
From: Gary Cover
To: Merciel,  James
Cc: Brueggemann, Shelley; Busch, Jim; "Blackwell, Tim"
Subject: Hickory Hills
Date: Thursday, May 29, 2014 4:00:53 PM
Attachments: Attachments.pdf

Jim:
 
First of all, I apologize for being difficult to get a hold of.   I’ve been working on a number of other
projects.  In any event, let me tell you where I’m at with regard to Hickory Hills.
 
In order for me to operate Hickory Hills and install one of the “temporary” wastewater treatment
systems (a copy of their bid is enclosed), I would have the following monthly expenses:
 
 

Lease on Frontier’s temporary wastewater treatment facility          $1,500.00
Larry Castle – operator                                                                $   750.00         
Mark & Chris Cram – meter readers                                              $   500.00
Richard Wells – billing                                                                $   250.00
First National Bank – loan payment                                             $   500.00
Electricity                                                                                   $   100.00
PSC fees ($2,131.28 ÷ 12 = $177.61)                                            $   200.00
Breaks and other problem contingencies                                     $   500.00
Past due and ongoing Receiver fees                                           $1,000.00

                                                                                                             $5,300.00
 

 
In order for me to pay for the initial installation of the system, I would have to borrow an additional
$5,000.00 and this would obviously increase the term of the existing loan.
 
Just to give you some idea about some of the ongoing problems that I have to deal with, attached are a
couple of recent bills that I have received from A & D Construction Services.   These bills relate to
sewer back up and water main leaks at the system.  This is pretty much an ongoing problem.
 
The above does not include any past due or ongoing fees to DNR.   In order for this to work, DNR
would somehow have to agree to waive all of the past due fees and then whatever their fees would be
would be added to the above amount.
 
As you can tell from the above, at a minimum, I need at least $5,300.00 per month to operate the
system.   Based on 49 customers, their monthly water/wastewater bill would have to be $106.00+. 
Realistically it would probably have to be more than that because some of the customers don’t pay and
not all of the residences are occupied at any one given time.
 
Hopefully this will provide some information and discussion on how best to proceed.  If the Commission
is comfortable with charging the customers $106.00+ per month, then we can do that; I’ll go to the
bank, borrow the money to get the temporary wastewater facility installed and we can go forward from
there.
 
After you have had a chance to consider this, please get back in touch with me.
 
Sincerely,
 
Gary V. Cover
Cover & Weaver, LLC
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From: Archer, Aaron
To: "garycover@earthlink.net"
Cc: Busch, Jim; Merciel,  James
Subject: FW: Headworks Proposal for Hickory Hills
Date: Thursday, May 22, 2014 9:55:39 AM

Gary—Please see below email…
 

Aaron Archer
Utility Policy Analyst 1
Water & Sewer Unit
Regulatory Review Division
Missouri Public Service Commission
PO Box 360
Jefferson City, MO 65102-0360
aaron.archer@psc.mo.gov
Phone:  573-522-2412
Emergency: 870-243-2636
 
 
 
CONFIDENTIALITY NOTICE: This e-mail message including attachments, if any, is intended only for the person or entity to
which it is addressed and may contain confidential and/or privileged material. Any unauthorized review, use, disclosure or
distribution is prohibited. If you are not the intended recipient, please contact the sender by reply e-mail and destroy all copies
of the original message. If you are the intended recipient but do not wish to receive communications through this medium,
please so advise the sender immediately.
 
From: Jeff Kauffman [mailto:jkauffman@solution-technologies.com] 
Sent: Thursday, May 22, 2014 8:52 AM
To: Archer, Aaron
Cc: 'Walter Zurawick'
Subject: FW: Headworks Proposal for Hickory Hills
 
Aaron,
 
After much consideration Headworks has determined they are not in the ‘Leasing Business’ and will
not offer the packaged plant on a lease basis.
 
They are open to working with a ‘third-party’ leasing company arraigned through the receiver.  
 
Following is a couple of company that can provide that service.
 
http://www.wasteindustryleasing.com/
 
http://powerofleasing.com/
 
I will forward any other contacts for the lease if I can find.
 
Thanks for your continued interest.
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Best Regards,
 
Jeff D. Kauffman
Managing Director
Solution-Technologies, Inc.
www.solution-technologies.com
P.O. Box 377 Cambridge, WI  53523
Ph. 608.345.4477
 
 
From: Archer, Aaron [mailto:Aaron.Archer@psc.mo.gov] 
Sent: Tuesday, May 20, 2014 10:00 AM
To: 'Jeff Kauffman'
Subject: RE: Headworks Proposal for Hickory Hills
 
Jeff-- Any news on the possibility of financing through Headworks?
 
Thanks,
 

Aaron Archer
Utility Policy Analyst 1
Water & Sewer Unit
Regulatory Review Division
Missouri Public Service Commission
PO Box 360
Jefferson City, MO 65102-0360
aaron.archer@psc.mo.gov
Phone:  573-522-2412
Emergency: 870-243-2636
 
 
 
CONFIDENTIALITY NOTICE: This e-mail message including attachments, if any, is intended only for the person or entity to
which it is addressed and may contain confidential and/or privileged material. Any unauthorized review, use, disclosure or
distribution is prohibited. If you are not the intended recipient, please contact the sender by reply e-mail and destroy all copies
of the original message. If you are the intended recipient but do not wish to receive communications through this medium,
please so advise the sender immediately.
 
From: Jeff Kauffman [mailto:jkauffman@solution-technologies.com] 
Sent: Thursday, May 08, 2014 2:51 PM
To: Archer, Aaron
Subject: Headworks Proposal for Hickory Hills
 
Aaron,
 
Please review the Headworks budgetary proposal and technical specifications for the Hickory Hill
project.
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It is much higher cost than other systems proposed but that is attributed to stainless steel
construction.  Stainless will provide approx. 20 years of service
life vs. 3-5 years for painted carbon steel.
 
I have inquired there interest in a lease and initially it would need to be for many years to basically
pay off the cost of the unit.
 
Please review and forward questions comments.     
 
Best Regards,
 
Jeff D. Kauffman
Managing Director
Solution-Technologies, Inc.
www.solution-technologies.com
P.O. Box 377 Cambridge, WI  53523
Ph. 608.345.4477
 

No virus found in this message.
Checked by AVG - www.avg.com
Version: 2014.0.4592 / Virus Database: 3950/7521 - Release Date: 05/19/14
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From: Sutter, Mary Ann
To: Mefrakis, Refaat; LePage, Cindy
Cc: Archer, Aaron; Russo, Jim; Thompson, Kevin; Hummel, Martin; Gateley, Curtis; Blackwell, Tim; Merciel,  James;

"Gary Cover"; Busch, Jim
Subject: RE: Hickory Hills - sewage treatment improvements
Date: Friday, May 16, 2014 10:16:17 AM

Refaat and Cindy – Please see email below.
 
Jim Merciel and Jim Busch – Refaat Mefrakis or Cindy LePage will be the primary DNR
contacts going forward with the project.  However, please keep me copied.
 
Thank you.
 
+++++++++++++++++++++++++++++
Mary Ann Sutter
Water Protection Program
Compliance and Enforcement
(573) 522-4018
 
Celebrating 40 years of taking care of Missouri’s natural resources.  To learn more
about the Missouri Department of Natural Resources visit www.dnr.mo.gov. 
 
From: Merciel, James [mailto:james.merciel@psc.mo.gov] 
Sent: Friday, May 16, 2014 10:07 AM
To: 'Gary Cover'
Cc: Archer, Aaron; Russo, Jim; Thompson, Kevin; Hummel, Martin; Sutter, Mary Ann; Gateley, Curtis;
Blackwell, Tim
Subject: Hickory Hills - sewage treatment improvements
 
Gary, I have not been able to speak to you by telephone.   The purpose
of calling was to tell you that, based on continuing research into feasible
solutions for Hickory Hills sewage treatment, it appears there are
presently three realistic alternative products, outlined below.  One has a
lease option, one supplier is still working on formulating a financing
option, and one does not have any lease or finance arrangement
available.  Other products are being informally ruled out by us mainly
because of cost.
 
I think that you need to move ahead with something that can be
completed as soon as possible, and I think it needs to be an operable
system that is the most affordable for this company in its receivership
situation.  Although nobody has yet said definitively, I have the feeling
that rather than treating lagoon water, pumping sewage using a new lift
station ahead of a new treatment facility will be the best alternative from
a plant operations standpoint, if not cost.
 
As you are well aware, DNR will need to be on board with whatever
temporary plan is implemented.  I think you need to decide on a course
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of action, then we all need to meet with whoever from DNR will be able
to state that agency’s position on a plan, and I’m not sure who exactly
that would be, whether the permit people, enforcement people, how
involved managers would become, and what shortcuts might be able to
be taken to get this facility set up and operational in a short amount of
time.  But, your decision and this meeting need to take place within the
next few weeks. 
 
Can you please formulate a plan outline, and also provide your
scheduling availability for a meeting?  Thanks.
 
Maryann and Curtis, please forward to other interested DNR people.
 
This following information was prepared by Aaron Archer:
 
Synopsis of Feasibility for Hickory Hills Temporary Sewage Treatment
System:
 

1.  Headworks Bio

·          Cost of system: $155,000 (15% upon approval of submittal, 80% due 30 days
from equipment shipment, and 5% due within 30 days of start-up and no later
than 180 days from shipment) upon credit approval with any monies not paid
subject to interest at 3% above prime rate as published in the Wall Street
Journal.  The company is still attempting to work out a feasible lease
arrangement.

·         Timeline: 12-16 weeks after approved submittal

·         Advantages: Stainless steel construction, estimated life expectancy of 15-20
years (as per company representative)

·         Notes:  NO site visits are included in this pricing and will be subject to
pricing in section 2.16 $850-$1250 plus travel expenses. System must be
installed on a concrete pad. System requires a covering. Power 440v 3phase,
this is being re-specified by the company and will result in a small price
increase (as per company representative). See section 2.2 for consumables
summary, definitely requires proprietary polymer purchase and chlorine
purchase.

·         Warranty:  Parts covered by individual manufacturers, stainless shell covered
for 18 months from sale or 12 months from start up

 

2. Pollution Control Systems

·         Cost of system: $112,650.00 (30% due with order and balance due before
delivery and continuing credit approval) with no provision for financing.
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·         Timeline: 8-12 weeks after order

·         Advantages: cost, chlorine is required, single phase at no additional cost 
compared to the 3 phase proposed

·         Notes:  Tried and true extended aeration plant, but no provision for adding on
to the plant for UV or Filtration is included in the proposal or possibly
available if required in the future to meet ammonia limits. 3-5 year expected
life as per company representative. Site visits are $500 per day plus travel
expenses.

 

3. Frontier

·          Cost of System: $100,000 plus $5,000 delivery and set up fee or $1800 per
month with a minimal period of 18 months up to a maximum of 6 years after
which the customer would own the system. Each scenario would include
delivery, installation of the unit, initial start-up and training, technical support
through the phone and up to two site visits per year

·         Timeline- Mid-June to July 1

·         Advantages: no chlorine provision, no concrete provision, local servicing

·         Notes: Only limited units in production and/or operation, so a wide range
study on efficacy of the system under differing loads and/or wastewater
characteristics is not available. Based upon carbon steel construction, the unit
may only last 3-5 years before extensive rehabilitation is required. UV is
included on this unit as per company representative but not outlined in
proposal.

 
 
Jim Merciel
573 751-3027
 

Schedule ARA-3 Page 11 of 28



From: Merciel,  James
To: "Gary Cover"
Cc: Archer, Aaron; Russo, Jim; Thompson, Kevin; Hummel, Martin; Maryann Sutter (maryann.sutter@dnr.mo.gov);

Gateley, Curtis; "Blackwell, Tim"
Subject: Hickory Hills - sewage treatment improvements
Date: Friday, May 16, 2014 10:07:27 AM

Gary, I have not been able to speak to you by telephone.   The purpose
of calling was to tell you that, based on continuing research into feasible
solutions for Hickory Hills sewage treatment, it appears there are
presently three realistic alternative products, outlined below.  One has a
lease option, one supplier is still working on formulating a financing
option, and one does not have any lease or finance arrangement
available.  Other products are being informally ruled out by us mainly
because of cost.
 
I think that you need to move ahead with something that can be
completed as soon as possible, and I think it needs to be an operable
system that is the most affordable for this company in its receivership
situation.  Although nobody has yet said definitively, I have the feeling
that rather than treating lagoon water, pumping sewage using a new lift
station ahead of a new treatment facility will be the best alternative from
a plant operations standpoint, if not cost.
 
As you are well aware, DNR will need to be on board with whatever
temporary plan is implemented.  I think you need to decide on a course
of action, then we all need to meet with whoever from DNR will be able
to state that agency’s position on a plan, and I’m not sure who exactly
that would be, whether the permit people, enforcement people, how
involved managers would become, and what shortcuts might be able to
be taken to get this facility set up and operational in a short amount of
time.  But, your decision and this meeting need to take place within the
next few weeks. 
 
Can you please formulate a plan outline, and also provide your
scheduling availability for a meeting?  Thanks.
 
Maryann and Curtis, please forward to other interested DNR people.
 
This following information was prepared by Aaron Archer:
 
Synopsis of Feasibility for Hickory Hills Temporary Sewage Treatment
System:
 

1.  Headworks Bio

·       Cost of system: $155,000 (15% upon approval of submittal, 80% due 30 days
from equipment shipment, and 5% due within 30 days of start-up and no later
than 180 days from shipment) upon credit approval with any monies not paid
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subject to interest at 3% above prime rate as published in the Wall Street
Journal.  The company is still attempting to work out a feasible lease
arrangement.

·       Timeline: 12-16 weeks after approved submittal

·       Advantages: Stainless steel construction, estimated life expectancy of 15-20
years (as per company representative)

·       Notes:  NO site visits are included in this pricing and will be subject to pricing
in section 2.16 $850-$1250 plus travel expenses. System must be installed on
a concrete pad. System requires a covering. Power 440v 3phase, this is being
re-specified by the company and will result in a small price increase (as per
company representative). See section 2.2 for consumables summary, definitely
requires proprietary polymer purchase and chlorine purchase.

·       Warranty:  Parts covered by individual manufacturers, stainless shell covered
for 18 months from sale or 12 months from start up

 

2. Pollution Control Systems

·       Cost of system: $112,650.00 (30% due with order and balance due before
delivery and continuing credit approval) with no provision for financing.

·       Timeline: 8-12 weeks after order

·       Advantages: cost, chlorine is required, single phase at no additional cost 
compared to the 3 phase proposed

·       Notes:  Tried and true extended aeration plant, but no provision for adding on
to the plant for UV or Filtration is included in the proposal or possibly
available if required in the future to meet ammonia limits. 3-5 year expected
life as per company representative. Site visits are $500 per day plus travel
expenses.

 

3. Frontier

·        Cost of System: $100,000 plus $5,000 delivery and set up fee or $1800 per
month with a minimal period of 18 months up to a maximum of 6 years after
which the customer would own the system. Each scenario would include
delivery, installation of the unit, initial start-up and training, technical support
through the phone and up to two site visits per year

·       Timeline- Mid-June to July 1

·       Advantages: no chlorine provision, no concrete provision, local servicing

·       Notes: Only limited units in production and/or operation, so a wide range
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study on efficacy of the system under differing loads and/or wastewater
characteristics is not available. Based upon carbon steel construction, the unit
may only last 3-5 years before extensive rehabilitation is required. UV is
included on this unit as per company representative but not outlined in
proposal.

 
 
Jim Merciel
573 751-3027
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From: Archer, Aaron
To: Merciel,  James; Busch, Jim
Subject: FW: Hickory Hills Proposal
Date: Tuesday, May 13, 2014 2:48:32 PM
Attachments: Hickory Hills Proposal.pdf

This was sent to Mr. Cover last week, but not provided to us until today.
 

Aaron Archer
Utility Policy Analyst 1
Water & Sewer Unit
Regulatory Review Division
Missouri Public Service Commission
PO Box 360
Jefferson City, MO 65102-0360
aaron.archer@psc.mo.gov
Phone:  573-522-2412
Emergency: 870-243-2636
 
 
 
CONFIDENTIALITY NOTICE: This e-mail message including attachments, if any, is intended only for the person or entity to
which it is addressed and may contain confidential and/or privileged material. Any unauthorized review, use, disclosure or
distribution is prohibited. If you are not the intended recipient, please contact the sender by reply e-mail and destroy all copies
of the original message. If you are the intended recipient but do not wish to receive communications through this medium,
please so advise the sender immediately.
 
From: Chris Nally [mailto:chrisn@cloacina.com] 
Sent: Tuesday, May 13, 2014 1:26 PM
To: Archer, Aaron
Subject: Hickory Hills Proposal
 
Aaron, here is a scanned copy of the Hickory Hills Proposal, it is bookmarked as
well.
 
Thanks
 
--
Chris Nally
General Manager
Cloacina LLC
888.483.8469 Office
805.441.0212 Cell
Chrisn@cloacina.com 
www.Cloacina.com
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From: Jianmin Wang
To: Gary Cover; support@FrontierET.com
Cc: Archer, Aaron; Busch, Jim; Merciel,  James; Brueggemann, Shelley; "Blackwell, Tim"
Subject: Re: Hickory Hills Water & Sewer Company
Date: Thursday, April 24, 2014 12:54:11 PM
Attachments: BBR paper.pdf

Gary,

Attached is a research paper regarding the BBR technology. 

Delivery and installation cost will be $5000. It will take a day or two to
set up, assuming the site is in the ideal condition we need (pump tank,
power, leveled ground). The maintenance time will be ~ 2 hours per
week. 

The cost of this unit is $100,000. This price reflects significant discount
in this period. 

Leasing is optional - the cost for leasing will be $1500/month if you pay
the delivery/installation upfront, but this will be increased to
$1800/month with 18 month minimum initial leasing period if the
installation fee is not paid upfront.

Please let me know if you have any questions.

Jianmin Wang
 
_______________________
Jianmin Wang, Ph.D., P.E.
Frontier Environmental Technology
900 Innovation Drive
Suite 203
Rolla, MO 65401-1110
573-612-1188

From: Gary Cover <garycover@earthlink.net>
To: support@FrontierET.com 
Cc: aaron.archer@psc.mo.gov; "'Busch, Jim'" <jim.busch@psc.mo.gov>; "'Merciel, James'"
<james.merciel@psc.mo.gov>; "'Brueggemann, Shelley'" <shelley.brueggemann@psc.mo.gov>;
"'Blackwell, Tim'" <Tim.Blackwell@ago.mo.gov> 
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Baffled Bioreactor for Municipal Wastewater Treatment
Guoqiang Liu1; Tim Canter2; Demin Wang3; Jianmin Wang4; Mark W. Fitch5; and Joel Burken, M.ASCE6


Abstract: A novel wastewater treatment configuration—the Baffled Bioreactor (BBR)—was tested for municipal wastewater treatment at
pilot-scale. This patented BBR is characterized by a hydraulically driven sludge recycling mechanism in the aerobic zone that eliminates the
need for sludge return from a final clarifier, which significantly reduces the overall maintenance needs. Throughout 2009, a pilot-scale BBR
with a total effective volume of 8:1 m3 (2,153 gallons) was operated at the Southeast Wastewater Treatment Plant in Rolla, Missouri. An
annual average mixed-liquor suspended-solids (MLSS) concentration of 3:2 g=L was maintained in the aerobic zone without a return pump.
During the summer, the treatment capacity reached 37:9 m3=d (10,000 gpd), with average effluent concentrations of BOD5, SS, and NH


þ
4 -N


of lower than 10 mg=L, 10 mg=L, and 1 mg=L, respectively. At 37:9 m3=d (10,000 gpd), the total hydraulic retention time in the anoxic and
aerobic zones was approximately 4.5 h. However, a significant reduction of biological activity was observed in winter in the above-grade
system. At a water temperature in the range of 8–10°C, the treatment capacity decreased to 11:4–15:1 m3=d (3,000–4,000 gpd), with average
effluent concentrations of BOD5, SS, and NHþ


4 -N of 8:8 mg=L, 10:8 mg=L, and 4:2 mg=L, respectively. An anoxic selector significantly
improved the sludge settling characteristics in summer and fall, thereby increasing the total MLSS in the BBR. This research demonstrates
that this patented BBR technology can effectively remove BOD, SS, and nitrogen throughout the year with minimal maintenance require-
ments. DOI: 10.1061/(ASCE)EE.1943-7870.0000410. © 2012 American Society of Civil Engineers.


CE Database subject headings: Reactors; Maintenance; Municipal water; Wastewater management; Water treatment; Biological
processes.


Author keywords: Municipal wastewater treatment; Baffled bioreactor; BBR; Low maintenance.


Introduction


Activated-sludge (AS) processes are commonly used to treat
municipal wastewater. Compared with attached-growth processes
(such as trickling filters), activated-sludge processes have no media
to maintain or replace, and have better effluent quality (Metcalf
and Eddy 2002). Activated-sludge processes can also be easily
modified to remove wastewater nutrients, such as nitrogen and


phosphorus. Therefore, activated-sludge processes are preferable
to attached-growth processes for large-scale applications. However,
activated-sludge processes are more complex to operate than
attached-growth processes. A plant designed for BOD5, SS, and
NHþ


4 -N removal must have several pumps for sludge wasting
and sludge return from the final clarifier, as well as mixed-liquor
return from the aerobic zone to the anoxic zone. It also requires
multiple flow meters and controls, as well as trained and certified
operators to maintain optimal conditions. Therefore, conventional
activated-sludge systems are not considered cost-effective for
small-scale applications, in part because of the high maintenance
needs (Colmenarejo et al. 2006; Fahd et al. 2007; Fountoulakis et al.
2009).


In all bioreactors, maintaining an appropriate amount of bio-
mass is the key for efficient treatment. Various methods have been
used: the conventional activated-sludge process uses a sludge return
system to pump settled activated sludge from the secondary clari-
fier to the aeration tank, attached-growth processes use media to
allow microorganisms to grow densely within the bioreactor,
and membrane bioreactors (MBRs) use microfiltration to retain
microorganisms. Advancements in materials and system configu-
rations in recent years have increased the popularity of membrane
technologies for wastewater treatment. An advantage of MBRs is
the ability to maintain a high biomass concentration. The higher the
biomass concentration, the faster the pollutants in the wastewater
can be removed. However, MBRs require significant control,
pumping, and maintenance efforts, including backwash and clean-
ing of the membranes, which implies a significant increase in
capital and maintenance costs and energy consumption. For exam-
ple, energy consumption for a full-scale MBR is 0:8–2 kWh=m3


of permeate (Cornel and Krause 2004; Mulder 2009), and
1:8–6 kWh=m3 of permeate for pilot-scale MBRs (Gil et al.
2010; Gnirss et al. 2009). However, for full-scale activated-sludge
plants, the total energy needs are in the range of 0:3–1:2 kWh=m3,
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depending on the system configuration and treatment level (Pacific
Gas and Electric Company 2003).


All advanced methods to retain elevated biomass concentration
require significant materials and maintenance. Therefore, a key as-
pect to efficient, high-rate activated-sludge processes is to maintain
high levels of mixed-liquor suspended-solid (MLSS) concentration
in the bioreactor without these extra efforts, materials, or mainte-
nance. To achieve these goals, the baffled bioreactor (BBR) was
developed.


The patented BBR technology (Wang 2004) offers an innovative
approach to maintain high concentrations of microorganisms in the
reactor without using pumps, growth media, or a membrane.


Rather, it uses baffles to create an internal settler within the bio-
reactor to return microorganisms. Microorganisms are settled in
the internal settler and then returned back to the aerobic zone
by the flow current resulting from aeration. Therefore, the BBR
achieves maintenance-free sludge return. Fig. 1 shows a schematic
of the BBR, with flow patterns marked by arrows. This paper in-
troduces this innovative, low-maintenance bioreactor design, and
discusses the resulting effluent quality and reactor conditions.


Materials and Methods


Pilot BBR Design and Set-up


Construction of a pilot-scale BBR began at the headworks of the
Southeast Wastewater Treatment Plant in Rolla, Missouri in
late 2008. In this concrete reactor, the effective volume of the
anoxic zone and aerobic zone were 1:0 m3 (269 Gal.) and
6:1 m3(1,615 Gal.), respectively. The surface area of the final clari-
fier was 0:56 m2 (6 ft2). An electric valve, controlled by a timer,
was used to waste all excess sludge carried to the final clarifier on a
regular basis. Fine bubble air diffusers were used to achieve forced-
air aeration. The anoxic zone was designed to act as a sludge se-
lector and for denitrification.


Operation Conditions


The pilot-scale BBR was started in February of 2009 with seed
sludge from an oxidation ditch at the Rolla Southeast Wastewater,
Treatment Plant. Municipal wastewater after screening but before
the grit chamber, was used as the influent to the BBR. After
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Fig. 1. Schematic (section view) of pilot-scale BBR
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approximately three weeks of acclimation, performance testing be-
gan on February 23, 2009, and lasted for one year. Inflow and tem-
perature variance over the course of the year are shown in Fig. 2(a),
and the corresponding hydraulic retention time (HRT) is shown in
Fig. 2(b).


The initial flow rate was set to 15:1 m3=d (4,000 gpd). This flow
rate was maintained for three weeks before being increased to
18:9 m3=d (5,000 gpd) on March 16, and again to 22:7 m3=d
(6,000 gpd) on March 30. The anoxic chamber was modified in
May by improving internal return. On June 30, the inflow rate
was increased to 30:3 m3=d (8,000 gpd), and then to 37:9 m3=d
(10,000 gpd) on July 13. To alleviate unwanted disturbance in
the top part of the internal settler at this high hydraulic loading,
the baffle separating the internal settler and the aerobic zone
was modified to maximize sludge-return efficiency. Therefore,
the reactor was drained twice in July and August, respectively,
to adjust the baffle to reduce the turbulence within the internal set-
tler. The system was restarted on July 17 and August 12 with seed
sludge from the oxidation ditch. A stress and recovery test (S&RT)
was conducted by increasing the flow rate to 45:4 m3=d
(12,000 gpd) on September 6. Soon thereafter, the system failed,
with massive solids overflowing the internal settler. The flow rate
was then decreased to 22:7 m3=d (6,000 gpd) to allow for system
recovery. After 10 days, the reactor reached a steady state once
again, and the flow was adjusted back to 37:9 m3=d
(10,000 gpd). In November, the effluent quality decreased, appa-
rently resulting from the decrease in temperature, and the flow was
reduced accordingly to maintain effluent quality. The initial de-
crease to 30:3 m3=d (8,000 gpd) was followed by a further reduc-
tion to 18:9 m3=d (5,000 gpd), and finally to 11:4 m3=d
(3,000 gpd) in January of 2010, when the temperature in the reactor
was only 8–9°C. In February of 2010, the flow was increased to
15:1 m3=d (4,000 gpd).


During the performance test, there was no sludge age control
and no sludge return from the final clarifier. All of the sludge in
the final clarifier was wasted. The dissolved oxygen (DO) in the
aerobic zone was maintained at approximately 2 mg=L, and the in-
ternal sludge return ratio from the aerobic zone to the anoxic zone
was nearly twice the inflow rate.


Sampling and Analysis


During the performance test, MLSS, DO, temperature, and sludge
volume index (SVI) in the aerobic zone were determined daily. The
mixed-liquor volatile suspended-solid (MLVSS) concentration was
tested once per week. MLSS and MLVSS measurements followed
standard methods 2540 D and 2540 E (Clesceri et al. 1998). A 100-
mL graduated cylinder was used to measure the sludge volume ra-
tio after 30 min of settling (SV30). The SVI was calculated on the


basis of SV30 and MLSS. A microscope (Olympus CKX41) was
used to observe sludge floc and filamentous bacteria. A DO meter
(YSI Model-58) with probe (YSI 08 C) was used to measure DO
and temperature, and the DO probe was calibrated before each set
of measurement.


A composite sample comprising 96 grab samples per day, col-
lected by a GLS sampler (Teledyne ISCO, USA), was used for in-
fluent quality analysis. The influent parameters analyzed were
chemical oxygen demand (COD), 5-day biochemical oxygen de-
mand (BOD5), suspended solids (SS), pH, total nitrogen (TN),
and NHþ


4 -N. Effluent samples were grabbed from the surface of
the final clarifier, and BOD5, COD, SS, pH, TN, NHþ


4 -N,
NO�


3 -N were analyzed. Both influent and effluent COD,
NHþ


4 -N, TN, and SS were tested nearly every day. Influent and
effluent BOD5 was analyzed twice a week. Effluent NO�


3 � N
and NO�


2 � N were generally analyzed once every two days and
once per week, respectively. Effluent NO�


2 � N was tested more
frequently during system start-up or recovery. Samples were stored
in a refrigerator at 4°C if the time between collection and analysis
was greater than 2 h. HACH Chemical reagents used for COD, TN,
NHþ


4 -N, NO�
3 -N, and NO�


2 -N analysis were purchased from
HACH Company. BOD5 and SS measurements followed standard
methods 5210 B and 2540 D, respectively (Clesceri et al. 1998).
Both influent and effluent pH was checked nearly once a week us-
ing an Orion model 370 pH meter with a PerpHecT pH electrode,
and the pH electrode was calibrated before use.


Results and Discussion


Because of the change of temperature, inflow rates, and wastewater
strength over the course of the study, the BBR performance varied
through out the year. Table 1 summarizes the major operating and
performance parameters. Because the unique feature of the BBR is
the automatic retention of the biomass, the SVI is a critical param-
eter to measure the success of the system. SVI values did show
variability through the year, but indicate the potential to maintain
a high MLSS with low HRTs, thereby providing consistent treat-
ment, as described in detail below.


Sludge-Settling Characteristics


SVI valueswere not consistent during the year, as shown in Fig. 3(a).
Before May 17, the average SVI value was 138 mL=g-MLSS—
suggesting slightly bulking sludge. Microscopic observation
(data not shown) suggested that filamentous bacteria were the likely
cause of the bulking. After modification of the anoxic chamber in
May by using an air-lift pump to control the mixed-liquor return,
the SVI value gradually decreased. At the end of June, the SVI
value decreased to approximately 50 mL=g-MLSS. The significant


Table 1. Summary of BBR Performance under Different Flows and Conditions (Mean� SD)


T Flow HRT MLSS SVI Ef-COD Ef-BOD Ef-SS Ef-NHþ
4 -N


Date ˚C m3=d (gpd) hours g=L mL=g-MLSS mg=L mg=L mg=L mg=L


02.23–03.15 11:4� 1:8 15.1 (4,000) 11.3 3:53� 0:24 143� 20 17� 6 9:2� 4:9 0:8� 0:4


03.16–03.30 13:6� 1:0 18.9 (5,000) 9.0 3:17� 0:31 129� 10 19� 7 3:4� 3:9 4:8� 2:7 0:6� 0:3


03.31–06.29 18:2� 3:5 22.7 (6,000) 7.5 3:04� 1:16 103� 42 19� 9 3:7� 3:6 5:7� 3:5 0:8� 0:7


06.30–07.13 23:1� 1:6 30.3 (8,000) 5.7 6:16� 0:44 62� 4 14� 7 4:7� 2:7 7:0� 3:7 1:1� 1:2


07.14–09.06 24:2� 0:6 37.9 (10,000) 4.5 3:30� 1:34 112� 33 32� 13 8:0� 3:7 7:9� 4:0 0:9� 1:2


09.07–10.05 22:8� 1:0 45:4� 22:7 (12;000� 6;000) 3.8–7.5 Stress and recovery test


10.06–12.10 17:2� 1:8 37.9 (10,000) 4.5 3:40� 1:04 78� 13 42� 22 9:3� 3:9 10:5� 9:5 2:7� 3:7


12:11�01:08 11:6� 1:9 30:3� 18:9 (8;000� 5;000) 5.7–9.0 1:91� 0:52 146� 37 70� 22 16:6� 7:7 26:6� 15:0 7:5� 3:2


01:9�02:13 9:2� 1:9 15:1� 11:4 (4;000� 3;000) 11.3–15.1 2:04� 0:59 256� 84 43� 25 8:8� 4:5 10:8� 5:6 4:2� 4:3
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improvement in sludge-settling characteristics was probably the re-
sult of the better performance in the anoxic zone, which presumably
acted as a selector. In addition, the relatively rapid decrease in SVI
after restarting in July and August could also be the result of the
anoxic zone. From June to November, the SVI value was generally
less than 100 mL=g-MLSS, indicating normal and compactable
sludge (Rensink 1974). The internal return system of the BBR
resulted in a well-settled sludge over this period, at total HRTs
of 4.5–7.5 h. Beginning in December, sludge settling became
worse with an SVI value generally greater than 150 mL=g-MLSS.
Decreasing temperatures appeared to be linked to the decreased
sludge-settling characteristics.


Temperature plays a very important role in biological processes.
Both the sludge activity and the sludge-settling characteristics are
significantly affected by temperature changes. The relationship be-
tween SVI and temperature under steady-state conditions is shown
in Fig. 3(b). The solid line represents the trend for average SVI
values. Because the wastewater was pumped into the reactor, in-
stalled above-ground and without any insulation, ambient temper-
atures significantly impacted the reactor temperature. The highest
reactor temperature of 25°C occurred in July and August, while the
lowest temperature of 8°C occurred in January and February. As
shown in Fig. 3(b), when the temperature was below 10°C, sludge
settleability decreased, depicted by greatly variable SVIs that were
generally 200–440 mL=g-MLSS. Serious sludge-bulking problems
occurred in winter, and the filamentous bacteria were the primary
reason for sludge-bulking (Metcalf and Eddy 2002; Hossain 2004).
Microscopic observation (data not shown) suggested filamentous
bacteria were large in number during winter and spring—during
which time many conventional plants experience bulking sludge


(Xie et al. 2007; Rothman 1998; Eikelboom et al. 1998). Low
BOD loading and low temperature could be the main causes of
the massive growth of filamentous bacteria in previous studies
(Knoop and Kunst 1998; Xie et al. 2007). During this study,
the average food-to-microorganism (F/M) ratio was about
0:09 g=g-d when temperatures were below 10°C.


Internal Settler Performance


During the performance test, there was no sludge return from the
final clarifier, and any sludge that accumulated in the final clarifier
was wasted. The internal settler hydraulically returned the concen-
trated sludge to the aerobic zone automatically, as shown in Fig. 1,
without any additional mechanical operation. The MLSS and
MLVSS concentrations in the aerobic zone are shown in Fig. 4.
The MLSS concentration was in the range of 1.0–7:2 g=L. These
values were generally higher than the typical value of MLSS
concentrations (1.0–3:0 g=L) in conventional activated-sludge
processes that are recommended by 10 State standards for waste-
water facilities (Recommended standards for wastewater facilities
1997), indicating that the internal settler could retain sufficient bio-
mass for treatment. A much greater MLSS concentration, with an
average value of 3:4 g=L before December of 2009 compared with
after December (average value ¼ 2:0 g=L) (Table 1), again
showed the impact of low temperature on the above-ground unit.
The fraction of MLVSS to MLSS was in the range of 0.65–0.96,
with an average value of 0.78 during the experimental period.


The internal settler is the core element of the BBR technology. It
allows for low maintenance and high biosolids retention for the
system. Similar to a common clarifier, when upflow velocity is
equal to the sludge-settling velocity, a hydraulic equilibrium is
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achieved. When upflow velocity is less than the sludge-settling
velocity, there is no sludge blanket in the top part of the internal
settler, and no sludge will be washed out. When the upflow velocity
is greater than the sludge-settling velocity, the sludge will be
washed out to the final clarifier. The upflow velocity is determined
by the inflow rate and the surface area of the internal settler, while
the sludge-settling velocity is determined by the sludge concentra-
tion and sludge-settling characteristics determined by the physical
and biological characteristics of the sludge. In the pilot-scale BBR,
the surface area of the internal settler was fixed and, therefore, the
retained MLSS concentration was determined by the inflow rate
and sludge-settling characteristics. Comparing Figs. 3(a) and 4,
one can see an inverse relationship between the SVI and the sludge
concentration. At the 22:7�m3=d (6,000 gpd) inflow rate before
May 17, the SVI values were approximately 140 mL=g-MLSS—
indicating that sludge-settling ability was not ideal, and resulting in
an MLSS concentration of about 2 g=L. After May 17, SVI values
dropped gradually to 50 mL=g-MLSS by the end of June. This
change in SVI increased the MLSS concentration from 2 g=L to
7 g=L. Therefore, good sludge-settling characteristics were para-
mount for BBR efficacy, as increased sludge-settling ability re-
sulted in improved sludge retention in the reactor and a higher
treatment capacity.


Organic Matter Removal


Fig. 5 shows the influent and effluent COD and BOD5 data. The
influent COD ranged from 24–1537 mg=L, with an average value
of 255 mg=L. Because of significant inflow and infiltration (I/I) in
the City of Rolla’s sewer system, the influent strength was rela-
tively low—especially under wet weather conditions. From the start
of testing to mid-July, corresponding to flow rates of 15:1 m3=d
(4,000 gpd) to 30:3 m3=d (8,000 gpd), there was no significant
change in effluent COD[in the range of 5–63 mg=L, with an
average value lower than 20 mg=L (Table 1)]. At 37:9 m3=d
(10,000 gpd) before November 21, the effluent COD was generally
less than 40 mg=L. After November 21, the effluent COD began to
increase, likely resulting from the decreasing temperature and bio-
mass loss noted in Fig. 3(a). It was therefore determined that this
pilot-scale BBR could not effectively treat a flow rate of 37:9 m3=d
(10,000 gpd) during colder ambient temperatures. To provide ef-
fective treatment during cold weather, flow was decreased to
30:3� 18:9 m3=d (8;000� 5;000 gpd) gradually, but the average
effluent COD was 70 mg=L (Table 1). The inflow rate was thus
decreased to 15:1� 11:4 m3=d (4;000� 3;000 gpd), and the aver-
age effluent COD then dropped to 43 mg=L (Table 1). During the
year of testing, the effluent BOD5 followed the same trend as the


effluent COD. The average ratios of BOD5=COD for the influent
and effluent were 0.36 and 0.23, respectively. The effluent BOD5
ranged from 1 – 27 mg=L with an annual average of 6 mg=L—
much lower than the federal 30-day average secondary discharge
limit of 30 mg=L (U.S. EPA 1996) and the Rolla weekly discharge
limit of 15 mg=L in summer and 30 mg=L in winter.


Suspended Solid Removal


As shown in Fig. 6, the average influent SS was 137 mg=L whereas
the average effluent SS was only 10 mg=L. The effluent value is sig-
nificantly less than the federal 30-day average secondary discharge
limit of 30 mg=L (U.S. EPA 1996), that is the same as the Rolla Na-
tional Pollutant Discharge Elimination System (NPDES) level. At
15:1 m3=d (4,000 gpd), 22:7 m3=d (6,000 gpd), 30:3 m3=d
(8,000 gpd), and 37:9 m3=d (10,000 gpd), the overflow rate in
the final clarifier was 27.1, 40.7, 54.4, and 68:0 m3=m2, respectively.
The average effluent SS concentrations for the aforementioned flow
rates were 9.2, 5.7, 7.0, and 9:0 mg=L, except for the data obtained
after December 11 (Table 1 & Fig. 6). The surface overflow rates in
the final clarifier at 30:3 m3=d (54:4 m3=m2-d) and 37:9 m3=d
(68:0 m3=m2-d) were higher than the recommended peak hourly sur-
face overflow rate of 49:0 m3=m2-d for conventional completely
mixed activated-sludge processes by 10 States standards for
wastewater facilities (Recommended standards for wastewater
facilities 1997). However, the average effluent SS was still below
10 mg=L. The final clarifier’s ability to maintain low effluent SS con-
centrations with relatively high overflow rates was probably because
of decreased solids loading in the final clarifier. That is, since the
internal settler directed the majority of sludge back into the aerobic
zone, the surface loading of solids on the final clarifier was decreased.
After December 11, the average effluent SS concentration was
higher than 10 mg=L, but it was believed that bulking sludge was
the primary factor behind this increase in solids in the
effluent. This sludge bulking issue was successfully treated with
bleach at the recommended dosage of 1–10 mgCl2=g-MLVSS
(Richard 1993).


Nitrogen Removal


The pilot-scale BBR was designed to account for nitrification and
denitrification. The results of influent and effluent TN and effluent
NHþ


4 -N are shown in Fig. 7(a). During the performance test, the
influent TN ranged from 4–66 mg=L, with an average value of
21 mg=L. Before December 11, 2009, as the inflow rate increased
from 15:1 m3=d (4,000 gpd) to 37:9 m3=d (10,000 gpd), the efflu-
ent NHþ


4 -N concentration did not change significantly. During that
period, effluent NHþ


4 -N was typically lower than 1 mg=L, but the
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average value was 1:3 mg=L because of several spikes (Fig. 7).
The several high NHþ


4 -N values before December 11 [shown in
Fig. 7(a)] were the result of abnormally low DO in the aeration
zone, as nitrification becomes significantly inhibited when DO
is below 0:5 mg=L (Metcalf and Eddy 2002). From December
11 to January 8, the average effluent NHþ


4 -N was 7:5 mg=L, which
was attributed to low temperatures and decreased MLSS concen-
trations. The flow rate was then decreased to 15:1� 11:4 m3=d
(4;000� 3;000 gpd), and the average effluent NHþ


4 -N concentra-
tion dropped to 4:2 mg=L (Table 1). Before winter (December 11),
the average effluent TN concentration and removal efficiency were
12:9 mg=L and 37%, respectively. The average effluent TN


concentration and removal efficiency during the winter months
(after December 11) were 15:1 mg=L and 22%, respectively.


Specific nitrification rate (SNR) was determined as:


SNR ¼ QðN in × 80%� NoutÞ
VX


ð1Þ


where Nin is the influent TN concentration and Nout is the effluent
NHþ


4 -N concentration. For the purpose of this equation we assume
80% of influent TN has the potential to be nitrified (Metcalf and
Eddy 2002).
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The specific nitrification rate (SNR) can reflect the nitrification
capacity of activated sludge. A plot of the SNR as a function of tem-
perature in cases of influent TN higher than 20 mg=L and effluent
NHþ


4 -N higher than 1 mg=L, is shown in Fig. 7(b). At lower values,
the SNR could not be accurately assessed because nitrification was
inhibited by low effluent NHþ


4 -N concentration. The solid line repre-
sents the trend for average SNR values. As shown in Fig. 7(b), the
SNR increased significantly with an increase in temperature. From
8–10°C, the average SNR was approximately 13:8 mg-N=g-MLVSS
per day, while at 24–26°C, the average SNRwas about 53:2 mg-N=g-
MLVSS per day. As shown in Figs. 2(a) and 7(a), the effluent NHþ


4 -N
concentration was usually higher than 2 mg=L below 10°C, and lower
than 1 mg=L at 24–26°C. The reported typical half velocity coefficient
for nitrification was 0:74 mg=L for activated-sludge reactors at 20°C
(Metcalf and Eddy 2002; Alleman 1984). This indicates that the ni-
trification rate would be reduced when the NHþ


4 -N concentration is
1 mg=L or less. Therefore, the SNR of 13:8 mg� N=g-MLVSS
per day at 8–10°C was perhaps a more reliable value, and the
SNR at 24–26°C could be even higher than the observed value of
53:2 mg-N=g-MLVSS per day because of the low effluent NHþ


4 -N
concentration.


Stress and Recovery Test


From September 6 to October 6, an S&RT was performed. On
September 6, the inflow rate was increased to 45:4 m3=d
(12,000 gpd) [Fig. 2(a)]. The HRTs in the aerobic zone and the anoxic
zone at this flow rate were approximately 3.2 h and 0.6 h, respec-
tively. In the first four days at 45:4 m3=d (12,000 gpd), there was
no significant change in SVI value or MLSS concentration. As a re-
sult, the effluent COD andNHþ


4 -N were approximately 50 mg=L and
1 mg=L, as displayed in Figs. 5(a) and 8. The SVI value increased
significantly, starting on the fifth day, as shown in Fig. 3(a). Accord-
ingly, a significant amount of biomass was washed out, as shown by


depicted MLSS in Fig. 4. As a result of biomass loss, effluent COD
and NHþ


4 -N began increasing rapidly on the fifth day. Nine days after
the beginning of the S&RT, the effluent NHþ


4 -N had reached
17 mg=L with nominal nitrate concentrations—indicating almost
no nitrification. On September 17, the inflow rate was decreased
to 22:7 m3=d (6,000 gpd) to allow for system recovery, and the
SVI value and the effluent COD gradually declined as the expected.
After September 28, the SVI value was maintained at approximately
80 mL=g-MLSS and effluent COD was generally less than
40 mg=L. Effluent NHþ


4 -N continued to increase once the flow
was decreased to 22:7 m3=d (6,000 gpd) for another two days.
The slow recovery of nitrification level was probably the result of
relatively slow-growing nitrifying autotrophs. As displayed in Fig. 8,
the NO�


3 -N concentration began to increase on September 20, indi-
cating that the population of nitrifying bacteria was reestablished.
After September 23, the effluent NHþ


4 -N was consistently less than
1 mg=L. Effluent NO�


2 � N demonstrated a unique pattern: increase
with the initial increase of NO�


3 -N and then decrease, indicating an
initial accumulation of NO�


2 � N when nitrification starts. The efflu-
ent NO�


2 � N dropped below 1 mg=L after October 6.
The decrease of sludge settling on the fifth day was the primary


reason for the system failure at 45:4 m3=d (12,000 gpd),
which caused significant biomass wash-out. At 45:4 m3=d
(12,000 gpd), BOD loading was increased and more sludge was
produced, but no significant MLSS increase was observed, indicat-
ing the solids retention time (SRT) was reduced. The reduced SRT
may be one reason for the decreasing sludge-settling ability
(Chudoba et al. 1974; Palm et al. 1980; Xie et al. 2009), which
further results in sludge wash-out. With reduced MLSS, the sludge
age was further reduced. As SRT became low, nitrifiers were
washed-out (Metcalf and Eddy 2002), so that the effluent
NHþ


4 -N increased on the fifth day. The reduced SRT also reduced
the capacity for overall organic matter removal, resulting in an


0


20


40


60


Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb


Date


N
it


ro
g


en
 (


m
g


/L
)


TN-In


TN-Ef


NH3-N-Ef
15.1 m3/d


37.9 m3/d 11.4 - 30.3 m3/d37.9 m3/d


S&RT


18.9 m3/d
30.3 m3/d


(a)


0


20


40


60


80


100


7 9 11 13 15 17 19 21 23 25 27
Temperature (ºC)


S
N


R
 (


m
g


 N
/g


-M
L


V
S


S
 p


er
 d


ay
)


(b)


Q = 22.7 m3/d


Fig. 7. Performance testing: (a) influent and effluent total nitrogen (TN) and effluent ammonium nitrogen; (b) SNR versus temperature


JOURNAL OF ENVIRONMENTAL ENGINEERING © ASCE / MARCH 2012 / 245


J. Environ. Eng. 2012.138:239-247.


D
ow


nl
oa


de
d 


fr
om


 a
sc


el
ib


ra
ry


.o
rg


 b
y 


M
is


so
ur


i U
ni


v 
of


 S
ci


 &
 T


ec
h 


on
 0


8/
21


/1
2.


 F
or


 p
er


so
na


l u
se


 o
nl


y.
 N


o 
ot


he
r 


us
es


 w
ith


ou
t p


er
m


is
si


on
. C


op
yr


ig
ht


 (
c)


 2
01


2.
 A


m
er


ic
an


 S
oc


ie
ty


 o
f 


C
iv


il 
E


ng
in


ee
rs


. A
ll 


ri
gh


ts
 r


es
er


ve
d.







increase in effluent BOD and COD. Moreover, the loss of nitrifi-
cation capability made the anoxic zone ineffective, since there was
no nitrate to serve as the electron acceptor by denitrification micro-
organisms, and this zone was too small to serve as an anaerobic
selector. As a result, the selector function of the anoxic zone likely
ceased—another potential factor contributing to the poor settling
characteristics of the sludge.


When the inflow rate was decreased to 22:7 m3=d (6,000 gpd),
the upflow velocity in the internal settler was halved. Therefore, the
sludge was not washed-out. Because the sludge retention time be-
came longer, nitrification began to occur. The recovery of nitrifi-
cation capability resulted in the decrease of NHþ


4 -N and the
increase of NO�


3 -N produced in the nitrification process that served
as an electron accepter in the anoxic zone. Therefore, the anoxic
zone started to function properly as an anoxic selector, which pre-
sumably further improved sludge-settling characteristics. As indi-
cated in Fig. 3(a), the SVI decreased gradually after the flow rate
was decreased. Because the influent COD decreased significantly
starting on September 20, as a result of wet weather conditions,
the growth of solids was very low. During the recovery, the MLSS
concentration increased very rapidly from September 26 to
October 6.


Conclusions


The BBR design, without a sludge recycle pump, demonstrated ef-
fective treatment with low maintenance requirements when com-
pared with most activated-sludge systems. The major findings of
the study could be summarized as
1. Annually, 1:0–7:2 g=L of MLSS (with an average value of


3:2 g=L) could be retained in the aerobic zone by the internal
settler, indicating the internal settler was successful, and there-
fore a sludge return system from the final clarifier can be
eliminated.


2. The SVI value decreased significantly as temperature in-
creased. When the temperature was greater than 20°C, the
SVI value was normally less than 100 mL=g-MLSS. However,
when the temperature in the reactor fell below 10°C, the SVI
trended higher than 200 mL=g-MLSS.


3. With reactor temperatures higher than 24°C, 37:9 m3=d
(10,000 gpd) could be treated with an average effluent
BOD, SS, and NHþ


4 -N of lower than 10, 10, and 1 mg=L, re-
spectively. This corresponds to an average volumetric BOD


loading rate as high as 0:73 g-BOD5=g-MLVSS. At the lowest
reactor temperature of 8°C in winter, a flow of 11:4 m3=d
(3,000 gpd), corresponding to an average volumetric BOD
loading of 0:15 g-BOD5=g-MLVSS, could be treated to obtain
good secondary treatment and some nitrogen removal.


4. The SNR decreased significantly with decreasing temperature.
At temperatures greater than 24°C, the average SNR was
54:3 mg-N=g-MLVSS per day. However, when tempera-
tures fell below 10°C, the average SNR was only about
13:7 mg-N=g-MLVSS per day.


5. At 54:4 m3=d (12,000 gpd), with a total HRT of 3.8 h, the sys-
tem failed because of solids wash-out. However, the system
was fully recovered in 10 days by decreasing the flow rate
to 22:7 m3=d (6,000 gpd).
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Sent: Wednesday, April 23, 2014 3:19 PM
Subject: Hickory Hills Water & Sewer Company

Dear Sir or Madam:
 
I am the Court-Appointed Receiver for Hickory Hills Water & Sewer Company.  Hickory Hills is a small
water and wastewater utility system located just West of California, Missouri, on Old Highway 50. 
Hickory Hills has approximately 49 customers.  Currently, Hickory Hills is utilizing an out-of-date lagoon
system for its wastewater. 
 
I am interested in obtaining from you information regarding your wastewater treatment facility. 
Specifically, I would like the following information:
 

1. Copy of any literature that you might have;
2. Cost estimates for both installation and operation;
3. Information regarding leasing/financing options; and
4. Information regarding time table for installation of the system.

 
It is my intention to try to install a wastewater system similar to yours sometime in the next 60 days. 
Therefore, I look forward to receiving the information from you.
 
Allow me to thank you, in advance, for your courtesy and cooperation.
 
Sincerely,
 
Gary V. Cover
Cover & Weaver, LLC
137 W. Franklin
P.O. Box 506
Clinton, MO  64735
(660) 885-6914
(660) 885-6780 fax
 

Schedule ARA-3 Page 17 of 28



From: Gary Cover
To: hw@headworksintl.com
Cc: Archer, Aaron; Merciel,  James; Busch, Jim; Brueggemann, Shelley; "Blackwell, Tim"
Subject: Hickory Hills Water & Sewer Company
Date: Wednesday, April 23, 2014 3:28:12 PM

Dear Sir or Madam:
 
I am the Court-Appointed Receiver for Hickory Hills Water & Sewer.  Hickory Hills is a small water and
wastewater utility system located just West of California, Missouri, on Old Highway 50.  Hickory Hills
has approximately 49 customers.   Currently, Hickory Hills is utilizing an out-of-date lagoon system for
its wastewater. 
 
I am interested in obtaining from you information regarding your wastewater treatment facility. 
Specifically, I would like the following information:
 

1. Copy of any literature that you might have;
2. Cost estimates for both installation and operation;
3. Information regarding leasing/financing options; and
4. Information regarding time table for installation of the system.

 
It is my intention to try to install a wastewater system similar to yours sometime in the next 60 days. 
Therefore, I look forward to receiving the information from you.
 
Allow me to thank you, in advance, for your courtesy and cooperation.
 
Sincerely,
 
Gary V. Cover
Cover & Weaver, LLC
137 W. Franklin
P.O. Box 506
Clinton, MO  64735
(660) 885-6914
(660) 885-6780 fax
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From: Gary Cover
To: info@cloacina.com
Cc: Archer, Aaron; Busch, Jim; Merciel,  James; Brueggemann, Shelley; "Blackwell, Tim"
Subject: Hickory Hills Water & Sewer Company
Date: Wednesday, April 23, 2014 3:22:57 PM

Dear Sir or Madam:
 
I am the Court-Appointed Receiver for Hickory Hills Water & Sewer.  Hickory Hills is a small water and
wastewater utility system located just West of California, Missouri, on Old Highway 50.  Hickory Hills
has approximately 49 customers.   Currently, Hickory Hills is utilizing an out-of-date lagoon system for
its wastewater. 
 
I am interested in obtaining from you information regarding your wastewater treatment facility. 
Specifically, I would like the following information:
 

1. Copy of any literature that you might have;
2. Cost estimates for both installation and operation;
3. Information regarding leasing/financing options; and
4. Information regarding time table for installation of the system.

 
It is my intention to try to install a wastewater system similar to yours sometime in the next 60 days. 
Therefore, I look forward to receiving the information from you.
 
Allow me to thank you, in advance, for your courtesy and cooperation.
 
Sincerely,
 
Gary V. Cover
Cover & Weaver, LLC
137 W. Franklin
P.O. Box 506
Clinton, MO  64735
(660) 885-6914
(660) 885-6780 fax
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From: Gary Cover
To: support@FrontierET.com
Cc: Archer, Aaron; Busch, Jim; Merciel,  James; Brueggemann, Shelley; "Blackwell, Tim"
Subject: Hickory Hills Water & Sewer Company
Date: Wednesday, April 23, 2014 3:18:57 PM

Dear Sir or Madam:
 
I am the Court-Appointed Receiver for Hickory Hills Water & Sewer Company.  Hickory Hills is a small
water and wastewater utility system located just West of California, Missouri, on Old Highway 50. 
Hickory Hills has approximately 49 customers.  Currently, Hickory Hills is utilizing an out-of-date lagoon
system for its wastewater. 
 
I am interested in obtaining from you information regarding your wastewater treatment facility. 
Specifically, I would like the following information:
 

1. Copy of any literature that you might have;
2. Cost estimates for both installation and operation;
3. Information regarding leasing/financing options; and
4. Information regarding time table for installation of the system.

 
It is my intention to try to install a wastewater system similar to yours sometime in the next 60 days. 
Therefore, I look forward to receiving the information from you.
 
Allow me to thank you, in advance, for your courtesy and cooperation.
 
Sincerely,
 
Gary V. Cover
Cover & Weaver, LLC
137 W. Franklin
P.O. Box 506
Clinton, MO  64735
(660) 885-6914
(660) 885-6780 fax
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From: Merciel,  James
To: Sutter, Mary Ann (maryann.sutter@dnr.mo.gov)
Subject: FW: Follow up to our phone conversation yesterday..
Date: Monday, April 21, 2014 1:18:11 PM
Attachments: Frontier dBBR perforamnce data.pdf

Frontier dBBR technology.pdf
Alternative Company"s Literature.pdf

Email sent to Gary Cover last week.  Any comments from DNR permit people are welcome.  Thanks.
 
 
Jim Merciel
573 751-3027
 
 
 
From: Archer, Aaron 
Sent: Friday, April 18, 2014 9:55 AM
To: 'garycover@earthlink.net'
Cc: Merciel, James; Busch, Jim
Subject: Follow up to our phone conversation yesterday..
 
Mr. Cover,
 
Since the staff recommendation memorandum was issued we have received information from
Frontier that they do not expect the system to be ready until 7/1/2014 due to unforeseen delays
which puts this system in virtually the same timeline for deployment as the others listed below
(some 6-8 weeks). When we learned of this significant delay we began the process of determining
alternate sources of a systems emphasizing our investigation to those that did or could offer a
lease option. A summary of where we are at with those companies is below and literature is
attached to this email for both the Frontier system and these additional systems.
 
Frontier
Local Contact: Dr. Jianmin Wang  573-612-1188
 
Advantek by Orenco
Local Contact: Kelly Goss with Missouri Water and Wastewater Products at 573-346-9991
They are receptive to a lease arrangement and offer operation and servicing options. We are doing
a site visit to a unit in operation near Tuscumbia, MO on 4/23/2014. We do not have a formal
proposal as yet, but expect on prior to the site visit next week.
See attached literature..
 
Headworks
Contact: Jeff Kaufmann 608-345-4477
They are receptive to a lease and are working out the details and should be able to include options
in the proposal, which is expected next week as well.  We are meeting at Hickory Hills with Mr.
Kaufmann tentatively on 4/28/2014 as he will be in St. Louis working on a system re-design.
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dBBR Performance 


(tested at Rolla Southeast Wastewater Treatment plant)
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based in Rolla of Missouri, is an emerging leader 


in wastewater treatment for small communities. Our 


primary focus is to provide sustainable wastewater 


treatment options that are cost-effective, energy-


efficient and easy to operate and maintain. Our 


simplified advancements have been tailored to fit 


applications such as military bases, small communities 


and private homes. Our goal is to improve quality of 


life for many, and to realize a cleaner earth for all. 


 


In the past 5 years, Frontier received more than 


two millions of grants from Army Research Laboratory 


(ARL) through Leonard Wood Institute, Bill & Melinda 


Gates Foundation, and US Army Tank-Automotive 


Research, Development, and Engineering Center, to 


develop sustainable technologies for wastewater 


treatment and energy recovery from wastes.  


Frontier Environmental Technology 







Controller


SS 


meter


SS 


meter


SS 


meter


Sludge return


Flow 


meter


Internal return


Sludge pump


Air blower
Automatic 


valve 


Sludge 


wasting


Sludge pump


Anoxic zone Aerobic zone Final clarifier


Mixer Air diffuser


Activated sludge


Influent Effluent


Controller


SS 


meter


SS 


meter


SS 


meter


Sludge return


Flow 


meter


Internal return


Sludge pump


Air blower
Automatic 


valve 


Sludge 


wasting


Sludge pump


Anoxic zone Aerobic zone Final clarifier


Mixer Air diffuser


Activated sludge


Influent Effluent


Controller


SS 


meter


SS 


meter


SS 


meter


Sludge return


Flow 


meter


Internal return


Sludge pump


Air blower
Automatic 


valve 


Sludge 


wasting


Sludge pump


Anoxic zoneAnoxic zone Aerobic zoneAerobic zone Final clarifierFinal clarifier


Mixer Air diffuser


Activated sludge


Influent Effluent


Concept for BBR technology 


Conventional activated sludge process 


Features for BBR/dBBR: 


– No pumps and controls for sludge return 


– A higher biomass concentration 


– Smaller footprint 


– Unseeded start-up 


– Low maintenance 


– Integrates with maintenance-free and low energy 
demanding liquid mixing and transport devices 


– Low noise 


Technology I: BBR/dBBR 
A low-maintenance & energy-efficient system for advanced wastewater treatment 







Features for Air-driven Surging Mixer: 


– Can be used for anoxic/anaerobic mixing 


– Can also be used for liquid transfer 


– No moving parts – maintenance free 


– Air/gas driven – minimal energy use 


 


 


Air-driven Surging Mixer 


Better mixing, less energy use & free maintenance 


Technology I: BBR/dBBR 
A low-maintenance & energy-efficient system for advanced wastewater treatment 







Parameters MLSS BOD5 TSS TN NH3-N 


Effluent quality 
4,000  
–  


8,000 
< 10  < 10 <15 < 1  


Operation conditions:  


•Temperature: 6 – 30 ºC 


•Flow rate: 10,000 – 15, 000 gpd (40 – 60 m3/d) 


Unit: mg/L dBBR bult in a 20 ft shipping container 


Technology I: BBR/dBBR 
A low-maintenance & energy-efficient system for advanced wastewater treatment 
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Features for aBBR: 


– Integrates with BBR technology and air-driven 
surge mixer  


– No pumps and controls for sludge return 


– A higher biomass concentration (4 – 8 g/L) 


– Seedless start-up 


– Low maintenance 


– Low energy use 


– Extensive removal for NH3 and TN 


Technology II: aBBR 
One tank for extensive nitrogen removal 


aBBR – One tank for extensive nitrogen removal 


aBBR for a small community, 5,000 – 10,000 gpd (20 - 40 m3/day) 







0


10


20


30


40


10-Feb 28-Feb 18-Mar 5-Apr 23-Apr 11-May 29-May 16-Jun
Date


N
it


ro
ge


n
 (


m
g-


N
/L


)


In-TN Ef-TN


0


2


4


6


8


10-Feb 28-Feb 18-Mar 5-Apr 23-Apr 11-May 29-May 16-Jun
Date


N
it


ro
ge


n
 (


m
g-


N
/L


)


Ef-NH3 Ef-NO3


0


2


4


6


8


10


10-Feb 28-Feb 18-Mar 5-Apr 23-Apr 11-May 29-May 16-Jun
Date


M
LS


S 
(g


/L
)


MLSS


Parameters MLSS BOD5 TSS TN NH3 NO3-N TP 


Average effluent 4000 - 8000  < 10  < 10 ~ 5 < 1  < 1 ~1.0 


Removal rate 95% 95% 83% > 95% N/A > 60% 


Operational Conditions:  


•Temperature: 6 – 27 ºC 


• HRT: ~ 24 hours 


•No chemical addition 


Unit: mg/L 


Technology II: aBBR 
One tank for extensive nitrogen removal 







Reference: Comparison of Costs For Wastewater Management Systems Applicable To Cape Cod. Prepared By: Barnstable County Wastewater Cost Task Force; April 2010.  


dBBR


aBBR - Concrete


aBBR - Concrete


dBBR


Capital Cost Operation and maintenance Cost 


Frontier Technologies Cost Less 







Frontier Technologies Improving Community Life 


River Downs West Community, Missouri  







Frontier Technologies Helping US Army 


Frontier Mobile Lab  


Building Safer and Environment-friendly FOB Bases 


Frontier is building Tricon dBBR for US FOB army bases. Our technologies will treat and reuse the wastewater generated in the army bases, improving base safety and 
sustainability.   







Contact Information 


 


Bussiness: 


Frontier Environmental Technology, LLC 


12687 Cinnamon Ct., Rolla, MO 65401, USA 


Phone: +1 (573) 426-2858 


Email: sales@FrontierET.com 


 


Technical support: 


Frontier Environmental Technology, LLC 


900 Innovation drive, Rolla, MO 65401, USA 


Phone: +1 (573) 612-1123 


Email: support@FrontierET.com 
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See attached literature…
 
Cloacina
Contact: Chris Nally 805-441-0212
They are receptive to a lease and are meeting with their bank to discuss terms today. We expect a
proposal from them mid next week.  
See attached literature.
 
If you would like to discuss this more or have any questions that you think we could answer please
feel free to give us a call.
 
Thanks,
 

Aaron Archer
Utility Policy Analyst 1
Water & Sewer Unit
Regulatory Review Division
Missouri Public Service Commission
PO Box 360
Jefferson City, MO 65102-0360
aaron.archer@psc.mo.gov
Phone:  573-522-2412
Emergency: 870-243-2636
 
 
 
CONFIDENTIALITY NOTICE: This e-mail message including attachments, if any, is intended only for the person or entity to
which it is addressed and may contain confidential and/or privileged material. Any unauthorized review, use, disclosure or
distribution is prohibited. If you are not the intended recipient, please contact the sender by reply e-mail and destroy all copies
of the original message. If you are the intended recipient but do not wish to receive communications through this medium,
please so advise the sender immediately.
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From: Archer, Aaron
To: "garycover@earthlink.net"
Cc: Merciel,  James; Busch, Jim
Subject: Follow up to our phone conversation yesterday..
Date: Friday, April 18, 2014 9:54:37 AM
Attachments: Frontier dBBR perforamnce data.pdf

Frontier dBBR technology.pdf
Alternative Company"s Literature.pdf

Mr. Cover,
 
Since the staff recommendation memorandum was issued we have received information from
Frontier that they do not expect the system to be ready until 7/1/2014 due to unforeseen delays
which puts this system in virtually the same timeline for deployment as the others listed below
(some 6-8 weeks). When we learned of this significant delay we began the process of determining
alternate sources of a systems emphasizing our investigation to those that did or could offer a
lease option. A summary of where we are at with those companies is below and literature is
attached to this email for both the Frontier system and these additional systems.
 
Frontier
Local Contact: Dr. Jianmin Wang  573-612-1188
 
Advantek by Orenco
Local Contact: Kelly Goss with Missouri Water and Wastewater Products at 573-346-9991
They are receptive to a lease arrangement and offer operation and servicing options. We are doing
a site visit to a unit in operation near Tuscumbia, MO on 4/23/2014. We do not have a formal
proposal as yet, but expect on prior to the site visit next week.
See attached literature..
 
Headworks
Contact: Jeff Kaufmann 608-345-4477
They are receptive to a lease and are working out the details and should be able to include options
in the proposal, which is expected next week as well.  We are meeting at Hickory Hills with Mr.
Kaufmann tentatively on 4/28/2014 as he will be in St. Louis working on a system re-design.
See attached literature…
 
Cloacina
Contact: Chris Nally 805-441-0212
They are receptive to a lease and are meeting with their bank to discuss terms today. We expect a
proposal from them mid next week.  
See attached literature.
 
If you would like to discuss this more or have any questions that you think we could answer please
feel free to give us a call.
 
Thanks,
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dBBR Performance 


(tested at Rolla Southeast Wastewater Treatment plant)
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BBR/dBBR: Operation Temperature
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BBR/dBBR: TN and Ammonia-N
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BBR/dBBR: Nitrate and Nitrite







dBBR System Curve
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based in Rolla of Missouri, is an emerging leader 


in wastewater treatment for small communities. Our 


primary focus is to provide sustainable wastewater 


treatment options that are cost-effective, energy-


efficient and easy to operate and maintain. Our 


simplified advancements have been tailored to fit 


applications such as military bases, small communities 


and private homes. Our goal is to improve quality of 


life for many, and to realize a cleaner earth for all. 


 


In the past 5 years, Frontier received more than 


two millions of grants from Army Research Laboratory 


(ARL) through Leonard Wood Institute, Bill & Melinda 


Gates Foundation, and US Army Tank-Automotive 


Research, Development, and Engineering Center, to 


develop sustainable technologies for wastewater 


treatment and energy recovery from wastes.  


Frontier Environmental Technology 
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Concept for BBR technology 


Conventional activated sludge process 


Features for BBR/dBBR: 


– No pumps and controls for sludge return 


– A higher biomass concentration 


– Smaller footprint 


– Unseeded start-up 


– Low maintenance 


– Integrates with maintenance-free and low energy 
demanding liquid mixing and transport devices 


– Low noise 


Technology I: BBR/dBBR 
A low-maintenance & energy-efficient system for advanced wastewater treatment 







Features for Air-driven Surging Mixer: 


– Can be used for anoxic/anaerobic mixing 


– Can also be used for liquid transfer 


– No moving parts – maintenance free 


– Air/gas driven – minimal energy use 


 


 


Air-driven Surging Mixer 


Better mixing, less energy use & free maintenance 


Technology I: BBR/dBBR 
A low-maintenance & energy-efficient system for advanced wastewater treatment 







Parameters MLSS BOD5 TSS TN NH3-N 


Effluent quality 
4,000  
–  


8,000 
< 10  < 10 <15 < 1  


Operation conditions:  


•Temperature: 6 – 30 ºC 


•Flow rate: 10,000 – 15, 000 gpd (40 – 60 m3/d) 


Unit: mg/L dBBR bult in a 20 ft shipping container 


Technology I: BBR/dBBR 
A low-maintenance & energy-efficient system for advanced wastewater treatment 
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Features for aBBR: 


– Integrates with BBR technology and air-driven 
surge mixer  


– No pumps and controls for sludge return 


– A higher biomass concentration (4 – 8 g/L) 


– Seedless start-up 


– Low maintenance 


– Low energy use 


– Extensive removal for NH3 and TN 


Technology II: aBBR 
One tank for extensive nitrogen removal 


aBBR – One tank for extensive nitrogen removal 


aBBR for a small community, 5,000 – 10,000 gpd (20 - 40 m3/day) 
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Parameters MLSS BOD5 TSS TN NH3 NO3-N TP 


Average effluent 4000 - 8000  < 10  < 10 ~ 5 < 1  < 1 ~1.0 


Removal rate 95% 95% 83% > 95% N/A > 60% 


Operational Conditions:  


•Temperature: 6 – 27 ºC 


• HRT: ~ 24 hours 


•No chemical addition 


Unit: mg/L 


Technology II: aBBR 
One tank for extensive nitrogen removal 







Reference: Comparison of Costs For Wastewater Management Systems Applicable To Cape Cod. Prepared By: Barnstable County Wastewater Cost Task Force; April 2010.  
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aBBR - Concrete


dBBR


Capital Cost Operation and maintenance Cost 


Frontier Technologies Cost Less 







Frontier Technologies Improving Community Life 


River Downs West Community, Missouri  







Frontier Technologies Helping US Army 


Frontier Mobile Lab  


Building Safer and Environment-friendly FOB Bases 


Frontier is building Tricon dBBR for US FOB army bases. Our technologies will treat and reuse the wastewater generated in the army bases, improving base safety and 
sustainability.   







Contact Information 


 


Bussiness: 


Frontier Environmental Technology, LLC 


12687 Cinnamon Ct., Rolla, MO 65401, USA 


Phone: +1 (573) 426-2858 


Email: sales@FrontierET.com 


 


Technical support: 


Frontier Environmental Technology, LLC 


900 Innovation drive, Rolla, MO 65401, USA 


Phone: +1 (573) 612-1123 


Email: support@FrontierET.com 
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Aaron Archer
Utility Policy Analyst 1
Water & Sewer Unit
Regulatory Review Division
Missouri Public Service Commission
PO Box 360
Jefferson City, MO 65102-0360
aaron.archer@psc.mo.gov
Phone:  573-522-2412
Emergency: 870-243-2636
 
 
 
CONFIDENTIALITY NOTICE: This e-mail message including attachments, if any, is intended only for the person or entity to
which it is addressed and may contain confidential and/or privileged material. Any unauthorized review, use, disclosure or
distribution is prohibited. If you are not the intended recipient, please contact the sender by reply e-mail and destroy all copies
of the original message. If you are the intended recipient but do not wish to receive communications through this medium,
please so advise the sender immediately.
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From: Merciel,  James
To: Sutter, Mary Ann (maryann.sutter@dnr.mo.gov)
Subject: Hickory Hills - recommendation for a temporary facility
Date: Tuesday, April 08, 2014 8:38:45 AM
Attachments: Hickory Hills 4-7 staff filing.pdf

You will likely get this through your normal internal channels or maybe
already have.  Responses from other parties are due April 11. 
 
We are already getting signals from Frontier that the delivery time might
be a little longer than what originally was contemplated.  Also, they do
not agree with our conclusion about how to configure the influent
arrangements, no real surprise and your permit people may not agree
with us either.  Thanks.
 
Jim Merciel
573 751-3027
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BEFORE THE PUBLIC SERVICE COMMISSION
OF THE STATE OF MISSOURI


In the Matter of a Requested Rate Increase )
For Annual Sewer Operating Revenues by ) File No. SR-2014-0166
Hickory Hills Water and Sewer )


In the Matter of a Requested Rate Increase )
For Annual Water Operating Revenues by ) File No. WR-2014-0167
Hickory Hills Water and Sewer )


STAFF’S RECOMMENDATION REGARDING HICKORY HILLS’ REQUEST FOR 
EMERGENCY RATE INCREASE 


COMES NOW the Staff of the Missouri Public Service Commission, by and 


through undersigned counsel, and hereby files Staff’s Recommendation Regarding 


Hickory Hills’ Request for Emergency Rate Increase, stating as follows:


1. On December 2, 2013, Hickory Hills Water & Sewer Company (“Hickory 


Hills”) filed with the Missouri Public Service Commission a letter requesting Commission 


approval of an increase in its annual sewer and water system operating revenues, 


pursuant to Commission Rule 4 CSR 240-3.050, Small Utility Rate Case Procedure.


2. On March 17, 2014, Hickory Hills requested an emergency rate increase 


“to address the specific need to pump and haul contaminated wastewater from the 


lagoon to a permitted facility capable of accepting and treating the contaminated 


wastewater.”1


3. By Commission Order dated April 4, 2014, in response to Staff’s motion 


for extension of time, Staff was given until April 7, 2014 in which to file its


recommendation regarding the emergency rate increase request.


4. Subsequent to Hickory Hills’ request, Staff has met with the Department of 


Natural Resources (DNR), the Attorney General’s Office, the Office of the Public 
                                                           
1 EFIS Item No. 14, Request for Emergency Rate Increase.







2 
 


Counsel (OPC), and Gary Cover, the receiver of Hickory Hills to discuss the request.  


The most significant issue facing the parties is the need to find an immediate and 


reasonably affordable solution to the problem posed by Hickory Hills’ inadequate 


sewage lagoon.  


5. Staff is confident that rather than pumping and hauling sewage, as 


originally contemplated by the emergency rate request, and which is extremely 


expensive, a workable temporary solution will be found, as described in Staff’s 


Memorandum, included with this Recommendation and incorporated by reference 


herein. However, at this time, Staff recommends that no emergency rates should be 


approved by the Commission because the costs of such a solution are not yet fully 


known. 


6. There are four temporary treatment alternatives being considered by the 


parties, each explained more fully in Staff’s Memorandum attached herein. All 


temporary treatment alternatives involve the Frontier Environmental Technology 


(Frontier) deployable Baffled BioReactor (dBBR) to be placed near the existing lagoon.


At this time Staff believes that Alternative 3 is the most preferable treatment option


based on cost and simplicity.


7. Staff has determined that the costs associated with all four alternatives 


involve the leasing of the mobile treatment facility at a cost of $1,500 per month, plus a 


one-time cost of $5,000 for transportation and set-up of the facility; or alternatively, a


$1,800 per month lease cost that includes the plant set-up fee, with a signed lease for at 


least 18 months. Additional set-up tasks that Hickory Hills will be responsible for include


rock for the plant base and driveway, grading, provision for lift pumping into the facility,
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and electric utility service. The capital costs include the setup costs common to all 


alternatives, plus investment in pumping facilities.  Estimates for all costs are outlined in 


detail in Staff’s Memorandum and the worksheet attached to the Memorandum as 


Attachment A, attached herein. The capital expenses as estimated by Staff range from 


$6,795 to $26,463, and the additional annual operating costs range from $4,230 to 


$8,430.  


8. Staff recommends that all of the actual costs associated with Alternative 3,


or whichever alternative is ultimately chosen, be included in permanent rates that will be 


approved by the Commission at the conclusion of this rate case.  Staff will finalize the 


costs and work with the Hickory Hills’ receiver, Frontier, and the other interested parties 


to get all the necessary regulatory approvals, all final costs, and will include this 


information in Staff’s cost of service. It is anticipated that Staff and Hickory Hills will 


have a rate case agreement signed and submitted on May 1, 2014.


WHEREFORE, Staff prays that the Commission will accept Staff’s 


Recommendation Regarding Hickory Hills’ Request for Emergency Rate Increase and 


grant such other and further relief as is just in the circumstances.
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Respectfully submitted, 


/s/ Akayla J. Jones_______________
Akayla J. Jones
Legal Counsel 
Missouri Bar No. 64941


Kevin Thompson 
Chief Staff Counsel
Missouri Bar No. 36288


Attorneys for the Staff of the
Missouri Public Service Commission
P. O. Box 360
Jefferson City, MO 65102
(573) 526-6036 (Telephone)
(573) 751-9285 (Fax)
akayla.jones@psc.mo.gov


CERTIFICATE OF SERVICE


I hereby certify that copies of the foregoing have been mailed with first-class 
postage, hand-delivered, transmitted by facsimile or electronically mailed to all counsel 
of record this 7th day of April, 2014.


/s/ Akayla J. Jones_______________ 
 


 


 


 







MEMORANDUM


TO: Missouri Public Service Commission Official Case File
Case Nos. SR-2014-0166 and WR-2014-0167


FROM: James A. Merciel, Jr., P.E., Utility Regulatory Engineering Supervisor
Water and Sewer Unit


Aaron Archer, Utility Policy Analyst I
Water and Sewer Unit


James Busch, Manager
Water and Sewer Unit


/s/ James A. Merciel, Jr. 4/07/2014
Water and Sewer Unit Date


/s/ Aaron Archer 4/07/2014
Water and Sewer Unit Date


/s/ James Busch 4/07/2014
Water and Sewer Unit Date


/s/ Akayla Jones  4/07/2014
Staff Counsel’s Office Date


SUBJECT: Staff Recommendation Regarding Emergency Rates


DATE: April 07, 2014


Executive Summary


The Court appointed receiver for Hickory Hills Water & Sewer Company, Inc. (Hickory Hills or 
Company) filed for a rate request for an increase in water and sewer revenues for Hickory Hills 
on December 2, 2013.  On March 17, 2014, the receiver filed a request for emergency rates on 
behalf of Hickory Hills.  Staff filed its Staff’s Response to Order, on March 20, 2014 indicating 
that it would file its response to the request on April 4, 2014.  Based upon all information 
available, Staff does not support the request for emergency rates at this time.  Staff has been 
working diligently over the past two weeks to finalize a proposed temporary solution to address 
the environmental problems impacting the Hickory Hills area.  In this recommendation, Staff 
will delineate possible solutions and initial estimates of the costs of each solution.  Hopefully, a 
solution will be chosen by the interested parties and operating prior to May 1, 2014, the date that 
Staff and the Company are to file their proposed resolution to these rate cases.  If any obstacles 
prevent in-service of the chosen solution by May 1, 2014, Staff will probably seek an extension 
of the rate case.  If the new permanent rates seem unlikely due to a disagreement among the 
parties after the May 1 filing, Staff will likely request emergency rates at that time to cover the 
costs of the solution, assuming the new facility is in-service.
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Staff’s Overview


Hickory Hills has approximately 47 sewer customers.  The sewer system consists of a single-cell 
lagoon with a design flow capacity of 16,400 gallons per day, along with a collection system 
which operates by gravity. The current lagoon, providing wastewater treatment to the sewer 
customers of Hickory Hills, is not in compliance with Missouri Department of Natural Resources 
(DNR) regulations.  This facility is discharging unacceptable waste into the waters of the State 
and needs to be fixed as quickly as possible.  In fact, the current facility is operating without an 
approved operating permit due to the non-compliance.  DNR issued a Schedule of Compliance in 
2004 with a completion of treatment facilities to meet effluent limits set forth in the permit by
March 15, 2007.


The Company’s operation of the present treatment facility and failure to meet discharge 
requirements is under DNR enforcement, and the Missouri Attorney General’s Office (AG) is 
actively pursuing the matter.  Over the period of time that the system has been under 
enforcement action, many parties have pursued various avenues to find a solution to get the 
system back into compliance.  Unfortunately, a good solution has not yet been found because the 
receiver does not have available capital resources to undertake upgrades, such as construction of
a new treatment facility that could be placed into service and used for a normal life of a treatment 
facility, to get the system in compliance with DNR rules and regulations.  Due to an agreement 
reached and ordered on August 7, 2013 in a preliminary injunction filed by the AG, Hickory 
Hills was required to file a rate case and a request for emergency rates, among other items.  
Hickory Hills’ filing of March 17, 2014 is in response to that agreement.  


Based upon continuing discussions, a temporary solution involving a portable treatment facility 
may have been found to allow the system to meet DNR discharge requirements.  Below, Staff 
will discuss four alternatives based on the temporary solution, and provide preliminary
engineering cost estimates with each option.  The costs reflected in this recommendation do not 
include any other costs associated with the system and would be included on top of current rates 
and additional operating costs. 


All temporary treatment alternatives involve the Frontier Environmental Technology (Frontier) 
deployable Baffled BioReactor (dBBR). Two additional treatment systems were investigated 
initially, but the companies chose not to pursue any proposal for Hickory Hills at this time.  The 
basic solution proposed by Frontier involves the placement of a portable treatment facility, the 
dBBR, to be placed near the existing lagoon.  The alternatives that need to be explored include 
whether or not to have the dBBR treat the wastewater as raw sewage straight from the collection 
system, or pump partially treated sewage from the lagoon to the dBBR; and also whether to have 
the dBBR discharge treated sewage directly to the receiving stream, or discharge to the lagoon, 
which in turn would continue to discharge to the receiving stream. The costs involved in this 
proposal include the leasing of the mobile treatment facility at a rate of $1,500 per month, plus a 
number of up-front costs.  The facility provider normally charges $5,000 for plant set-up.
Frontier has been approached about including this upfront cost in its monthly fee and is receptive 
to doing so.  This would require the monthly charge to increase to $1,800, with a signed lease for 
at least 18 months.  
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In addition, Hickory Hills will be responsible for other set-up expenses including rock for the 
plant base and driveway, grading, and electric utility service.  A provision for lift pumping into 
the facility is also necessary but pump methods and costs vary in the alternatives.  Details of all 
of the up-front expenses will need to be refined as this project moves ahead, and except for the 
pumping variations would be substantially common for all alternatives. These costs are outlined 
in detail on a worksheet prepared by Staff, included with this memorandum as Attachment A and 
incorporated by reference herein. 


Electric utility service is readily available on the Hickory Hills’ property, but there will be a cost 
to replace an existing transformer, as well as the cost of the electric service line and a pedestal or 
some structure to mount the meter and electric box adjacent to the dBBR.  There are financing 
options for the transformer cost.


A majority of the 47 customers are connected to one collection system on the west-side of the 
lagoon.  There are about five other customers that are on a sewer that appears to discharge to 
east-side of the lagoon.  Alternatives include variations on how to handle the five east-side 
customers.


The only practical location of the proposed dBBR treatment facility is on a flat area of Hickory 
Hills’ property, located just west of the lagoon, and shown as tract “A” in the service area map in 
Hickory Hills’ current tariff.


Estimates provided herein are being determined by bid proposal from Frontier, approximate cost 
estimates from an Ameren Missouri service representative and Union Electric Co. tariff for 
electric service, and preliminary estimates by Staff for operations and capital expenses.  The 
capital costs, comprised of investments in new facility components Hickory Hills would need to 
make, include the setup costs common to all alternatives plus investment in pumping facilities.  
The capital expenses as estimated by Staff range from $6,795 to $26,463.  Additional annual 
operating costs as estimated by Staff range from $4,230 to $8,430. All capital costs and 
operating costs are shown on Attachment A.


Site Assessment and Frontier’s Recommendation


On March 31, 2014, Dr. Jianmin Wang with Frontier met with Missouri Public Service 
Commission (PSC) Staff at the lagoon site that is currently used to treat wastewater from
Hickory Hills/Temple Terrace subdivisions. Frontier's dBBR is designed to treat between 
10,000 and 15,000 gallons per day. Although not designed as a facility to remain in service on a 
long-term basis, this system has electronic controls that make the unit significantly automated 
and has low maintenance costs compared to other treatment options. The estimated maintenance 
time per week is less than one hour. The dBBR is capable of treating sewage with an effluent 
quality that significantly exceeds the federal standard applicable to many large facilities (BOD5
< 30 mg/L, and SS < 30 mg/L, without any total nitrogen requirement). The dBBR also features 
UV disinfection, which further exceeds the disinfection practices at many small system treatment 
facilities. For applications similar to Hickory Hills, the power usage is approximately 2 kW. The 
ultimate goal for this system is a permanent treatment facility and elimination of the lagoon. 
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This proposal to utilize the dBBR technology is not a permanent solution at this time, but does 
allow for the opportunity for the system to meet DNR requirements.  Furthermore, depending 
upon which alternative is chosen, the lagoon may be able to be dried and ready for elimination 
during this temporary phase.


Frontier’s Cost Estimate


The rental cost for the dBBR is $1,500 per month plus the $5,000 setup cost paid to Frontier for 
its setup work, or $1,800 per month with a minimal lease period of 18 months that includes setup 
work.  This includes delivery, installation, initial start-up and training, technical support through
the phone, and up to two site visits from Frontier per year. After delivery, Frontier personnel will 
come to the site to connect electric power and the intake and discharge lines, and initially start 
the dBBR. The site preparation, pumping facilities and electric utility service will be the 
responsibility of Hickory Hills.


If the customer rents the dBBR for more than six years, only the first six-year rental fee will be 
collected by Frontier ($129,600). After that, the dBBR will become the property of Hickory Hills
(rent-to-own option). If the long-term performance of the dBBR appears acceptable and 
Hickory Hills decides to purchase the dBBR within the initial leasing period, a discount price of 
$100,000 will be requested by Frontier as the purchase price of the dBBR, and the rental fee 
previously paid to Frontier will be considered as part of the purchase price (purchase option). 


Frontier states that the $100,000 purchase price reflects a sharp discount to the market price of 
related systems since Frontier is interested in deploying this unit to more users at this stage of its
business, and as an advertisement and research tool to further disseminate research data. This 
cost is approximately $10 per gallon capacity.  In comparison, Staff often observes permanent 
treatment facilities being constructed at costs approaching, or even exceeding, $20 per gallon 
capacity.  Even though the dBBR is not designed to be a permanent long-term facility, its cost, 
quick setup time, and the availability of a lease arrangement rather than a need to make a large 
capital investment seems appropriate for Hickory Hills when considering that it is in receivership 
and there is an urgent need for improved sewage treatment. 


Staff’s Proposed Alternatives and Estimated Costs


Staff’s estimates for various expenses are shown on the Attachment A.  The setup costs that 
Hickory Hills will incur such as electric components, site and driveway preparation, rock and 
grading, which are common to all alternatives, are referred to as “Company Setup Costs.”   The 
costs of various pumping facilities are shown for each alternative.







Staff Recommendation Regarding Emergency Rates
Case Nos. SR-2014-0166 and WR-2014-0167
April 7, 2014
Page 5 of 9


 
Alternative 1


Erect temporary dBBR facility near the inlet 
manhole with discharge directly to the creek $ 3480


Construct wet well lift station (LS 1) next to the 
inlet manhole to pump sewage into the dBBR $ 7,280


Construct small lift station (LS 2) using either one 
grinder pump or one sewage pump, with force main 
and on-site electric supply for the east sewer $ 3,400


Abandon use of the lagoon for treatment, but it may 
serve as lift station overflow and sludge disposal


Option 1a – construct intermittent-use dewatering pump 
facility to decant lagoon water into the dBBR, 1 pump $ 1,900


Option 1b – construct sludge holding basin (not included 
in Staff’s worksheet) $ 2,500


Option 1c – utilize gravity flow with at least 2 new 
manholes from the east sewer rather than a lift station, 
but may not be feasible, depending on the depth near the 
lagoon berm 


Advantage – allows for complete dewatering of lagoon and a track for ultimate elimination (if 
alternative sludge holding and overflow capacity is developed)


Disadvantage –the most costly and most time-consuming set-up/construction, even without 
including the options


Cost $ 14,160


Cost with Options 1a and 1b $ 18,560
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Alternative 2


Erect temporary dBBR facility near the inlet manhole 
with discharge directly to the creek $ 3,480


Construct wet well lift station (LS 1) next to the 
inlet manhole to pump sewage into the dBBR $ 7,280


Leave existing east sewer with 5 or so homes connected 
to the lagoon and operate it as a no-discharge facility


Option 2a – construct dewatering single-pump facility (LS 3)
to decant lagoon water into dBBR, would also transfer 
east sewer discharge into the lagoon to the dBBR, for 
intermittent use; may or may not be necessary for the lagoon 
to be no-discharge, and may or may not require 2 pumps $ 1,900


Advantage – a little less costly, could upgrade to Alternative 1 in the future


Disadvantage – requires lagoon to remain in operation even as a no-discharge


Cost $ 10,760


Cost with option 2a $ 12,660
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Alternative 3


Erect temporary dBBR facility near the inlet manhole with 
discharge directly to the creek $ 3,480


Construct a pump facility (LS 3) on the lagoon bank to 
decant lagoon water (total collection system flow) into 
the dBBR, lagoon is used for some pre-treatment– this 
would be a continuous use pump facility requiring better 
weather protection, and require two pumps $ 3,200


Advantage – least costly, quickest set-up/construction, no major construction for a lift station, 
may be upgraded to Alternatives 1 or 2 at a later time


Disadvantage – dBBR does not treat raw sewage which is the preferred method – treating 
lagoon water may require dBBR sludge seeding and better sludge monitoring to attain proper 
treatment; and lagoon must remain in operation; for sludge monitoring operator training, a more 
experienced operator, and long-term operator dedication may be needed 


Cost $ 6,680


Alternative 4


Erect temporary dBBR facility near the inlet manhole 
with discharge to the existing lagoon $ 3,480


Construct wet well lift station (LS 1) next to the inlet 
manhole to pump sewage into the dBBR $ 7,280


Leave existing east sewer with 5 or so homes connected to the lagoon


Advantage – a little less costly, could upgrade to Alternative 1 in the future


Disadvantage – lagoon needs evaluation, in its current condition, for the ability to handle 
hydraulic discharge load from the dBBR along with the raw sewage from the 5 or so homes on 
the east sewer, and meet discharge limits; and lagoon must remain in operation until a further 
upgrade.


Cost $ 10,760
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System Operations, Lagoon Capacity Issues


The current sewage treatment lagoon facility has a design flow of 16,400 gallons per day (gpd), 
with actual flows of 9,360 gpd, and peak flows exceeding 50,000 gpd according to the most 
recent DNR operating permit.  Staff recently observed flow of approximately 200,000 gpd. There 
is not a flowmeter at the facility to indicate actual daily and hourly flows through the collecting 
sewer.  This system has a significant problem with Inflows and Infiltration (I and I) likely due to 
damage from tree roots, leaks at the customer service sewer connections, and collecting sewer 
clay pipe section joints.  Additionally, Staff’s observation of the lagoon level and lagoon 
discharge pipe on March 31, 2014, as compared to the levels observed after a significant rain 
event during a follow up visit on April 1, 2014, showed both significant I and I and evidence of 
the receiving stream topping the lagoon berm and adding flood water to the lagoon.  


Other possible sources of significant I and I include homes in the service area that may have 
foundation drainage pipe and gutter downspouts connected to the collecting sewers. In addition, 
Staff observed subsurface inflow into multiple manholes through cracks in the concrete and 
masonry. Also some manholes do not have sufficient freeboard on the risers to combat the 
flooding of the receiving stream.  During the April 1, 2014 inspection, Staff spoke with multiple 
residents, some who stated they have had sewage backups in basements, and that the problem 
has happened several times over the years. This was somewhat corroborated by Staff’s 
observation of the difference in sewage levels between the 2nd and 4th collecting sewer manhole 
from the lagoon influent pipe. There appears to be one or more large trees in very close 
proximity to the collecting sewer pipe in this area. Utilizing a root cutter and inspection camera 
may be a sensible course of action to identify and correct some of the problems.  


Staff was able to observe some of the built-up sludge level in the lagoon during the March 31,
2014 inspection, which typically builds up gradually over many years.  From the water’s edge on 
the lagoon berm and out to a distance of approximately 20 feet, the depth of the supernatant 
water was only an estimated 2-3 inches, potentially indicating the level of sludge versus free 
water in the lagoon system was minimal.  However, sludge was not visible farther than about 20 
feet from the berm so water depth throughout the lagoon, and associated sludge, cannot be 
determined by visual observation. 


Receiver issues


Staff has not had the opportunity to discuss all of these options with the receiver, Mr. Gary 
Cover; however, during a brief discussion of this concept, Mr. Cover seemed receptive.    The
details of how the Company will handle the initial startup costs have not been addressed, and 
finding appropriate capital funding is still an obstacle that needs to be overcome.


Staff Recommendations


At this time, based purely on cost and to quickly attain improvement, Staff recommends 
Alternative 3 as described above.  Staff recognizes operational issues with this alternative must 
be monitored, and if issues are identified that indicate this alternative is not workable, then 
another alternative would need to be selected.  Also, as noted the selection of Alternative 3 does 
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not preclude easily upgrading to another more desirable alternative at a later time.  Considering 
the impacts that any alternative will have on customers, the most cost-effective alternative that 
would achieve improvement in the water pollution issue is the best alternative.


Staff recommends the Commission not approve emergency rates for Hickory Hills at this time.  


Staff recommends that all of the actual costs associated with the selected alternative be included 
in permanent rates that will be approved by the Commission at the conclusion of this rate case.  
Staff will work with the receiver and Frontier and all other interested parties to get all 
appropriate regulatory approvals and all final costs to be included in Staff’s cost of service.  It is 
anticipated that Staff and the Company will have an agreement signed and submitted on May 1, 
2014.


If any obstacles occur between now and the May 1 deadline, Staff will request an extension of 
the current rate case to allow more time to have the facility installed and in-service so the costs 
can be included in permanent rates.


If an agreement among the parties cannot be reached in the permanent rate case and the 
temporary facility is in-service, Staff will likely request emergency rates to allow for the 
collection of the costs of the facility and installation as quickly as practical.


Attachment: A Staff Workpaper on Estimated Costs







Hickory Hills Case Nos. SR-2014-0166 and WR-2014-0167 April 4, 2014
cost of dBBR - Staff estimates


add 10% to all capital costs for contingencies, supervision, etc. cost assumptions
construction labor labor per person 25.00$    hr


50 customers backhoe 100.00$  hr
150 gallons usage per customer 7,500        gpd flow 5.2          gpm electrician 80.00$    
360 high flow gallons per customer 18,000      gpd flow 12.5        gpm plumber 80.00$    


electric rates 9.74$      customer
0.1034$  4 month summer kwh
0.0771$  8 month winter kwh


0.0859$            ave per month/kwh


dBBR plant lease cost
1,500$         per month 18,000$           annual
1,800$         per month 21,600$           annual, if set-up amortization option is chosen


lift station electric operation
assume for typical flow enter pump gpm: tdh whp
enter gpd: 12,000    50 20 0.25 kw hours/day electric rate


0.25 4 0.0859$       
30.19 kwh/month 2.59$           electric per month 0.0090$      cost per kgal


288,000  gal per month


plant electric operation kw hours/day
3 24


2160 kwh/month 185.47$       electric kwh per month


base electric cost per month (rates only) 197.80$       
annual electric


based on rates, plus factor up for taxes, extra fees, optional and extra pumping, 2,729.70$        as annual operating expense
motor start/stop peak use, and other on-site electric usage 15% factor


sludge hauling initially assume sludge may be disposed into the lagoon
if off-site disposal is needed, then assume 250 gallons per person annually


2.5 persons per customer
DOES NOT APPLY TO STAFF ALTERNATIVE No. 3 31250 gallons per year
other unknown additional sludge maintenance and 2,500        gal/load 300.00$       per load 3,900.00$        
monitoring expense may be necessary


max annual additional non-capital operating expenses 8,430$             
min annual additional non-capital operating expenses 4,230$             


Capital Cost:
electric service - capital cost to company


Transformer changeout per quote from Ameren  (or optional -  may be amortized as payment plan with Ameren) 3,000.00$        
option is annual operating cost for 12 months or 3,000.00$ annual operating expense


electric service line 125 ft 3.50$       per foot (round) 440.00$       
meter setting, customer electric box and structure 500.00$       
electric service installation labor 1 electrician 1 day 640.00$       


1,580.00$        


plant set-up - capital cost to company


Set-up cost to be paid to Frontier paid lump sum  (or optional -  may be amortized as payment plan with Frontier) 5,000.00$        
option is annual operating cost for 18 or more months or 3,600.00$ annual operating expense


rock 300.00$  per truckload 3 loads 900.00$       15           20       1             dimensions for plant site rock base
site and driveway groundwork, grading 1 person labor plus equipment 1 day 1,000.00$    12           40       0.5          dimensions for driveway rock


1,900.00$        540         cf 120 pounds per
32.4 tons
2.16 truckloads 15 tons per


lift station capital cost 2 man crew labor


LS 1 plant lift station, 2 pump with wetwell for most of the plant flow
wetwell excavation, construction w/ equipment 1,200$    per day 1 days 1,200.00$    
wetwell tank product, or construction material 1,400.00$    
pumps and plumbing 2,500.00$    
labor - plumbing 400$       per day 1 days 400.00$       
electrical controls 500.00$       
electrical labor 1,280$    per day 1 days 1,280.00$    


7,280.00$        


LS 2 east sewer lift station
grinder pump unit 1,500.00$    
force main, 250 feet @ 5.00$         1,250.00$    
electric wire 250 feet @ 1.00$         250.00$       
installation labor 400$       per day 1 days 400.00$       


3,400.00$        


LS 3 lagoon dewatering - required if LS 2 not constructed, else optional
structure or shelf at inner lagoon bank, may require some excavation 500.00$       
intake piping in lagoon, and discharge piping to dBBR 100 feet @ 5.00$       500.00$       
installation labor 1 days 400.00$       
electric wire and connections 100.00$   plus 100 feet @ 1.00$       200.00$       
pump 300.00$       


NOTE: if LS 1 and LS 2 not constructed, this would need to be an all-weather facility 1,900.00$        
extra pump 300.00$       
all-weather pump enclosure 1,000.00$    3,200.00$  alternate LS 3


ADD 10% contingencies, supervision
total max capital 26,466$           
min capital  -- must use enhanced LS 3, and include amortizations for transformer and dBBR set-up 7,348$             


Attachment A



















From: Archer, Aaron
To: Merciel,  James; Hummel, Martin; Russo, Jim; Busch, Jim; Rice, Arthur
Subject: FW: Follow Up
Date: Thursday, March 27, 2014 11:39:36 AM

I am contacting New Limits (Mike) as we speak, as I have a limited relationship with him already,
and should have more information and options shortly.
 
Thanks,
 

Aaron Archer
Utility Policy Analyst 1
Water & Sewer Unit
Regulatory Review Division
Missouri Public Service Commission
PO Box 360
Jefferson City, MO 65102-0360
archer.aaron@psc.mo.gov
Phone:  573-522-2412
 
 
 
CONFIDENTIALITY NOTICE: This e-mail message including attachments, if any, is intended only for the person or entity to
which it is addressed and may contain confidential and/or privileged material. Any unauthorized review, use, disclosure or
distribution is prohibited. If you are not the intended recipient, please contact the sender by reply e-mail and destroy all copies
of the original message. If you are the intended recipient but do not wish to receive communications through this medium,
please so advise the sender immediately.
 
From: Tim Canter [mailto:Tim.Canter@wastewater.com] 
Sent: Thursday, March 27, 2014 10:55 AM
To: Archer, Aaron
Subject: Follow Up
 
Aaron:
 
Good to speak with you today.
 
My recollection is that Frontier was leasing the DBBR for roughly $1-2,000/month.  The shipping
container has a life-span of 3-5 years before rehabilitation is necessary.  I think the total cost of a
shipping container system from Frontier was ~$200,000.  Time to install could run 2 weeks to 3
months depending on resources available.
 
New Limits Wastewater Technology may also have a solution.  Mike, can be reached at 573-578-
4770, has a similar technology, and can provide all services involved.  Additionally, he is currently
working with MO American Water on Sand Filters.
 
EDI would be interested in presenting a permanent solution to the treatment problem with our
IDEAL process.  You can learn more at www.lagoon-solutions.com and follow the link to IDEAL
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Solution.
 
Aeration and/or mixing could decrease the sludge level in the lagoon before sludge removal to
decrease overall cost.  Best configuration will probably be to split the flow in front of the lagoon,
send water to the portable unit, and allow storm surges to flow back into the lagoon.  Perhaps
some of the water can be removed from the lagoon and run through the reactor to provide
additional safety volume.  In this configuration sludge could be wasted back to the lagoon.  Add
aeration for digestion and this system may operate for a number of years before needing
significant maintenance.
 
 
Regards,
 
Tim Canter
Global Product Manager - Lagoon Solutions
tim.canter@wastewater.com

 

This e-mail is for the use of the intended recipient(s) only. Privileged/Confidential
information may be contained in this message and may be subject to legal privilege. If you
have received this e-mail in error, please notify the sender immediately and then delete it. If
you are not the intended recipient, you must not use, disclose or distribute this e-mail without
the author's prior permission. Any views or opinions expressed are solely those of the author
and do not necessarily represent those of Environmental Dynamics International. We have
taken precautions to minimize the risk of transmitting software viruses, but we advise you to
carry out your own virus checks on any attachment to this message. We cannot accept
liability for any loss or damage caused by software viruses.     
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