8760 hrs.  Incl SBR, screening, Grit, UV and building house loads)
$100,000.00 (Assumes 1.5 staff/yr)

Sludge hauling: $30,000.00 (Allowance - reduced for aerobic sludge digestor)

TOTAL O&M COST: $386,273.60

Operator Labor:

Grit Classifier

UV Disinfection
EQ Tank

Sludge Digestor

2.5

Equipment Maintenance & Consumables:
Electrical (kWh/yr x $0.12/kWhr):

Town of Torbay - Assessment of Wastewater Treatment Technologies
Cost Calculator and General Notes

Supply & Install Factor Total Equip Cost

Footprint Factor
1

Fine Screening
Coarse Screening



Process: USBF
Manufacturer: ECOfluid

Process Methodology / Key Points General Notes:
High sludge reduction efficiency FOB Torbay
Expandable design Operator training not included
No chemical consumption Blowers Included
Small footprint Aerobic sludge digester not included
Modular
Very high level of treatment  
Many similar installations throughout NL and Canada
Local representation in St. John's, NL
Resistent to high flows and ocean exposure
Can be fully enclosed
Low Odour
Conducive to aesthetic design
Fully automated with controlled biology
Nitrification and denitrification and phosphorous removal

Mechanical Equipment Capital Costs
Purchase Price

$975,000.00 $2,437,500.00

Pre and Post Treatment Requirements Capital 
Yes $650,000
No $0
Yes $400,000
Yes $250,000
Yes $250,000
Yes $250,000

Capital Costs (Additional Equipment)
Capital Cost (see table above)

$1,800,000.00 Screening, Grit, EQ, Digestor and UV

Concrete Tank Costs Footprint is 28m x 27m x 6.7m deep (6.1m water level)(assume 350mm walls)
Concrete Volume 649.5186 @$1500/m3  = $974,277.94

Fiberglass Grating 815 @$95/m2  = $52,425.00
UV and Blower Room 66.206 @$1500/m3  = $99,309.00

$1,126,011.94

Building Requirements Length (m) Width (m) Height (m) Floor Area (m2) $/m2 Height Factor Estimated Building Cost
Over Reactor Basins 46.4 13.7 3.6 635.68 3250 1.1 $2,272,556.00
Office over UV and Blower Room 8 8 3 64 3000 1 $192,000.00
Screening and Grit Removal 9 9 3.6 81 3000 1.1 $267,300.00

$2,731,856.00

Site Works
Allowance Site Works Cost

$400,000.00 $380,000.00

TOTAL CAPITAL COST: $8,475,367.94

Annual Operation and Maintenance Costs

$162,500.00 (Assumes 100% equipment replacement every 15 years)
$110,489.40 (105 kW/hr for 8760 hrs.  Incl USBF, screening, Grit, UV and building house loads)
$100,000.00 (Assumes 1.5 staff/yr)

Sludge hauling: $60,000.00 (Allowance)

TOTAL O&M COST: $432,989.40

Coarse Screening
Fine Screening
Grit Classifier

EQ Tank

Town of Torbay - Assessment of Wastewater Treatment Technologies
Cost Calculator and General Notes

Supply & Install Factor Total Equip Cost
2.5

Electrical (kWh/yr x $0.12/kWhr):
Operator Labor:

UV Disinfection
Sludge Digestor

Equipment Maintenance & Consumables:

0.95
Footprint Factor



Process: RBC
Manufacturer: Hannah Environmental Equipment

Process Methodology / Key Points General Notes:
Medium sludge reduction efficiency FOB Torbay
Expandable design Operator training not included
No chemical consumption (required for Phosphorus removal) Aerobic sludge digester not included
Large footprint
Modular
Medium to high level of treatment  
Several smaller installations throughout NL and several similar installations in Canada
Local representation in St. John's, NL
High flows can cause washout 
Rotors are fully enclosed and can be insulated
Low Odour
Footprint and total number of units not conducive to aesthetic design
Not an automated process with controlled biology
Nitrification but no denitrification or phosphorous removal without another tank after secondary clarifier
Secondary Clarifier required

Mechanical Equipment Capital Costs
Purchase Price
$2,000,000.00 $4,800,000.00 includes markup for insulated covers

Pre and Post Treatment Requirements Capital 
Yes $650,000
No $0
Yes $400,000
Yes $250,000
Yes $250,000
Yes $950,000
Yes $250,000

Capital Costs (Additional Equipment)
Capital Cost (see table above)

$2,750,000.00 Screening, Grit, EQ, Digestor, Clarifier and UV

Concrete Tank Costs Footprint for 8 RBC units is 40m x 12m x 3.0m deep plus a clarifier (assume 450mm ballast slabs)
Concrete Volume 405 @$1200/m3  = $486,000.00

EQ Tank 66.206 @$1500/m3  = $99,309.00
UV and Blower Room 66.206 @$1500/m3  = $99,309.00

$684,618.00

Building Requirements Length (m) Width (m) Height (m) Floor Area (m2) $/m2 Height Factor Estimated Building Cost
Office over UV Room 8 8 3 64 3000 1 $192,000.00

Screening and Grit Removal 9 9 3.6 81 3000 1.1 $267,300.00
$459,300.00

Site Works
Allowance Site Works Cost

$400,000.00 $1,000,000.00

TOTAL CAPITAL COST: $9,693,918.00

Annual Operation and Maintenance Costs

$160,000.00 (Assumes 100% rotor replacement every 15 years, rotors assumed to be 50% of capital cost)
$84,182.40 (80 kW/hr for 8760 hrs.  Incl RBC, screening, Grit, UV, clarifier and building house loads)

$100,000.00 (Assumes 1.5 staff/yr)
Sludge hauling: $60,000.00 (Allowance)

TOTAL O&M COST: $404,182.40

Coarse Screening

Town of Torbay - Assessment of Wastewater Treatment Technologies
Cost Calculator and General Notes

Supply & Install Factor Total Equip Cost
2.4

Fine Screening
Grit Classifier

EQ Tank
UV Disinfection

Sludge Digestor

2.5

Equipment Maintenance & Consumables:
Electrical (kWh/yr x $0.12/kWhr):

Operator Labor:

Secondary clarifier

Footprint Factor



Process: MBBR DAF
Manufacturer: World Water Works - BioMaxx

Process Methodology / Key Points General Notes:
Medium sludge reduction efficiency FOB Torbay
Expandable design Operator training not included
Chemicals required in DAF and for Phosphorus removal Minimum start up of 10 days included.
Medium size footprint Aerobic sludge digester not included
Modular
Medium to high level of treatment  
No installations NL and some installations in Canada
No local representation listed in St. John's, NL
Can accommodate high flows in the design. 
Media are submerged/suspended discs.  Tanks will be fully enclosed in this application.
Low Odour
Footprint and total number of units conducive to aesthetic design except for secondary clarifier
Not an automated process with controlled biology
Nitrification but no denitrification or phosphorous removal without another tank after secondary clarifier
Secondary Clarifier required

Mechanical Equipment Capital Costs
Purchase Price
$2,683,831.00 $6,709,577.50

Pre and Post Treatment Requirements Capital 
Yes $650,000
No $0
Yes $400,000
Yes $250,000
Yes $250,000
Yes $950,000
Yes $250,000

Capital Costs (Additional Equipment)
Capital Cost (see table above)

$2,750,000.00 Screening, Grit, EQ, Digestor, Clarifier and UV

Concrete Tank Costs Footprint is 26m x 31.5m x 7.3m deep plus 9m x 9m x 3m DAF and Clarifier (6.4m water level)(assume 350mm walls)
Concrete Volume 649.5186 @$1500/m3  = $974,277.94

Fiberglass Grating 815 @$95/m2  = $77,425.00
UV and Blower Room 66.206 @$1500/m3  = $99,309.00

$1,151,011.94

Building Requirements Length (m) Width (m) Height (m) Floor Area (m2) $/m2 Height Factor Estimated Building Cost
Office over UV Room 8 8 3 64 3000 1 $192,000.00

Screening and Grit Removal 9 9 3.6 81 3000 1.1 $267,300.00
$459,300.00

Site Works
Allowance Site Works Cost

$400,000.00 $532,000.00

TOTAL CAPITAL COST: $11,601,889.44

Annual Operation and Maintenance Costs

$223,652.58 (Assumes 100% rotor replacement every 15 years, rotors assumed to be 50% of capital cost)
$115,750.80 (110 kW/hr for 8760 hrs.  Incl SBR, screening, Grit, UV and building house loads)
$100,000.00 (Assumes 1.5 staff/yr)

Sludge hauling: $60,000.00 (Allowance)

TOTAL O&M COST: $499,403.38

Sludge Digestor

Town of Torbay - Assessment of Wastewater Treatment Technologies
Cost Calculator and General Notes

Supply & Install Factor Total Equip Cost
2.5

Coarse Screening
Fine Screening
Grit Classifier

EQ Tank
UV Disinfection

Secondary clarifier

Footprint Factor
1.33

Equipment Maintenance & Consumables:
Electrical (kWh/yr x $0.12/kWhr):

Operator Labor:



Process: Blivet
Manufacturer: BMSna

Process Methodology / Key Points General Notes:
Medium sludge reduction efficiency FOB Torbay
Expandable design Operator training not included
No chemical consumption Aerobic sludge digester not included
Large footprint
Modular
Medium to high level of treatment  
Several smaller installations throughout NL.
Manufactured in NL and Local representation in St. John's, NL
High flows can cause washout 
Media are fully enclosed and can be insulated
Low Odour
Footprint and total number of units not conducive to aesthetic design
Not an automated process with controlled biology
Nitrification but no denitrification or phosphorous removal without another tank after secondary clarifier
Secondary Clarifier required

Mechanical Equipment Capital Costs
Purchase Price
$6,300,000.00 $7,875,000.00 small units are easy to install

Pre and Post Treatment Requirements Capital 
Yes $650,000
No $0
Yes $400,000
Yes $250,000
Yes $250,000
Yes $950,000
Yes $250,000

Capital Costs (Additional Equipment)
Capital Cost (see table above)

$2,750,000.00 Screening, Grit, EQ, Digestor, Clarifier and UV

Concrete Tank Costs Footprint is for 45/2 units 2.3m x 11m x 3.3m deep plus a clarifier (assume 350mm ballast slabs)
Concrete Pad Volume 340.605 @$1200/m3  = $408,726.00

EQ Tank 66.206 @$1500/m3  = $99,309.00
UV and Blower Room 66.206 @$1500/m3  = $99,309.00

$607,344.00

Building Requirements Length (m) Width (m) Height (m) Floor Area (m2) $/m2 Height Factor Estimated Building Cost
Office over UV room 8 8 3 64 3000 1 $192,000.00

Screening and Grit Removal 9 9 3.6 81 3000 1.1 $267,300.00
$459,300.00

Site Works
Allowance Site Works Cost

$400,000.00 $1,000,000.00

TOTAL CAPITAL COST: $12,691,644.00

Annual Operation and Maintenance Costs

$262,500.00 (Assumes 100% rotor replacement every 15 years, rotors assumed to be 50% of capital cost)
$64,800.00 (1000 kWhr/mth each.  Incl Blivet, screening, Grit, UV and building house loads)

$100,000.00 (Assumes 1.5 staff/yr)
Sludge hauling: $60,000.00 (Allowance)

TOTAL O&M COST: $487,300.00

Sludge Digestor

Town of Torbay - Assessment of Wastewater Treatment Technologies
Cost Calculator and General Notes

Supply & Install Factor Total Equip Cost
1.25

Coarse Screening
Fine Screening
Grit Classifier

EQ Tank
UV Disinfection

Secondary clarifier

Footprint Factor
2.5

Equipment Maintenance & Consumables:
Electrical (kWh/yr x $0.12/kWhr):

Operator Labor:



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX ‘F’ 
 

FUTURE SANITARY SEWER SERVICING ESTIMATES 
 



CLIENT:  TOWN OF TORBAY
PROJECT: Future Sanitary Sewer Servicing Estimate
JOB #: 2014-020
BUDGET ESTIMATE: $16,345,178.19

SECTION DESCRIPTION UNITS QUANTITY UNIT PRICE TOTAL
REV: 1 ISSUED FOR BAT STUDY DATE: 15-Nov-14 APPROVED BY: D.Mills

CONSTRUCTION COST: $14,213,198.43

ENGINEERING: $2,131,979.76

LAND ACQUISITION:

ADDTL REIMBURSABLE EXP.:

TOTAL: $16,345,178.19

DIVISION #1

 01010 MOBILIZATION & DEMOBILIZATION LS UNIT $250,000.00 $250,000.00
  (Not greater than 5% if on the Island. Or 10% if in
  Labrador, of Item a. "sub-total" on last page)

 01020 CASH ALLOWANCE
   Pole Relocation/shoring/bracing Allowance $50,000.00 $50,000.00
   Public Announcements Allowance $10,000.00 $10,000.00
  Survey Equipment Allowance $3,000.00 $3,000.00

 01500 TEMPORARY FACILITIES
  Engineer's Site Office LS UNIT $1,000.00 $1,000.00
  Engineer's Equipment LS UNIT $500.00 $500.00

 01580 PROJECT SIGNS
  Project Sign LS UNIT $1,200.00 $1,200.00

 01710 REINSTATEMENT AND CLEANING
  Fencing M 1500.00 $50.00 $75,000.00
  Ditching M 11500.00 $12.00 $138,000.00
  Supply & Placing Topsoil M2

5000.00 $3.00 $15,000.00
  Supply & Placement of Sods M2

5000.00 $5.00 $25,000.00

DIVISION #2

 02223 EXCAVATION, TRENCHING & BACKFILLING
  Main Trench Excavation
     Rock M3

19976.76 $50.00 $998,838.00
     Common M3

46612.44 $15.00 $699,186.60

  Imported Backfill
     Common M3

9000.00 $15.00 $135,000.00

  Granular Pipe Bedding
     Type 2 M3

6310.31 $25.00 $157,757.75

  Supply & Placement of Marking Tape
    - Metallic Tape M 12239.00 $2.00 $24,478.00

Page 1 of 2 15/11/2014



CLIENT:  TOWN OF TORBAY
PROJECT: Future Sanitary Sewer Servicing Estimate
JOB #: 2014-020
BUDGET ESTIMATE: $16,345,178.19

SECTION DESCRIPTION UNITS QUANTITY UNIT PRICE TOTAL
REV: 1 ISSUED FOR BAT STUDY DATE: 15-Nov-14 APPROVED BY: D.Mills
 02233 SELECTED GRANULAR BASE & SUB-BASE 

MATERIALS
   Class "A" Granular Base tonne 4038.87 $20.00 $80,777.40
   Class "A" Granular Base (reinstatement) tonne 2692.58 $15.00 $40,388.70
   Class "B" Granular Base tonne 6058.31 $21.00 $127,224.51

 02574 RESHAPING & PATCHING ASPHALT PAVEMENT
  Removal of Asphalt Pavement M2

18358.50 $4.00 $73,434.00
  Patching of Asphalt Pavement M2

18358.50 $40.00 $734,340.00
  Cutting of Asphalt Pavement M 12239.00 $1.50 $18,358.50

 02601 MANHOLES, CATCH BASINS, DITCH INLETS
& VALVE CHAMBERS
Supply & Placement of 1200mm Diameter Pre-cast Manholes
     3.5M to 4.0M EACH 165.00 $5,000.00 $825,000.00

 02650 SEWERAGE PUMPING STATION

New Sewage Pumping Station EACH 3.00 $150,000.00 $450,000.00

     Main Line PVC SDR 35 
        200 mm M 11468.00 $90.00 $1,032,120.00

     Service Line PVC SDR 28 
        100 mm (Including Trenching, Backfill and Bedding) EACH 760.00 $7,000.00 $5,320,000.00

  T.V. Camera Inspection Services M 12239.00 $3.00 $36,717.00

  Break into & Connect to Existing 
  Manhole Including Rebenching as Required EACH 7.00 $1,500.00 $10,500.00

 02724 SEWAGE FORCEMAINS
  Supply & Install Sewage Forcemain 
    150 mm DI. CL. 350 M 771.00 $130.00 $100,230.00

  Swabbing of Forcemain 
       150 mm M 771.00 $2.00 $1,542.00

a) SUB TOTAL $11,434,592.46

b) CONTINGENCY (10%) $1,143,459.25

c) H.S.T. 13% of a & b. $1,635,146.72

d) GRAND TOTAL $14,213,198.43
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APPENDIX ‘G’ 
 

FLOW DATA AND LAB TEST RESULTS 
 



Town of Torbay Flow Monitoring Results
PEC# 2014-020

Avg. Daily Flow (l/s) Average Peak Daily Flow (l/s) Median Peak Flow (l/s)

25.89 52.49 51.44

Date Avg. Daily Flow (l/s) Peak Daily Flow (l/s) Daily Precipitation (mm) St. 

John's Int. Airport

Daily Max Temp (⁰C)          

St. John's Int. Airport

07-May-14 32.07 54.10 0.2 3.9

08-May-14 23.90 53.27 0.2 3.7

09-May-14 26.79 56.28 0 6.8

10-May-14 26.59 53.21 3.4 9.9

11-May-14 26.73 54.34 9.8 10.9

12-May-14 28.46 56.94 0 7.6

13-May-14 27.65 51.87 0 5.6

14-May-14 25.55 54.20 0 3.7

15-May-14 24.95 49.17 0 11.5

16-May-14 25.14 54.25 0 19.7

17-May-14 24.36 51.31 0 18.8

18-May-14 22.25 51.74 2 10.8

19-May-14 23.07 52.48 4.4 10.1

20-May-14 34.89 81.89 41.4 10.7

21-May-14 41.64 57.88 0 18.5

22-May-14 34.35 57.96 2.8 14.7

23-May-14 32.34 51.93 0 15.8

24-May-14 NO DATA NO DATA 0.4 10.5

25-May-14 NO DATA NO DATA 0 4.3

26-May-14 NO DATA NO DATA 7.8 5

27-May-14 NO DATA NO DATA 71.6 3.8

28-May-14 NO DATA NO DATA 7.4 3.5

29-May-14 NO DATA NO DATA 0 5.7

30-May-14 NO DATA NO DATA 0 5.8

31-May-14 NO DATA NO DATA 0 8.4

01-Jun-14 NO DATA NO DATA 0 10.6

02-Jun-14 NO DATA NO DATA 0 15.2

03-Jun-14 30.87 49.04 0.2 21.4

04-Jun-14 28.00 49.04 1.6 17.4

05-Jun-14 26.42 50.57 1.2 22.5

06-Jun-14 28.64 51.68 0.4 21.1

07-Jun-14 26.41 50.52 10.9 20.3

08-Jun-14 24.91 51.79 3.8 11.1

09-Jun-14 24.22 51.91 0.2 9.7

10-Jun-14 22.74 53.95 0 9.7

11-Jun-14 21.67 51.02 0.2 9.1

12-Jun-14 21.17 50.76 0 9.4

13-Jun-14 21.39 49.17 0 8.1

14-Jun-14 21.22 54.11 0 12.6

15-Jun-14 21.01 52.90 0 14.1

Date

May 7,2014 to November 9, 2014



16-Jun-14 20.54 47.35 7 8.8

17-Jun-14 20.56 53.39 0.2 9

18-Jun-14 19.09 52.30 0 13.1

19-Jun-14 22.80 51.92 14 10.6

20-Jun-14 24.18 57.02 0 12

21-Jun-14 22.83 51.39 9.2 9.9

22-Jun-14 22.52 53.09 0 9.1

23-Jun-14 25.37 50.97 0 13.5

24-Jun-14 23.17 49.01 0 17.1

25-Jun-14 23.18 60.25 4.6 15.4

26-Jun-14 22.49 66.70 2.8 10.5

27-Jun-14 25.38 55.37 21.2 7.9

28-Jun-14 25.32 54.36 0 10.3

29-Jun-14 25.85 52.83 0 10.5

30-Jun-14 24.50 52.53 0 13.3

01-Jul-14 24.46 50.28 0 18.2

02-Jul-14 23.97 50.51 0 19.6

03-Jul-14 23.76 51.66 0 20.1

04-Jul-14 23.58 52.55 0 20.6

05-Jul-14 24.23 50.80 0 19.6

06-Jul-14 23.53 54.56 1.6 15.2

07-Jul-14 NO DATA NO DATA 3 17.8

08-Jul-14 23.79 55.42 0.4 18.6

09-Jul-14 23.80 54.20 0 20.8

10-Jul-14 22.01 50.70 0 22.3

11-Jul-14 NO DATA NO DATA 9 22.3

12-Jul-14 22.34 48.96 9.4 19.3

13-Jul-14 20.69 52.43 0 19.9

14-Jul-14 20.26 45.73 0 18.4

15-Jul-14 19.57 41.94 0 20.8

16-Jul-14 19.54 49.28 0 20.6

17-Jul-14 19.92 46.83 0 23.4

18-Jul-14 19.15 43.69 0 19.6

19-Jul-14 19.64 44.89 0 13.9

20-Jul-14 19.67 49.09 0 18.2

21-Jul-14 18.84 43.95 0 21.8

22-Jul-14 NO DATA NO DATA 0 21.3

23-Jul-14 NO DATA NO DATA 0.6 20.3

24-Jul-14 NO DATA NO DATA 0 21.6

25-Jul-14 NO DATA NO DATA 37 21.3

26-Jul-14 NO DATA NO DATA 3 17.9

27-Jul-14 NO DATA NO DATA 0 20.6

28-Jul-14 NO DATA NO DATA 0 24.2

29-Jul-14 NO DATA NO DATA 0 22.9

30-Jul-14 NO DATA NO DATA 0 29.5

31-Jul-14 NO DATA NO DATA 0 29.4

01-Aug-14 NO DATA NO DATA 0 26.3

02-Aug-14 NO DATA NO DATA 0 25.8

03-Aug-14 NO DATA NO DATA 0 27.9

04-Aug-14 NO DATA NO DATA 0 25.8

05-Aug-14 NO DATA NO DATA 0 19.4

06-Aug-14 NO DATA NO DATA 2.4 19.2

07-Aug-14 NO DATA NO DATA 4.2 18.4



08-Aug-14 NO DATA NO DATA 51.8 19.8

09-Aug-14 NO DATA NO DATA 9.4 22.1

10-Aug-14 NO DATA NO DATA 0.6 19.6

11-Aug-14 NO DATA NO DATA 29 16.6

12-Aug-14 NO DATA NO DATA 8.4 17

13-Aug-14 NO DATA NO DATA 6.6 18.2

14-Aug-14 NO DATA NO DATA 1.4 18.2

15-Aug-14 NO DATA NO DATA 0 17

16-Aug-14 NO DATA NO DATA 0 17.9

17-Aug-14 NO DATA NO DATA 0 18.3

18-Aug-14 NO DATA NO DATA 8.4 16.2

19-Aug-14 NO DATA NO DATA 27.8 23.4

20-Aug-14 NO DATA NO DATA 3.2 22.6

21-Aug-14 29.53 52.99 8.4 18.9

22-Aug-14 28.93 57.08 0.4 14.8

23-Aug-14 27.05 52.26 1 14.9

24-Aug-14 26.18 50.89 0.8 14.4

25-Aug-14 25.71 51.10 0 22.2

26-Aug-14 24.35 50.33 0 15.7

27-Aug-14 24.82 45.51 1 24.1

28-Aug-14 25.16 56.08 21.4 15

29-Aug-14 28.92 55.89 6.4 11.5

30-Aug-14 27.71 51.48 0 19.5

31-Aug-14 26.10 51.97 6.2 19.8

01-Sep-14 31.27 57.62 5.2 18.1

02-Sep-14 42.65 52.57 0 16.3

03-Sep-14 27.09 52.56 1 17.4

04-Sep-14 27.69 54.26 3.6 22.3

05-Sep-14 26.22 49.43 0 23

06-Sep-14 25.79 51.40 0 24.7

07-Sep-14 27.52 55.45 8.6 20.5

08-Sep-14 26.17 54.25 0 17.4

09-Sep-14 25.19 51.70 0 18.1

10-Sep-14 24.58 52.83 0 19.3

11-Sep-14 24.14 53.23 0 19.3

12-Sep-14 23.05 49.29 2.6 21.8

13-Sep-14 23.41 49.77 0 13.9

14-Sep-14 23.57 47.94 2.4 12.1

15-Sep-14 24.78 52.21 14.8 13.4

16-Sep-14 24.28 48.24 0.6 16.3

17-Sep-14 23.59 51.21 0 18.1

18-Sep-14 23.00 48.38 0 17.3

19-Sep-14 22.02 48.13 0.2 18.4

20-Sep-14 22.28 50.38 0 14.3

21-Sep-14 22.35 49.26 0 20.8

22-Sep-14 21.77 48.77 2.8 20.3

23-Sep-14 21.52 48.39 0.8 19.6

24-Sep-14 20.93 47.88 0 12.9

25-Sep-14 20.77 45.92 0 17.4

26-Sep-14 19.72 42.55 0 13.6

27-Sep-14 21.15 47.60 8.4 14.6

28-Sep-14 21.89 47.78 0 14.7

29-Sep-14 20.48 46.42 2 13.5



30-Sep-14 20.43 47.22 0.2 12.1

01-Oct-14 20.67 53.71 0.2 12.8

02-Oct-14 20.42 50.89 0 9.3

03-Oct-14 20.17 45.36 0 11.6

04-Oct-14 20.38 43.97 0 13.3

05-Oct-14 20.93 46.54 4 15.7

06-Oct-14 20.23 41.78 1 22.1

07-Oct-14 20.18 43.04 0 15.4

08-Oct-14 19.94 41.01 0.4 13.7

09-Oct-14 20.17 44.39 6.4 15.3

10-Oct-14 19.95 48.14 0 16.6

11-Oct-14 19.97 43.77 0 16

12-Oct-14 23.83 50.51 28 8.5

13-Oct-14 24.29 53.53 0 9.5

14-Oct-14 21.72 42.15 0 14.5

15-Oct-14 21.41 44.18 0 16

16-Oct-14 20.95 45.09 0 8.9

17-Oct-14 20.28 45.65 0 10.6

18-Oct-14 21.29 45.79 3.4 18.3

19-Oct-14 40.30 99.40 51 21.3

20-Oct-14 35.88 52.98 4.6 17.3

21-Oct-14 31.81 51.04 0 11.8

22-Oct-14 29.28 51.16 0 9.7

23-Oct-14 27.72 49.43 2 9.3

24-Oct-14 33.55 67.42 26.4 11.1

25-Oct-14 46.90 66.03 18.8 10.2

26-Oct-14 49.73 66.62 5.4 8.2

27-Oct-14 48.48 69.21 23.4 11.9

28-Oct-14 49.31 69.64 5.6 9.7

29-Oct-14 45.06 59.53 1.4 6.2

30-Oct-14 45.20 64.21 16.8 16

31-Oct-14 44.76 61.20 0 9.1

01-Nov-14 42.25 65.38 15 7.9

02-Nov-14 41.41 87.53 43.2 17.9

03-Nov-14 NO DATA NO DATA 2 18.5

04-Nov-14 NO DATA NO DATA 22 9.7

05-Nov-14 NO DATA NO DATA 0.6 8

06-Nov-14 NO DATA NO DATA 0 13.1

07-Nov-14 NO DATA NO DATA 11.6 14

08-Nov-14 NO DATA NO DATA 2.6 15.5

09-Nov-14 NO DATA NO DATA 0 7.6



Sampling Date: July 17, 2014

Parameter Level Frequency Method
Flow N/A Continuous Data Logged & Trended
Carbonaceous BOD 130mg/L Quarterly Composite
Total Suspended Solids 160mg/L Quarterly Composite
Total Phosphorus 4.2mg/L Quarterly Composite
Total Coliform >25,000/100mL Quarterly Composite
Fecal Coliform >250/mL Quarterly Composite
pH 6.73 Quarterly Composite
Ammonia Nitrogen 22mg/L Quarterly Composite
TRC N/A Quarterly Composite
Temp 12.4ᵒC Quarterly Composite
Rcap MS See Maxxam Analysis Quarterly Composite

Sampling Date: November 4, 2014

Parameter Level Frequency Method
Flow N/A Continuous Data Logged & Trended
Carbonaceous BOD 16mg/L Quarterly Composite
Total Suspended Solids 25mg/L Quarterly Composite
Total Phosphorus 0.81mg/L Quarterly Composite
Total Coliform N/A Quarterly Composite
Fecal Coliform N/A Quarterly Composite
pH 7.02 Quarterly Composite
Ammonia Nitrogen 1.2mg/L Quarterly Composite
TRC N/A Quarterly Composite
Temp 10.9ᵒC Quarterly Composite
Rcap MS See Maxxam Analysis Quarterly Composite

Torbay Wastewater Study 
PEC# 2014-020

Composite Sample Analysis Summary



MAXXAM JOB #: B4C6383
Received: 2014/07/18, 10:22

CERTIFICATE OF ANALYSIS

Your Project #: CSO#1

Report Date: 2014/07/29
Report #:   R3104853

Version: 1

Attention:Steven Wheller

E N G Environmental Technologies Inc
38 Pearson Street
Suite 367
St. John's, NL
A1A 3R1

Your C.O.C. #: B 157741

TOWN OF TORBAYSite Location:

Sample Matrix: SEWAGE
# Samples Received: 1

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SM 22 4500-CO2 DCAM SOP-001022014/07/29N/A1Carbonate, Bicarbonate and Hydroxide (1)

EPA 310.2 R1974 mATL SOP 000132014/07/22N/A1Alkalinity (1)

SM 22 5210B mATL SOP 000412014/07/23N/A1Carbonaceous BOD (1)

SM 22 4500-Cl- E mATL SOP 000142014/07/22N/A1Chloride (1)

MOEE 3371/APHA 9222BATL SOP 000972014/07/18N/A1Total Coliform - sewage/biowater samples (1)

Based on SM2120CATL SOP 000202014/07/22N/A1Colour (1)

SM 22 2510B mATL SOP 000042014/07/28N/A1Conductance - water (1)

Based SM9222DATL SOP-000712014/07/18N/A1Fecal coliform in water (CFU/100 mL) (1)

SM 22 2340 BATL SOP 000482014/07/28N/A1Hardness (calculated as CaCO3) (1)

EPA 6020A R1 mATL SOP 000582014/07/252014/07/241Metals Water Total MS (1, 2)

Auto Calc.2014/07/29N/A1Ion Balance (% Difference) (1)

Auto Calc.2014/07/29N/A1Anion and Cation Sum (1)

EPA 350.1 R2 mATL SOP 000152014/07/23N/A1Nitrogen Ammonia  - water (1)

USGS SOPINCF0452.2 mATL SOP 000162014/07/23N/A1Nitrogen - Nitrate + Nitrite (1)

SM 22 4500-NO2- B mATL SOP 000172014/07/23N/A1Nitrogen - Nitrite (1)

ASTM D3867ATL SOP 000182014/07/24N/A1Nitrogen - Nitrate (as N) (1)

SM 22 4500-H+ B mATL SOP 000032014/07/28N/A1pH (1, 3)

EPA 365.2 mATL SOP 000212014/07/22N/A1Phosphorus - ortho (1)

Auto Calc.ATL SOP 000492014/07/29N/A1Sat. pH and Langelier Index (@ 20C) (1)

Auto Calc.ATL SOP 000492014/07/29N/A1Sat. pH and Langelier Index (@ 4C) (1)

EPA 366.0 mATL SOP 000222014/07/22N/A1Reactive Silica (1)

EPA 375.4 R1978 mATL SOP 000232014/07/23N/A1Sulphate (1)

Auto Calc.2014/07/28N/A1Total Dissolved Solids (TDS calc) (1)

EPA 351.2 R2 mATL SOP 000192014/07/28N/A1Nitrogen TKN - water (as N) (1)

SM 22 5310C mATL SOP 000372014/07/23N/A1Organic carbon  - Total (TOC) (1, 4)

EPA 1664 RA mATL SOP 001012014/07/222014/07/211Total Oil and Grease - Water (1)

EPA 365.1 R2 mATL SOP 000572014/07/222014/07/181Phosphorus Total Colourimetry (1)

EPA 160.2 mATL SOP 000072014/07/29N/A1Total Suspended Solids (1)

EPA 180.1 R2 mATL SOP 000112014/07/25N/A1Turbidity (1)
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MAXXAM JOB #: B4C6383
Received: 2014/07/18, 10:22

CERTIFICATE OF ANALYSIS

Your Project #: CSO#1

Report Date: 2014/07/29
Report #:   R3104853

Version: 1

Attention:Steven Wheller

E N G Environmental Technologies Inc
38 Pearson Street
Suite 367
St. John's, NL
A1A 3R1

Your C.O.C. #: B 157741

TOWN OF TORBAYSite Location:

Reporting results to two significant figures at the RDL is to permit statistical evaluation and is not intended to be an indication of analytical precision.

Remarks:

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This test was performed by Maxxam Bedford
(2) New RDLs in effect due to release of NS Contaminated Sites Regulations. Reduced RDL based on MDL study performance. Low level analytical run checks being implemented.
(3) The APHA Standard Method require pH to be analyzed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH analyses in this
report are reported past the APHA Standard Method holding time.
(4) TOC / DOC present in the sample should be considered as non-purgeable TOC / DOC.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Melissa DiPinto, Project Manager
Email: mdipinto@maxxam.ca
Phone# (709) 754 0203
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B4C6383
Report Date: 2014/07/29

E N G Environmental Technologies Inc
Client Project #: CSO#1

TOWN OF TORBAYSite Location:

ATLANTIC RCAP-MS TOTAL METALS IN WATER (SEWAGE)

(1) Elevated reporting limit due to sample matrix.

ND = Not detected

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

36869221.0NDug/LTotal Beryllium (Be)

36869221.022ug/LTotal Barium (Ba)

36869221.0NDug/LTotal Arsenic (As)

36869221.0NDug/LTotal Antimony (Sb)

36869225.0200ug/LTotal Aluminum (Al)

Metals

36906681.0510uS/cmConductivity

36891040.1033NTUTurbidity

36829122.014mg/LDissolved Sulphate (SO4)

36829130.504.6mg/LReactive Silica (SiO2)

3690664N/A6.73pHpH

36829150.0502.1mg/LOrthophosphate (P)

36855805.0    24 (1)mg/LTotal Organic Carbon (C)

36840661.022mg/LNitrogen (Ammonia Nitrogen)

36829230.010NDmg/LNitrite (N)

36829160.050NDmg/LNitrate + Nitrite

36829142572TCUColour

36829091.073mg/LDissolved Chloride (Cl)

368290325110mg/LTotal Alkalinity (Total as CaCO3)

Inorganics

36801538.65N/ASaturation pH (@ 4C)

36801528.40N/ASaturation pH (@ 20C)

36804440.050NDmg/LNitrate (N)

3680153-1.92N/ALangelier Index (@ 4C)

3680152-1.67N/ALangelier Index (@ 20C)

3680148N/A3.43%Ion Balance (% Difference)

36801471.034mg/LHardness (CaCO3)

3680149N/A4.36me/LCation Sum

36801451.0NDmg/LCarb. Alkalinity (calc. as CaCO3)

36801541.0250mg/LCalculated TDS

36801451.0110mg/LBicarb. Alkalinity (calc. as CaCO3)

3680149N/A4.67me/LAnion Sum

Calculated Parameters

QC BatchRDLCOMPOSITE SAMPLEUnits

B 157741COC Number

2014/07/17
 10:00

Sampling Date

WS9111Maxxam ID
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Maxxam Job #: B4C6383
Report Date: 2014/07/29

E N G Environmental Technologies Inc
Client Project #: CSO#1

TOWN OF TORBAYSite Location:

ATLANTIC RCAP-MS TOTAL METALS IN WATER (SEWAGE)

ND = Not detected

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

36869225.067ug/LTotal Zinc (Zn)

36869222.0NDug/LTotal Vanadium (V)

36869220.10NDug/LTotal Uranium (U)

36869222.041ug/LTotal Titanium (Ti)

36869222.02.0ug/LTotal Tin (Sn)

36869220.10NDug/LTotal Thallium (Tl)

36869222.028ug/LTotal Strontium (Sr)

368692210043000ug/LTotal Sodium (Na)

36869220.10NDug/LTotal Silver (Ag)

36869221.0NDug/LTotal Selenium (Se)

36869221008400ug/LTotal Potassium (K)

36869221003500ug/LTotal Phosphorus (P)

36869222.0NDug/LTotal Nickel (Ni)

36869222.0NDug/LTotal Molybdenum (Mo)

36869222.065ug/LTotal Manganese (Mn)

36869221002500ug/LTotal Magnesium (Mg)

36869220.501.5ug/LTotal Lead (Pb)

368692250320ug/LTotal Iron (Fe)

36869222.054ug/LTotal Copper (Cu)

36869220.400.45ug/LTotal Cobalt (Co)

36869221.01.2ug/LTotal Chromium (Cr)

36869221009300ug/LTotal Calcium (Ca)

36869220.0100.11ug/LTotal Cadmium (Cd)

36869225072ug/LTotal Boron (B)

36869222.02.4ug/LTotal Bismuth (Bi)

QC BatchRDLCOMPOSITE SAMPLEUnits

B 157741COC Number

2014/07/17
 10:00

Sampling Date

WS9111Maxxam ID
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Maxxam Job #: B4C6383
Report Date: 2014/07/29

E N G Environmental Technologies Inc
Client Project #: CSO#1

TOWN OF TORBAYSite Location:

RESULTS OF ANALYSES OF  SEWAGE

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

36824055.025mg/LTotal Oil & Grease

Petroleum Hydrocarbons

36884711.032mg/LTotal Kjeldahl Nitrogen

36870415.0160mg/LTotal Suspended Solids

36809190.254.2mg/LTotal Phosphorus

367936630130mg/LCarbonaceous BOD

Inorganics

QC BatchRDLCOMPOSITE SAMPLEUnits

B 157741COC Number

2014/07/17
 10:00

Sampling Date

WS9111Maxxam ID
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Maxxam Job #: B4C6383
Report Date: 2014/07/29

E N G Environmental Technologies Inc
Client Project #: CSO#1

TOWN OF TORBAYSite Location:

MICROBIOLOGY (SEWAGE)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

36810991.0>250CFU/mLTotal Coliforms

3681159100>25000CFU/100mLFecal coliform

Microbiological

QC BatchRDLCOMPOSITE SAMPLEUnits

B 157741COC Number

2014/07/17
 10:00

Sampling Date

WS9111Maxxam ID
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Maxxam Job #: B4C6383
Report Date: 2014/07/29

E N G Environmental Technologies Inc
Client Project #: CSO#1

TOWN OF TORBAYSite Location:

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

18.5°CPackage 1

Sample was received close to the 24 hour hold time and analyzed past the recommended hold time for the micro tests.

Sample  WS9111-01 : Due to a failure of the refrigeration unit used for the storage of samples, the TSS analysis was performed on a sample that was
stored above the recommended 4 Celsius storage temperature for a short period of time.

Results relate only to the items tested.
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Maxxam Job #: B4C6383
Report Date: 2014/07/29

E N G Environmental Technologies Inc
Client Project #: CSO#1

TOWN OF TORBAYSite Location:

QUALITY ASSURANCE REPORT

QC LimitsUnits RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

80 - 120%942014/07/23Carbonaceous BODQC StandardMBN3679366
80 - 120%902014/07/23Carbonaceous BODSpiked BlankMBN3679366

mg/LND ,
RDL=5.0

2014/07/23Carbonaceous BODMethod BlankMBN3679366

80 - 120%NC2014/07/22Total PhosphorusMatrix SpikeARS3680919
80 - 120%1092014/07/22Total PhosphorusSpiked BlankARS3680919

mg/LND ,
RDL=0.020

2014/07/22Total PhosphorusMethod BlankARS3680919

CFU/mLND ,
RDL=1.0

2014/07/18Total ColiformsMethod BlankJWA3681099

CFU/100
mL

ND ,
RDL=1.0

2014/07/18Fecal coliformMethod BlankJWA3681159

70 - 130%872014/07/22Total Oil & GreaseMatrix SpikeJEY3682405
70 - 130%922014/07/22Total Oil & GreaseSpiked BlankJEY3682405

mg/LND ,
RDL=5.0

2014/07/22Total Oil & GreaseMethod BlankJEY3682405

80 - 120%1052014/07/22Total Alkalinity (Total as CaCO3)Matrix SpikeARS3682903
80 - 120%1062014/07/22Total Alkalinity (Total as CaCO3)Spiked BlankARS3682903

mg/LND ,
RDL=5.0

2014/07/22Total Alkalinity (Total as CaCO3)Method BlankARS3682903

80 - 120%992014/07/22Dissolved Chloride (Cl)Matrix SpikeMCN3682909
80 - 120%1052014/07/22Dissolved Chloride (Cl)QC StandardMCN3682909
80 - 120%1032014/07/22Dissolved Chloride (Cl)Spiked BlankMCN3682909

mg/LND ,
RDL=1.0

2014/07/22Dissolved Chloride (Cl)Method BlankMCN3682909

80 - 120%1002014/07/23Dissolved Sulphate (SO4)Matrix SpikeARS3682912
80 - 120%1022014/07/23Dissolved Sulphate (SO4)Spiked BlankARS3682912

mg/LND ,
RDL=2.0

2014/07/23Dissolved Sulphate (SO4)Method BlankARS3682912

80 - 120%NC2014/07/22Reactive Silica (SiO2)Matrix SpikeARS3682913
80 - 120%1032014/07/22Reactive Silica (SiO2)Spiked BlankARS3682913

mg/LND ,
RDL=0.50

2014/07/22Reactive Silica (SiO2)Method BlankARS3682913

80 - 120%972014/07/22ColourSpiked BlankMCN3682914
TCUND ,

RDL=5.0
2014/07/22ColourMethod BlankMCN3682914

80 - 120%982014/07/22Orthophosphate (P)Matrix SpikeMCN3682915
80 - 120%1002014/07/22Orthophosphate (P)Spiked BlankMCN3682915

mg/LND ,
RDL=0.010

2014/07/22Orthophosphate (P)Method BlankMCN3682915

80 - 120%992014/07/23Nitrate + NitriteMatrix SpikeARS3682916
80 - 120%962014/07/23Nitrate + NitriteSpiked BlankARS3682916

mg/LND ,
RDL=0.050

2014/07/23Nitrate + NitriteMethod BlankARS3682916

80 - 120%962014/07/23Nitrite (N)Matrix SpikeMCN3682923
80 - 120%982014/07/23Nitrite (N)Spiked BlankMCN3682923

mg/LND ,
RDL=0.010

2014/07/23Nitrite (N)Method BlankMCN3682923

80 - 120%972014/07/24Nitrogen (Ammonia Nitrogen)Matrix SpikeARS3684066
80 - 120%1052014/07/23Nitrogen (Ammonia Nitrogen)Spiked BlankARS3684066
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Maxxam Job #: B4C6383
Report Date: 2014/07/29
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Client Project #: CSO#1

TOWN OF TORBAYSite Location:

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUnits RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

mg/LND ,
RDL=0.050

2014/07/23Nitrogen (Ammonia Nitrogen)Method BlankARS3684066

80 - 120%902014/07/23Total Organic Carbon (C)Matrix SpikeMCY3685580
80 - 120%912014/07/23Total Organic Carbon (C)Spiked BlankMCY3685580

mg/LND ,
RDL=0.50

2014/07/23Total Organic Carbon (C)Method BlankMCY3685580

80 - 120%NC2014/07/25Total Aluminum (Al)Matrix SpikeDLB3686922
80 - 120%982014/07/25Total Antimony (Sb)
80 - 120%942014/07/25Total Arsenic (As)
80 - 120%NC2014/07/25Total Barium (Ba)
80 - 120%962014/07/25Total Beryllium (Be)
80 - 120%952014/07/25Total Bismuth (Bi)
80 - 120%972014/07/25Total Boron (B)
80 - 120%972014/07/25Total Cadmium (Cd)
80 - 120%NC2014/07/25Total Calcium (Ca)
80 - 120%912014/07/25Total Chromium (Cr)
80 - 120%902014/07/25Total Cobalt (Co)
80 - 120%902014/07/25Total Copper (Cu)
80 - 120%932014/07/25Total Iron (Fe)
80 - 120%932014/07/25Total Lead (Pb)
80 - 120%942014/07/25Total Magnesium (Mg)
80 - 120%NC2014/07/25Total Manganese (Mn)
80 - 120%1002014/07/25Total Molybdenum (Mo)
80 - 120%922014/07/25Total Nickel (Ni)
80 - 120%972014/07/25Total Phosphorus (P)
80 - 120%962014/07/25Total Potassium (K)
80 - 120%942014/07/25Total Selenium (Se)
80 - 120%962014/07/25Total Silver (Ag)
80 - 120%NC2014/07/25Total Sodium (Na)
80 - 120%NC2014/07/25Total Strontium (Sr)
80 - 120%942014/07/25Total Thallium (Tl)
80 - 120%1012014/07/25Total Tin (Sn)
80 - 120%962014/07/25Total Titanium (Ti)
80 - 120%942014/07/25Total Uranium (U)
80 - 120%922014/07/25Total Vanadium (V)
80 - 120%912014/07/25Total Zinc (Zn)
80 - 120%922014/07/25Total Aluminum (Al)Spiked BlankDLB3686922
80 - 120%982014/07/25Total Antimony (Sb)
80 - 120%962014/07/25Total Arsenic (As)
80 - 120%982014/07/25Total Barium (Ba)
80 - 120%982014/07/25Total Beryllium (Be)
80 - 120%982014/07/25Total Bismuth (Bi)
80 - 120%972014/07/25Total Boron (B)
80 - 120%972014/07/25Total Cadmium (Cd)
80 - 120%902014/07/25Total Calcium (Ca)
80 - 120%932014/07/25Total Chromium (Cr)
80 - 120%932014/07/25Total Cobalt (Co)
80 - 120%932014/07/25Total Copper (Cu)
80 - 120%962014/07/25Total Iron (Fe)
80 - 120%952014/07/25Total Lead (Pb)
80 - 120%952014/07/25Total Magnesium (Mg)
80 - 120%962014/07/25Total Manganese (Mn)
80 - 120%982014/07/25Total Molybdenum (Mo)
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Maxxam Job #: B4C6383
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E N G Environmental Technologies Inc
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TOWN OF TORBAYSite Location:

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUnits RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

80 - 120%942014/07/25Total Nickel (Ni)
80 - 120%972014/07/25Total Phosphorus (P)
80 - 120%962014/07/25Total Potassium (K)
80 - 120%962014/07/25Total Selenium (Se)
80 - 120%952014/07/25Total Silver (Ag)
80 - 120%932014/07/25Total Sodium (Na)
80 - 120%972014/07/25Total Strontium (Sr)
80 - 120%962014/07/25Total Thallium (Tl)
80 - 120%992014/07/25Total Tin (Sn)
80 - 120%972014/07/25Total Titanium (Ti)
80 - 120%942014/07/25Total Uranium (U)
80 - 120%932014/07/25Total Vanadium (V)
80 - 120%962014/07/25Total Zinc (Zn)

ug/LND ,
RDL=5.0

2014/07/25Total Aluminum (Al)Method BlankDLB3686922

ug/LND ,
RDL=1.0

2014/07/25Total Antimony (Sb)

ug/LND ,
RDL=1.0

2014/07/25Total Arsenic (As)

ug/LND ,
RDL=1.0

2014/07/25Total Barium (Ba)

ug/LND ,
RDL=1.0

2014/07/25Total Beryllium (Be)

ug/LND ,
RDL=2.0

2014/07/25Total Bismuth (Bi)

ug/LND ,
RDL=50

2014/07/25Total Boron (B)

ug/LND ,
RDL=0.010

2014/07/25Total Cadmium (Cd)

ug/LND ,
RDL=100

2014/07/25Total Calcium (Ca)

ug/LND ,
RDL=1.0

2014/07/25Total Chromium (Cr)

ug/LND ,
RDL=0.40

2014/07/25Total Cobalt (Co)

ug/LND ,
RDL=2.0

2014/07/25Total Copper (Cu)

ug/LND ,
RDL=50

2014/07/25Total Iron (Fe)

ug/LND ,
RDL=0.50

2014/07/25Total Lead (Pb)

ug/LND ,
RDL=100

2014/07/25Total Magnesium (Mg)

ug/LND ,
RDL=2.0

2014/07/25Total Manganese (Mn)

ug/LND ,
RDL=2.0

2014/07/25Total Molybdenum (Mo)

ug/LND ,
RDL=2.0

2014/07/25Total Nickel (Ni)

ug/LND ,
RDL=100

2014/07/25Total Phosphorus (P)
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Maxxam Job #: B4C6383
Report Date: 2014/07/29

E N G Environmental Technologies Inc
Client Project #: CSO#1

TOWN OF TORBAYSite Location:

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUnits RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

ug/LND ,
RDL=100

2014/07/25Total Potassium (K)

ug/LND ,
RDL=1.0

2014/07/25Total Selenium (Se)

ug/LND ,
RDL=0.10

2014/07/25Total Silver (Ag)

ug/LND ,
RDL=100

2014/07/25Total Sodium (Na)

ug/LND ,
RDL=2.0

2014/07/25Total Strontium (Sr)

ug/LND ,
RDL=0.10

2014/07/25Total Thallium (Tl)

ug/LND ,
RDL=2.0

2014/07/25Total Tin (Sn)

ug/LND ,
RDL=2.0

2014/07/25Total Titanium (Ti)

ug/LND ,
RDL=0.10

2014/07/25Total Uranium (U)

ug/LND ,
RDL=2.0

2014/07/25Total Vanadium (V)

ug/LND ,
RDL=5.0

2014/07/25Total Zinc (Zn)

80 - 120%972014/07/29Total Suspended SolidsQC StandardAYN3687041
mg/LND ,

RDL=1.0
2014/07/29Total Suspended SolidsMethod BlankAYN3687041

80 - 120%NC2014/07/28Total Kjeldahl NitrogenMatrix SpikeMCN3688471
80 - 120%1042014/07/28Total Kjeldahl NitrogenSpiked BlankMCN3688471

mg/LND ,
RDL=0.10

2014/07/28Total Kjeldahl NitrogenMethod BlankMCN3688471

80 - 120%962014/07/25TurbidityQC StandardSSI3689104
NTUND ,

RDL=0.10
2014/07/25TurbidityMethod BlankSSI3689104

80 - 120%1012014/07/28pHQC StandardKSR3690664
80 - 120%1022014/07/28ConductivitySpiked BlankKSR3690668

uS/cm1.0 ,
RDL=1.0

2014/07/28ConductivityMethod BlankKSR3690668

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spiked amount was too small to permit a reliable recovery calculation (matrix spike concentration was less than 2x that of the native sample
concentration).

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
accuracy.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method
accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Colleen Acker, Supervisor, General Chemistry

Mike MacGillivray, Scientific Specialist (Inorganics)

Robyn Edwards, Bedford Micro Supervisor

Rose MacDonald, Scientific Specialist (Organics)

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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