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5.8.2 Schreiber BioReel

The other sewage treatment system that Hydro-Logic has proposed is the BioReel,
a fixed film biological reactor, that is manufactured by Schreiber. This sewage treatment
plant is able to handie flows from 2000 — 150,000 gallons/day. The BioReel operates as

follows:

The proposed treatment consists of a four stage BioReel system made up of four
7.5 ft. diameter 9 coil reels. This reel-like rotary cage, containing corrugated tubular
spirals, is rotated by air. This feature makes it unique to most fixed film treatment
methods and requires less power. However, two DR 623 7.5 Hp blowers are required for
the process which increases the power required. As the BioReel rotates, air bubbles
become trapped in the tubes and provides oxygen to the biomass as the wastewater

circulates through the tubes. As the biomass growth occurs it adheres to the tube walls

allowing BOD reduction and ammonia (NH *— N) nitrification.

To meet the TKN specifications Hydro-Logic proposes that a denite filter be used
after the BioReel. Also, to achieve the NH3 limit requires the wastewater temperature to
be above 16 deg C and Hydro-logic suggests a building be used if this temperature cannot
be reached. The BioReel itself is also unable to meet phosphorus limit. It is capable of
getting an uptake of about 40%, but the rest would have to be taken out by chemical

addition and filtration.
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The budget estimate supplied by Hydro-logic includes the cost of any
miscellaneous piping required and the cost of an electrical control panel. A UV

disenfection unit would be used to provide territory treatment.
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5.9 P. J. Hannah Equipment Sales Corp.

P. J. Hannah Equipment Sales Corp. 1s located in B.C. and has submitted proposals
on both RBC and SBR sewage treatment systems for the purpose of this study. The RBC
proposed is the Klargester Biodisc and two budget estimates for this system were
received — one is designed to be installed in a cast-in-place concrete tank and the other 1s
a complete FRP package plant and does not require any field poured concrete tankage.

The SBR system proposed is an Advanced Fluid System product.

5.9.1 Klargester Biodisc RBC

5.9.1.1 BF10BFP Model (Complete Fibergiass Package)
This fiberglass packaged plant comes complete with a primary clarifier, rotor
treatment zone, a final clarifier , and a tank cover. This BF series can be installed in a

small excavation on a base or concrete slab,

The RBC stage of the Biodisc is housed in a semi-circle trough called a biozone and
is suspended within the primary chamber of the main casing. Settled sewage in contact
with the RBC is separated from the bulk contents of the primary settlement tank by the

biozone.

The RBC rotor consists of a central shaft fabricated using a steel circular hollow

section and two machined stub ends that are welded into it. The main shaft has a media
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support frame built around it which is fabricated from galvanized mild steel. The media
is made from vacuum molded, corrugated polypropylene copoiymer or high density
polypropylene sheets. The sheets of media are mounted on the shaft within the steel
support framework and form a circular rotor once they are all in place. The total media
area is 1256 m’. Rotating baffles attached to the rotor divide this area into stages along
its length to provide more efficient treatment. For disinfection, a small tablet clonnator

would be used.

5.9.1.2 BC10BFP Model (Concrete Tank Required)
The BC10BFP Model is similar to the BFIOBFP except that it is installed in

concrete tankage.
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5.9.2 Advanced Fluid Systems SBR

The AFS system proposed is a single train SBR. A single train system simplifies

the control scheme and no automated valves are required.

The steel tank reactor has been sized at 32 m”’ and will decant each day within the

significant delivery period and one lesser decant during low flow period.

In addition to the reactor, an aerated waste sludge holding tank that is 23 m”and a
chlorine contact chamber will be included. The approximate size of the plant proposed is
3.65m wide x 3.65m high x 5.2m. Also included in the system is dual blower-motor sets
and all internals as required. A PL.C based control panel will be used for operation of the

syster.

The only pump required is a chlorine solution feed pump. Waste sludge will be
transferred via an airlift. The sludge holding tank (SHT) would be capable of

approximately a 120 day storage capacity.
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5.10 ABYDOZ Environmental Incorporated — Kickuth BioReactor

ABYDOZ, is a Newfoundland con;pa.ny that is located in Portugal Cove and has
submitted a proposal for a sewage treatment plant know as the Kickuth Bio Reactor. The
budget estimate ABYDOZ has provided does not include collection and delivery of the
effluent to the treatment system. Also, ABYDOZ will supply complete operation and
maintenance to the system for the initial two years of operation for a predetermined cost

as outlined in the budget estimate.

The method of treatment is purification of wastewater by means of a sub-surface
flow engineered wetland. The system uses specialty soils and plants capable of punifying

a wide variety of domestic, municipal and industrial waste.

The technology is based on microbial processes that simulate the natural
breakdown of contaminants in wastewater. Once the effluent leaves a primary settling
tank (ie: septic tank) it flows through the “root zone” of special reed type plants where
oxygen is transferred to the root system. Microorganisms then use the transported
oxygen to flourish in the soil while creating a treatment area containing thousands of
species of contaminant-eating “bugs”. While the organic contaminants are broken down,
other pollutants such as heavy metals and PCB’s are bound within the soil matrix.
Performance of the system improves as the system ages. A UV disinfection umt is

provided for tertiary treatment.
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The structure is built on a2 man-made impermeable layer, so that the groundwater
layer is not affected and wastewater flows -are controlled though the root-permeated soil.
The total footprint area for the proposed plant, based on the specifications given, was
450m”. The system can easily be expanded when necessary as population and flows

increase.
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5.11 BAE®NEWPLAN GROUP LIMITED

The BAE®Newplan Group Ltd. (BNG) is an engineering consulting firm located
in Mount Pearl, NF. Our firm presently employs over 100 people including over 20
professional engineers. We have extensive experience in municipal water, sewer and
roads design with over $2,500,000 in annual revenues generated from this sector alone.

In 1994 the BAE®Newplan Group Ltd. Successfully completed a $6,6000,000
sewage lagoon project in the Town of Grand Falls-Windsor. Lagoons and Oxidation
ditches are not specialized processes, and therefore will be included into this investigation
by BNG.

5.11.1 Oxidation Ditch

Oxidation ditches have been used for secondary treatment for decades across
Canada with a local installation in the Town of Holyrood. The process is generally
aerobic as the influent is circulated through a shallow, oval shaped ditch. The motion and
aeration is provided by a constantly rotating shaft which surface aerates the liquid.

Suspended solids levels are typically high from this process and settling is
required prior to disinfection. Retention times are generally in the range of 6 — 10 days
which permits some nitrification and phosphorus removal.

Construction of an oxidation ditch is relatively simple with the majority of the
effort going into the construction of the concrete liner. This system may require over 600
square metres of land and should ideally be located over 300 meters from a residential

development. The exposed sewage, the large land area required and the separation
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needed from residential development limit the applications where oxidation ditches are a

practical altemative.

5.11.2 Sewage Lagoons
An aerated lagoon is proposed for this application to increase sludge reduction
and reduce odour. In general three ponds would be constructed, each having an eight day

retention time.

At lease two of the three ponds would be aerated with the third pond providing the
necessary settling prior to decanting to disinfection. The third pond may have to be

aerated during the winter months to prevent freezing.

The three ponds are aligned in series and due to the long retention time a large
footprint of approximately 1200 square meters may be required. Lagoons are typically
one of the most economic methods of secondary treatment but this application may be
approaching the smallest practical application. The volume of earth berm required to
construct the stabilization ponds far exceeds the volume of liquid being stored i this
design. When the volume of liquid being stored approaches the volume of the berms then

sewage lagoons are very economical.

The exposed sewage, the minimum recommended distance from any residential
development and the large area of land required limit this process in its practical

applications.
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6.0 INFRASTRUCTURE DEVELOPMENT COSTS

6.1 Land Costs

For the purpose of this study land costs have not been included. It is assumed that
local residents will bargain in good faith and provide the necessary land for $1.0 in lieu of

a sanitary sewer treatment system.

6.2  Collection System

Drawing DW1-XX-CV-XX-001 in Appendix A outlines 3 main clusters of homes
namely areas 1, 2 and 3. Areas 1 and 2 are separated by approximately 400 meters of

vacant land and Areas 2 and 3 are separated by approximately 300 meters of vacant land.

The cost to service these arcas excluding the sewage treatment systems and including

HST and Engineering are indicated in Table 2.

TABLE 2 Infrastructure Development Costs

AREA LENGTH (m) COST
1 320 $ 105,600
Vacant Land 400 $110,000
2 280 $ 92,400
Vacant Land 300 $ 82,500
3 280 $ 92,400
| TOTAL 1580 m $482,900 |
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If three separate treatment systems are utilized so that the vacant land does not have be
serviced then $192,500 can be saved on the infrastructure costs reducing the collection
system cost to $290,400. This $290,400 cost is applicable to the single treatment plant
scenario as well as the three treatment plant scenario and thus is not included in the

equivalent present worth evaluation.
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7.0 ECONOMIC ANALYSIS OF EACH INDIVIDUAL PROCESS

Once the capital, operational and maintenance costs for each process were
obtained the equivalent annual cost of each system was analysed. The useful life of all
projects was assumed to be 20 years although several systems may far exceed this
expectation. The interest rate and inflation rate for the life of the project were assumed to
be 10% and 2% respectively. All capital costs were amortized over 10 years while all
operation and maintenance costs were distributed over 20 years. Some processes also
have repair and upgrading costs after 10, 15 or 20 yvears. These costs were entered during
the anticipated year for the particular repair or upgrade.

The detailed economic analysis of each system is provided on the individual
spread sheets in Appendix “B”. Table 3 summarizes the system Capital Cost, Total
Present Worth and Equivalent Annual Costs over a 20 year life.

The “Capital Costs” includes the cost of each system as quoted plus the cost of the
additional infrastructure or collection system such as the $175,000.00 required for the
servicing of vacant land between the 3 main clusters of homes. The “Total Present
Worth” is the total cost of each system including all operation, maintenance, repairs,
upgrading and capital costs over the 20 year life cycle expressed in present day dollars.
The “Annual Cost Over 20 Year Life” is the Total Present Worth expressed as an

equivalent 20 year payment plan.

BAE®NEWPLAN GROUP
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8.0  DISCUSSION

The research conducted for this study was both educational and enlightening.
Some processes were mechanical and required the addition of chemicals while others
were purely natural processes requiring minimal electricity and no chemicals.
Mechanical processes require higher operator attention, more maintenance and they cost
more to operate than natural processes. Natural processes typically require more land
and are more susceptible to climatic conditions and ground water levels than mechanical
processes. The thirteen processes addressed in this study all have mert and have proven
themselves on various installations in the past. Each process has applications for which

they are ideally suited and others for which they may not be recommended.

Several manufacturers have put a considerable effort into the preparation of their
proposals for this study which have been attached in Appendix D. The recommendations
made by this report is not meant to downplay or degrade the legitimacy or ability of any
of the processes studied but merely reflects BAE®Newplan’s recommendation of the

process interpreted to be most ideally suited for this specific application.

Some process criteria used in making the final recommendations are as follows:

Complete system “Equivalent Annual Cost”.

Operator attention.

The level of automation.

Whether or not up-front septic tank was required.

Whether or not on site cast-in-place concrete work was required.
Local representation and service.

Operation and maintenance contracts.

Footprint of system.

Existence of filters and other maintenance items.

Woe = bbb
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10.
11.
12.
13.
14.
I5.

Possibility of odour from anaerobic sludge retension chamber.
Chlorination versus U.V. disinfection.

Quality of proposal .-

Possibility of system by-pass during peak flows.

Redundancy for mechanical equipment.

Design accommodation for future expansion.

In conjunction with the above noted criteria several site specific limitations and

conditions had to be considered before making the recommendations namely:

1.

Power is available on site

Existing development is in clusters of homes that can be treated by
one treatment plant or three smaller treatment plants.

One possible location for the sewage treatment plant is only 50
metres away from North Arm River while others are as much as
200 meters away from the river.

Two of the three possible locations for the sewage treatment plant
have large flat wet lands well suited for the discharge of the treated
effluent.

The three clusters of homes are separated by two stretches of
vacant land 300 metres and 400 meters long totalling 700 meters.
High water table in the study area.

Bedrock is present at several locations along the study area.

The treatment plant(s) will be close to and visual from local
residences.

Municipal operating budgets for small municipalities cannot
accommodate extensive operator attention or operator traiming.

These criteria have been summarized and tabulated for all processes in Appendix C.
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9.0 CONCLUSIONS

ABYDOZ - Kickuth Bioreactor

This process presently has three small installations locally which are meeting the
environmental guidelines and the package proposed in this report is expected to meet the
proposed, more stringent guidelines expected to be adopted in the near future by the local
Department of Environment and as required by this study. The company has local
representation and expertise. The equivalent annual cost of their system is the lowest
process studied and one of the least complicated and least expensive to expand upon. The
process can be installed as three separate systems one for each cluster of homes for a total
capital cost of $283,159 which is $128,365 higher than the $154,793 capital cost of the
single system. The three separate system scenario eliminates $192,500 of infrastructure

costs for a net savings using the three system scenario of $192,500 - $128,365 = $64,135.

The reed beds are aesthetically pleasing and near odouriess. Although the above
ground growth lies dormant during the winter months the root system thrives and
provides the media and insulation to support the biomass. This process requires
electricity only to operate the UV system and is very environmentally pleasing and

friendly.

The greatest unknown with this technology is that local installations have not
been subject to a winter with no ground snow cover and deep frost penetration.
ABYDOZ are willing to operate and maintain the systems for the first 2 years at a cost of
$6000 per year which is included in the equivalent annual cost provided. 1f this type of
arrangement can be extended for 5, 10 or even 20 years with ABYDOZ responsible to

upgrade the system as required to ensure effluent quality under all conditions then this

. would alleviate the concerns BAE4Newplan and the Town of Holyrocod would have

regarding consistent performance.
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The Sewage Lagoon and the Oxidation Ditch processes which can be designed
and tendered by the BAE®#Newplan Group Ltd. can function efficiently but are not
appealing for a project of this nature due to their large foot print and exposed bodies of

sewage.
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10.0 RECOMMENDATIONS

The Town of Marystown and ABYDOZ entered in an agreement to construct an
ABYDOZ Kickuth BioReactor pilot plant in 2000 at a cost of $460,000. The project
was funded by the Department of Municipal and Provincial Affairs and the
BAE#Newplan Group Ltd. were engaged by the Town of Marstown to complete the
project on a project management basis. This project is the first ABYDOZ project in

Canada of this nature and magnitude.

The performance of the reed beds will be monitored for two years after
installation. The quality of effluent will be monitored over a wide range of flows to a
rate in excess of the design flow. The impacts of seasonal changes, significant rainfall
events and so on will be correlated with effluent quality to determine the validity of the

process.

The investigation type approach is both environmentally and economically
conscientious but the Marystown pilot project is over 300 km from the Department of
Municipal and Provincial Affairs, the Department of Environment and ABYDOZ
Environmental’s head offices. The BAE®Newplan Group Ltd. recommends that the

Town of Holyrood arrange a meeting with the representatives of the government
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departments and ABYDOZ and table this extensive report, which the Town of Holyrood
has taken the initiative to fund, and request that the Country Path Road study area be

used as an eastern Avalon pilot project.

This report indicates that a single ABYDOZ Kickuth BioReactor can be installed
to service the existing 20 homes on Country Path road including 1580 metres of sanitary

sewer for a total cost of $637,693 which may be broken down as follows:

- 1580 meters of convention sanitary sewer $482,900
- ABYDOZ Kickuth BioReactor $154.793
Total including HST & Engineering $637,693

This pilot project will take treatment beyond the levels proposed in the
Marystown project with the addition of UV disinfection for tertiary treatment. In
general this project can be realized for approximately $32,000 per household with
a quality of effluent intended to match proposed, more stringent environmental
guidelines in an area that has extensive bedrock and a high water table. If the
BioReactor is successful in meeting the effluent guidelines then the Town of
Holyrood will have found a cost effective, cutting edge solution to a problem that
plagues the majority of the municipalities in the province of Newfoundland and
Labrador.

BAE4®NEWPLAN GROUP
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