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, | 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), | 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, | 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 | have to deal with, attached are a
couple of recent bills that | 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, | 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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Aéry Cover

From: Jianmin Wang [[mwang2000@yahoo.com]

Sent: Thursday, April 24, 2014 12:54 PM

To: Gary Cover; support@FrontierET.com

Cc: _?_gron.archer@psc.mo.gov; 'Busch, Jim'; 'Merciel, James', 'Brueggemann, Sheliey'; 'Blackwell,
im'

Subject: Re; Hickory Hills Water & Sewer Company

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.Blackweli@ago.mo.gov>
Sent: Wednesday, April 23, 2014 3:19 PM
Subject: Hickory Hills Water & Sewer Company

Dear Sir or Madam:

4/24/2014






A & D Construction Services, LLC Invoice

33976 Highway 87 o N
California, MO 65018
5/26/2014 414
Phone 573-796-2078 Fax b73-796-4149
Jeff 573-690-2570 Anthony 573-690-2311
Bill To
Hiclory hills Water Dist
137 W Franklin St
Po box 506
Clinton MO 64735
P.O. No. Terms Due Date
Due on receipt 5/26/2014
Quantity Description Rate Amount
1 | Mobilization 120.00 120.00
9 | Mini Excavator 90.00 810.00
.9 Labor 40.00 360.00
510.00| . 510,00
Total $1,800.00

Failure of this owner to pay those suppling material or services to complete the contract can result in the filing of a Mechanic's Lien on the
property which is the subject of this contract pursuant to Chapter 429,RSMo. To avoid this result you may ask this contrator for "Lien Waivers"
from all persons supplying materials or services for the work described in this contract, Failer to secure ILien Waivers may resuit in your paying
for labor and materials twice,






A & D Construction Services,

LLC

Invoice

33976 Highway 87 Dat voice #
. . ate nvoice
California, MO 65018
4/2/2014 408
Phone 573-796-2078 Fax 573-756-4149
Jeff 573-690-2570 Anthony 573-690-2311
Bill To
Hickory hills Water Dist
137 W Frankdin St
Po box 506
Clinton MO 647335
P.O. No. Terms Due Date
Due on receipt 47212014
Quantity Description Rate Amount
3  hrs mini excavator 90.00 450.00
8 | hrs labor 35.00 280.00
materials 100.00 100.00
ﬂ;; l s //W?Z Qée, ﬂhd’ W%ﬁjﬁ ,
4 J f M I 4 et
/’0 k ¢ fﬁ/
A7 % /l//f/
x’ﬂf
Total $830.00

Failure of this owner to pay those suppling material or services to complete the contract can result in the filing of a Mechanic's Lien on the
property which is the subject of this contract pursuant to Chapler 429,RSMo. To avoid this result you may ask this contrator for "Lien Waivers”
from all persons supplying materials or services for the work described in this contract. Failer to secure Lien Waivers may resull in your paying

for labor and malerials twice,







137 W. Franklin
P.O. Box 506
Clinton, MO 64735
(660) 885-6914
(660) 885-6780 fax
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Aéry Cover

From: Jianmin Wang [[mwang2000@yahoo.com]

Sent: Thursday, April 24, 2014 12:54 PM

To: Gary Cover; support@FrontierET.com

Cc: _?_gron.archer@psc.mo.gov; 'Busch, Jim'; 'Merciel, James', 'Brueggemann, Sheliey'; 'Blackwell,
im'

Subject: Re; Hickory Hills Water & Sewer Company

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.Blackweli@ago.mo.gov>
Sent: Wednesday, April 23, 2014 3:19 PM
Subject: Hickory Hills Water & Sewer Company

Dear Sir or Madam:
Schedule ARA-3 Page 3 of 28
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A & D Construction Services, LLC Invoice

33976 Highway 87 o N
California, MO 65018
5/26/2014 414
Phone 573-796-2078 Fax b73-796-4149
Jeff 573-690-2570 Anthony 573-690-2311
Bill To
Hiclory hills Water Dist
137 W Franklin St
Po box 506
Clinton MO 64735
P.O. No. Terms Due Date
Due on receipt 5/26/2014
Quantity Description Rate Amount
1 | Mobilization 120.00 120.00
9 | Mini Excavator 90.00 810.00
.9 Labor 40.00 360.00
510.00| . 510,00
Total $1,800.00

Failure of this owner to pay those suppling material or services to complete the contract can result in the filing of a Mechanic's Lien on the
property which is the subject of this contract pursuant to Chapter 429,RSMo. To avoid this result you may ask this contrator for "Lien Waivers"
from all persons supplying materials or services for the work described in this contract, Failer to secure ILien Waivers may resuit in your paying
for labor and materials twice,
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A & D Construction Services, LLC

Invoice

33976 Highway 87 Dat voice #
. . ate nvoice
California, MO 65018
4/2/2014 408
Phone 573-796-2078 Fax 573-756-4149
Jeff 573-690-2570 Anthony 573-690-2311
Bill To
Hickory hills Water Dist
137 W Frankdin St
Po box 506
Clinton MO 647335
P.O. No. Terms Due Date
Due on receipt 47212014
Quantity Description Rate Amount
3  hrs mini excavator 90.00 450.00
8 | hrs labor 35.00 280.00
materials 100.0¢ 100.00
ﬂ;; l s //W?Z Qée, ﬂhd’ W%ﬁjﬁ ,
. jppprtt
/’0 he fﬁ / ! a
A7 % /l//f/
x’ﬂf
Toftal $830.00

Failure of this owner to pay those suppling material or services to complete the contract can result in the filing of a Mechanic's Lien on the
property which is the subject of this contract pursuant to Chapler 429,RSMo. To avoid this result you may ask this contrator for "Lien Waivers”
from all persons supplying materials or services for the work described in this contract. Failer to secure Lien Waivers may resull in your paying

for labor and malerials twice,
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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...

AowonwArcher

Utility Policy Analyst 1

Water & Sewer Unit

Regulatory Review Division
Missouri Public Service Commission
PO Box 360

Jeftferson 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

| will forward any other contacts for the lease if | can find.

Thanks for your continued interest.

Schedule ARA-3 Page 6 of 28


mailto:/O=PSC/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=ARCHER, AARONC6F
mailto:garycover@earthlink.net
mailto:jim.busch@psc.mo.gov
mailto:james.merciel@psc.mo.gov
mailto:aaron.archer@psc.mo.gov
http://www.wasteindustryleasing.com/
http://powerofleasing.com/

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,

AawonwArcher

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.

| 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, | 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 | 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, | 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. | 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

e 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.

e Timeline: 12-16 weeks after approved submittal

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

e 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.

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

2. Pollution Control Systems

e 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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e Timeline: 8-12 weeks after order

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

e 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

e 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

e Timeline- Mid-June to July 1
e Advantages: no chlorine provision, no concrete provision, local servicing

e 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
573 761-3027
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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, | 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 | 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, | 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. | 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
e (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.

e Timeline: 12-16 weeks after approved submittal

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

e 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.

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

2. Pollution Control Systems

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

e Timeline: 8-12 weeks after order

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

e 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
e 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

e Timeline- Mid-June to July 1
e Advantages: no chlorine provision, no concrete provision, local servicing

e 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
673 #61-3027
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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.

AowonwArcher

Utility Policy Analyst 1

Water & Sewer Unit

Regulatory Review Division
Missouri Public Service Commission
PO Box 360

Jeftferson 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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April 30, 2014

Mr. Gary V. Cover, Esqg.

Receiver

Hickory Hills Water and Sewer
137 W. Franklin Street

Clinton, MO 64735

Office 660-885-6914

E-mail garycover@earthlink.net

Dear Mr. Cover:

Thank you for your request for a proposal for a package treatment system for Hickory Hills. The system
details are outlined in the attached proposal.

This cover letter is meant to answer the questions listed in your April 23, 2014 e-mail.

1. LITERATURE

Project proposal, conceptual drawings of the proposed system and process flow diagram are attached. Also
attached is the most recent brochure for the IBR™. This brochure is for a winery application, however the
unit and installation example are the same.

2. COST ESTIMATES FOR BOTH INSTALLATION AND OPERATION
A. Installation should be considered in two phases:

i. Pre-construction
ii. Installation

Preconstruction (i) will consist of the following:
e Site preparation, grading and electrical upgrades
o Installation of west lift station vessel (Plastic, fiberglass or concrete)
e Installation of east lift station or gravity line extension

Time and cost of preconstruction is determined by contractor

Installation (ii) will consist of the following:
e Unloading and setting package unit
e Installing lift station bases, slide rails, pumps and pipe work
e Making package plant connections: influent, effluent and power
e Installing ancillary equipment, aeration grid, influent screen and sensory equipment
e Seed unit with activated sludge and perform start-up

The installation process (i) should take approximately one week to complete.

OFFICE: 888-483-8469 FAX: 888-483-6134 WWW.CLOACINA.COM





B. Routine Operations:

The Cloacina IBR™ Package Treatment System is a robust activated sludge wastewater treatment plant,
requiring minimal operational oversight. Routine on-site inspections should require approximately one hour
each visit. Depending on flow consistency, weather, sampling schedules, etc., operations inspections should
be required no more than 3 days each week. Cloacina’s SCADA control system allows operations personnel
to remotely access the treatment system to review plant performance and change settings reducing the
necessary time on-site. If a local contract operations company would like to discuss the recommended scope
of work in order to produce a proposal for operations, Cloacina is available to assist them.

3. INFORMATION REGARDING LEASING/FINANCING OPTIONS

The enclosed proposal is for a traditional purchase of the package treatment system. Cloacina has a
relationship with a local bank that offers financing for this type of project. Our office is happy to make
introductions and assist with the process, as needed.

4, TIMETABLE FOR INSTALLATION
Cloacina understands the importance of time in this project and is comfortable meeting a 60 day production
schedule, once submittals have been approved.

Our office recognizes that this project has a long history and must be handled delicately and swiftly.
We have committed ourselves to placing this project at the top of our production list, should we be chosen
to supply the treatment system.

Thank you for your consideration of our proposal.

Sincerely,

Chris Nally

General Manager

Cloacina LLC

P.O. Box 1647

Arroyo Grande, CA 93420
Cell 805-441-0212

E-mail Chrisn@cloacina.com

Attachments:
Proposal with drawings
IBR™ Brochure
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Confidential and Proprietary Information Statement

Cloacina LLC (Cloacina) submits the Confidential and Proprietary Information contained in this
document, including pricing, illustrations, drawings, specifications and technical data for evaluation
by the Client (Identified on the cover page and footer of this document), ONLY. The Client agrees
not to reveal its contents, except to those in their arganization necessary for evaluation. Copies of
this document may not be made, in whole or in part, without the prior written consent of Cloacina.
Copies or facsimiles may not be given, in whole or in part, to third parties without the prior written
consent of Cloacina.

The Client is hereby noticed that improper use or disclosure of Cloacina’s Proprietary Information to
any third party, regardless of the rejection or acceptance of this proposal, may result in legal action

against the Client.

The Client’s agreement to refrain from disclosing, using or reproducing Cloacina’s Proprietary
Information shall survive completion of the work outlined in this document.
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2.1.

2.2.

Project Description

Cloacina will provide a package treatment unit designed to be installed upstream of the existing
facultative pond. The package will include pumps and controls to be installed in a Client installed
buried vessel that will have sufficient capacity to act as an equalization tank.

Cloacina will provide a completely assembled package, including electrical panel, controls system,
influent lift station pumps, influent screen, aeration equipment, mixing equipment, sludge removal
pump and decant equipment.

This proposal also provides several options for further treatment that can be supplied and installed
as part of the base package or in the future if effluent limitations become more stringent.

Design Specifications
The Cloacina IBR™ Package Treatment System proposed for the Client’s facility is designed to treat a
daily flow of 10,000 GPD.

The following tables summarize the main Design Specifications:

Influent Parameters
The design proposed is based on the assumed wastewater characteristics detailed below:

CONSTITUENT CONCENTRATION LIMIT UNIT
Influent flow 10,000 GPD
Influent temperature 50-75 F
pH 6.5-8.0 N/A
Biochemical Oxygen Demand 5 Test (BOD5) average 500 mg/L
Total Suspended Solids (TSS) 350 mg/L

Effluent Parameters
The following performance parameters are expected upon equipment start-up and biological
stabilization:

CONSTITUENT CONCENTRATION LIMIT UNIT
Weekly Monthly

BODS5 65 45 mg/L

Total Suspended Solids (TSS) 120 80 mg/L

pH >6 mg/L

Client: Hickory Hills Subdivision Industrial Batch Reactor/10,000 GPD





2.3.

2.4,

Z,5,

CONSTITUENT CONCENTRATION LIMIT UNIT

Unknown at this time, not addressed as part of

. (N
Nitrates/Total Nitrogen TP W —-——

Unknown at this time, disinfection equipment
Total Coliform and contact chamber not included as part of the
base package.

Influent Variability

In the event that the influent ever exceeds the specifications listed in Section 2, or the source of
influent changes, the ability for the treatment system to produce the designed treated water quality
and/or quantity may be impaired. The Client may continue to operate the system, but assumes all
risk of damage to the system and/or additional costs due to increased membrane cleanings,
potential for biological upset, increased consumables usage and/or regulatory agency violations,
fines and penalties.

Anticipated Process Flow

This proposal is based on the process flow as outlined. Additional project details related to hydraulic
loading, organic loading, effluent limitations, effluent disposal location, construction constraints,
cost savings and any factor that alters the process flow can result in changes to the proposed design
and project costs shown below.

Influent will flow from the west (main) gravity flow line to a newly installed duplex lift station (vessel
by Client, pumps and equipment by Cloacina) at a depth of approximately 5. The east gravity line
will flow either by gravity or force main (determined by the Client) to the main lift station. The lift
station will be sufficiently sized to hold 5,000 gallons of daily influent to allow the treatment system
to perform two 5,000 gallon batches, for a daily maximum capacity of 10,000 gallons.

Flow from the lift station will pass through an influent screen prior to entering the aeration tank of
the IBR™ where the biological treatment will occur during the FILL, REACT, SETTLE, DECANT and
WASTE modes. Final effluent will be discharged to surface water (Scott Stream), bio solids will be
stored in the Cloacina provided Sludge Storage Tank, for final disposal.

Construction Materials
All supplied tanks and vessels will be constructed of 304 Stainless Steel, unless otherwise specified
or required.

All supplied bases, skids supports etc. will be constructed of 6061 Aluminum, unless otherwise
specified or required.

All piping, valves and fittings will be a minimum of Schedule 80 PVC, unless otherwise specified or
required.

All equipment will be designed for continual use and/or industrial applications.

Client: Hickory Hills Subdivision Industrial Batch Reactor/10,000 GPD





3.1.
3.1.1.

3.1.2.

3.2.

3.3.

3.4.

3.4.1.

s

System Design and Scope
To meet the Design Specifications outlined in Section 2, the Cloacina system will incorporate the
following processes into the complete treatment package:

Headworks

Lift Station

Cloacina will provide a duplex lift station pumps to be installed in a vessel supplied by the Client to
pump influent from the gravity flow line to the IBR™ unit. Cloacina will provide two non-clog
submersible pumps with bases, slide rails and controls.

Influent Screen

To remove inorganic solids, a mechanical, self-cleaning auger style unit will be supplied. Liquid and
organics will fall into the IBR™ unit while inorganics will be discharged to a trash receptacle for
disposal.

Equalization

To keep the size and cost of the treatment system manageable, the unit will be designed to treat
two 5,000 gallon “batches” each day. During the first batch influent will be stored in the lift station
until the DECANT cycle is complete.

Emergency Overflow

It is recommended that all or a portion of the existing lagoon be maintained to receive water from
an emergency overflow pipe in the lift station during high flow situations such as rainwater
infiltration or an extended power outage. Water can be manually pumped from the holding pond to
the treatment unit if desired.

Secondary Treatment/Activated Sludge

The Industrial Batch Reactor™ utilizes activated sludge which mixes the process waste influent with
a biological mass to reduce organic content. Incorporated into the two chambers of the IBR™ are an
aeration tank or reactor and a sludge storage tank necessary to treat the influent waste and
discharge treated effluent.

For communities that have low-flow, high-strength waste, the IBR is very effective in reducing BOD
and TSS. By combining aeration, clarification and effluent disposal into a single reactor, the footprint
of the treatment system is drastically reduced.

Reactor Tank

The Reactor Tank’s operating capacity is a 17'L X 8’W X 8’ H portion of the IBR™ vessel where the
biological treatment occurs. Under normal conditions, the reactor holds a constant volume of
approximately 3,000 gallons of activated sludge. To that volume, the daily influent capacity of
10,000 gallons is added and mixed in two 5,000 gallon “batches”.

Client: Hickory Hills Subdivision Industrial Batch Reactor/10,000 GPD





3.4.2.

3.4.3.

3.4.4.

3.4.5.

3.4.6.

3.5.

3.6.

FILL Cycle

The cycle when the influent lift pumps are able to pump process waste into the reactor. The FILL
cycle can be a time or level interval set by the operator. During the FILL cycle, the aeration blower
will run.

REACT Cycle

The cycle when the influent lift pump is able to pump process waste into the reactor. This cycle has
a fixed time set by the operator to ensure contact in the reactor. During the REACT cycle, the
aeration blower will run.

SETTLE Cycle

The cycle when the solids within the reactor are allowed to fall to the floor of the reactor, leaving
the clear effluent at the top. During the SETTLE cycle, the Influent lift pump is disabled, preventing.
the solids from being disturbed. During the SETTLE cycle, the aeration blower is disabled.

DECANT Cycle

The cycle when an effluent pump or automated valve is used to remove clear effluent from the top
of the reactor. The effluent removal equipment is controlled by the level in the reactor and the
operator-defined time. During the DECANT cycle, the influent lift station is disabled. During the
DECANT cycle the aeration blower is disahled.

WASTE Cycle

The cycle when the sludge pump is used to remove a volume of settled solids from the floor of the
reactor. The sludge pump is controlled by an operator set time. During the WASTE cycle, the influent
lift pump is disabled. During the WASTE cycle, the aeration blower is disabled.

Sludge Storage Tank

The Sludge Storage Tank’s capacity is a 3'L X 8’W X 8'H portion of the IBR™ vessel where the sludge
pump will discharge solids during the WASTE Cycle. The Sludge Storage Tank will be equipped with
air diffusers to keep the sludge fresh during storage, prior to disposal.

Effluent Disposal

The Cloacina design assumes the final treated effluent will require a pump to dispose of effluent to
the surface water location. Typically, the effluent pump provided is capable of 30 feet of Total
Dynamic Head (TDH). If the site requirements are greater, Cloacina can provide equipment to meet
the application for an additional cost to the Client.
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4.2.

4.3.

4.3.1.

4.3.2.

4.3.3.

4.3.4.

Controls

Equipment Skid

All equipment, electrical and control panel will be factory installed on an equipment skid attached to
the IBR™ unit. The equipment skid will be completely enclosed with a locking man door for security
and protection from inclement weather. The equipment enclosure will be insulated, have an
exhaust fan, lighting and floor drain.

Central Control Panel

The control enclosure will be constructed of 304 Stainless Steel, unless otherwise specified or
required. The electrical controls will consist of magnetic starters and switches necessary to control
all electro-mechanical components on the treatment system. The blower motor(s) will be controlled
by HAND/OFF/AUTO (HOA) selector switches and magnetic starters in conjunction with the SCADA
controls. Circuitry will be protected by properly sized circuit breakers and fuses. All duplex or stand-
by equipment will be designed so that they may be operated by the controls system. The enclosure
will be wired for 480 volt, 3 phase and 4 wire incoming power.

SCADA Controls System

Cloacina provides an all-inclusive process controls package which gives the operator an easy-to-use
touchscreen Human Machine Interface (HMI) for monitoring, control of and making adjustments to
the entire treatment process. All process parameters are easy to understand and adjust by the
operator for varying conditions.

Cloacina’s controls package includes a graphical representation of the entire process, user-defined
control set points and alarm condition notifications. Additionally, the control program provides
tabular and graphical logging of important parameters necessary for efficient operation and record
keeping. Not limited to process control, Cloacina's SCADA system comes standard with the
following:

Alarm Module

Uses email and/or text messaging for notification of alarm conditions to selected individuals.

Report Module
Provides the operator with required information for inclusion in Self-Monitoring Reports (SMR) and
allows easy look-back at any day since start-up of the wastewater treatment plant.

Maintenance Module

Tracks actual equipment runtime and generates maintenance-due reminders for all plant equipment
in accordance with manufacturer’s recommendations. The system also tracks and logs the
completion of the generated work orders — a valuable tool for warranty claims and useful to
management for cost tracking.

Remote Monitoring and Control

Provided for in every Cloacina controls package and is easy to implement using an existing high-

speed Internet connection. Where high-speed Internet access is not readily available, a DSL Air-Card
7
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can be used. Using either method of Internet access, the entire treatment process can be monitored
and controlled remotely from anywhere with an active Internet connection. This feature also allows
Cloacina to assist the plant operator in troubleshooting the process, making adjustments to the
plant and providing real-time on-line training during start-up and subsequently, on an as-needed
basis.
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5.1.

Cloacina Scope of Supply

The following equipment will be supplied by Cloacina as part of the 10,000 GPD IBR™ unit.

Controls Equipment*

To ensure proper plant operation and performance, maintain equipment operating strategy, provide
daily records and real time monitoring capabilities, the following controls equipment will be

provided by Cloacina:

PROCESS EQUIPMENT QUANTITY
INSTALLED | SPARE
Influent Lift Station Level transducer 1 0
Influent Lift Station Pump Controls 2 0
Influent Screen Wash solenoid 1 0
Aeration Tank Level transducer 1 0
Sludge Storage Tank Level transducer 1 0
Effluent Flow Meter 1 0
Sludge Storage Level transducer 1 0
Power Stainless steel control panel 1 0
Controls Touchscreen controls computer 1 0
Controls HD security camera for monitoring of facility 1 0
performance

*This equipment list is preliminary for proposal purposes. The final equipment selections will be
detailed in the Equipment Submittal Package for the Client’s approval.
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5.2,

General Equipment and Materials Supplied*
The following equipment will be supplied by Cloacina as part of the 10,000 GPD RMBR:

PROCESS EQUIPMENT QUANTITY
INSTALLED | SPARE

Lift Station Non Clog Submersible Pump(s) 2 0

Lift Station Pump bases and slide rails 2 0

Aeration tank Aeration blower 1 0

Aeration tank OTT Magnum diffuser grid for existing aeration 1 0
tank

Aeration tank Decant Pump 1

Aeration tank Waste Pump 1

IBR tank 8'W X 20’L X 10’H stainless steel tank (includes i
sludge storage)

Access ladder Access ladder for visual inspection of system, 1 0
with locking latch for security.

Enclosed Equipment Skid | 8'"W X 8L X 8’ H (approximate) 1 0

*This equipment list is preliminary for proposal purposes. The final equipment selections will be
detailed in the Equipment Submittal Package for the Client’s approval.

Client: Hickory Hills Subdivision Industrial Batch Reactor/10,000 GPD
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5.3.

5.3.1.

5.3.2.

5.3.3.
5.3.4.

5.3.5.

5.3.6.

—CLOAC

e

Documents, Materials and Services Supplied
The following will be supplied by Cloacina as part of the package treatment system:

Project Drawings

All drawings are the property of Cloacina. The drawings and illustrations submitted to the Client
show the general type, arrangement and approximate dimensions of the equipment to be furnished
for the Client’s information only. Cloacina makes no representation or warranty regarding their
accuracy. Unless expressly stated to the contrary, all drawings, illustrations, specifications and/or
diagrams form no part of this agreement. Cloacina reserves the right to alter such details in design
or arrangement of its equipment which, in its judgment, constitute an improvement in construction,
application or operation. After Client’s acceptance, any changes in the type of equipment, the
arrangement of the equipment or application of the equipment requested by the Client will be
made at the Client's expense. Instructions necessary for the installation, operation and
maintenance of the equipment will be supplied by Cloacina.

Operation and Maintenance Manual (OMM)
This includes the Cloacina IBR™ OMM and all ancillary equipment OMMs,

Equipment Submittal Package

Factory Inspection Form
The Cloacina Factory Inspection Form will be provided for all Cloacina-supplied equipment and
controls, if applicable.

Start-up/Commissioning Services

Two, eight-hour days of on-site start-up/commissioning will be provided after the Cloacina Pre-
Commission Checklist is completed and submitted by the Client and received and approved by
Cloacina.

Online Technical Support
Cloacina will provide the Client one year of online technical support for the SCADA system and
controls from the date of start-up.

11
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6.1.

6.2.

6.3.

6.4.

Client Scope of Supply
The following will be supplied/completed by parties other than Cloacina and will include, but are not
limited to:

General Equipment and Materials
The following equipment will be supplied by the Client in good working order for incorporation of
Cloacina package system.

PROCESS EQUIPMENT QUANTITY

INSTALLED | SPARE

Influent lift station vessel | Lift station vessel installed with a 5,000 gallon 1 0
capacity below the gravity inlet no more than
50’ from the IBR™ installation site.

Secondary lift station inlet | Design and construction of gravity line or lift 1 0
station to convey flow from the east gravity
flow line.

Power to sight

Operations Personnel

A qualified Wastewater Treatment Plant Operator, licensed in the state the equipment is being
installed, to oversee the day-to-day operation of the wastewater treatment plant, collect the
required samples and complete the necessary regulatory agency reporting, if applicable.

Maintenance Personnel

A qualified Wastewater Treatment Plant Maintenance Mechanic to oversee routine maintenance of
the wastewater treatment plant, ensure that all equipment is serviced and maintained as outlined
the OMMs, make emergency repairs and complete all maintenance work orders generated by the
SCADA system, if applicable.

Equipment Installation
Installation of all Cloacina-supplied and non-Cloacina supplied equipment.

Cloacina package treatment units are preassembled and shop tested, installation typically consists of
preparing the site with a concrete pad or gravel base, bringing power to the sight and connecting
power, water, influent and effluent lines.

Cloacina provides installation instructions with each system, drawings and labeled connection
points.
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6.5.

6.6.

6.7.

6.8.

6.9.

6.10.

6.11.

6.12.

6.13.

6.14.

Concrete Slab

Design and construction of a concrete equipment slab. The slab must be sufficient to support and
contain all Cloacina-supplied equipment. Cloacina will provide the Client with the necessary
dimensions for final design.

Electrical
On-site electrical design and equipment supply and installation.

Engineering
Engineering of the project site necessary for construction and installation of process waste
treatment equipment.

Receiving
Receiving, unloading and safe storage of all Cloacina-supplied equipment until ready for installation.

Lifting
Lifting devices capable of lifting 5 tons for the off-loading and setting of the Cloacina-supplied
equipment skid.

Seed Sludge

Approved source for start-up seed sludge (3,000 gallons), Cloacina must receive a sample of the
proposed seed sludge no later than 30 days prior to start-up of system.

Internet
Internet/data connection (The Client must maintain a connection for one year from the date of
start-up).

Potable Water

Installation of %” potable water line with Department of Health Services (DHS) approved back-flow
device for probe wash and housekeeping needs.

Seismic Requirements

No provision is made in this proposal for seismic requirements. Seismic requirements must be
defined by the Client in writing prior to submittals. If seismic construction and a stamp are to be
provided by Cloacina, the cost to do so will be paid by the Client as an additional charge.

Permitting
Permitting and permitting fees necessary to construct and install all items related to the process
waste treatment system.
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Pricing

Base Package Pricing
Base pricing for the proposed equipment and services is shown below. All pricing is based on the
Design Specifications detailed in Section 2.

Cloacina will provide a 10,000 Gallon Per Day Industrial Batch Reactor Package Treatment System, as
outlined above, for the price of $263,972.52*

*Pricing does not include any Optional Equipment and Services detailed below.
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7.2.

Optional Equipment and Services
The following equipment/services are available for an additional cost over the base pricing listed
above.
PLEASE INITIAL THE APPLICABLE BOX TO EITHER PURCHASE OR DECLINE THE OPTIONS BELOW:
INITIAL INITIAL
HERETO | HERETO
NO. | EQUIPMENT/SERVICE DESCRIPTION PRICE PURCHASE | DECLINE
1 | Thermal protection Cloacina will provide insulation and
wrapping of all piping/equipment and
tankage as necessary to protect from
freezing conditions. Price does not
include thermal tracing for sub-zero
temperatures or extended freeze
conditions 522 900.00
2 | Denitrification A Mixer, Dissolved Oxygen Sensor and
equipment and Control Module necessary to perform
controls denitrification process prior to the
SETTLE Cycle $17,650.00
3 | Disinfection Tankage, Chemical Pump and Control
equipment and Module necessary to provide
controls disinfection of effluent $21,482.00
4 | Shipping Shipping of the Influent Lift Station
Equipment, IBR™ vessel equipment
skid and all equipment to the project
location. STBD
5 | BASE PACKAGE THE QUOTED PRICE FROM ABOVE
PRICING $ 263,972.52
6 | TOTALFOR ALL PLEASE WRITE IN THE TOTAL PRICE
UPGRADES OF THE DESIRED ADDITIONAL X X
EQUIPMENT AND SERVICES YOU
WANT TO PURCHASE $
7 | TOTALSYSTEM PLEASE TOTAL LINES 4 AND 5 AND
PRICEINCLUDING | WRITE THE NEW PROJECT TOTAL X X
UPGRADES $
15
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7.3.

7.3.1.

7.3.2.

7.3.3.

7.3.4.

7.3.5.

7.4.
7.4.1.

7.4.2.

7.4.3.

~CLOAC

Invoicing and Payment Schedule
The pricing quoted in this proposal is based on the following terms of payment:

30% due upon receipt of executed contract or issuance of Purchase Order
(PO)

A payment for 30% of the total contract amount, including all upgrades and/or options, must
accompany the executed contract or PO in order for any work on the project to commence.

30% due upon approval of submittals and release for fabrication

A payment for 30% of the total contract amount, including all upgrades and/or options, must
accompany the approved submittals and release for fabrication. Production of the system will not
begin until this payment has been received.

30% due prior to shipping

A payment for 30% of the total contract amount, including all upgrades and/or options, must be
received before Cloacina will allow any equipment to be loaded for shipment to the job-site or
contractor’s facility.

10% due Net 30 days from the date of start-up.

A payment for 10% of the total contract amount, including all upgrades and/or options, must be
received by Cloacina 30 days from the date of start-up. Retention is not to be held for longer than
30 days for any reason. Should the client/contractor delay payment past 30 days, late fees and
penalties shall apply as detailed below.

Payment Delay

Any delays in meeting the above payment milestones will cause delays in and/or stoppage of the
project and production schedules until the payment has been received. Additionally, any Client
delays during the project may result in the Client being charged for items such as: increased
materials costs, storage fees, placement of the system in/out of production and/or increased project
management costs.

Pricing and Payment Terms

Pricing is valid for 30 calendar days

Pricing is valid for 30 calendar days from the date listed on the coversheet of this document.
Cloacina reserves the right to cancel or withdraw this quotation at any time with or without notice
or cause prior to acceptance by the Client.

Bonding
No bonds of any kind are included in the above price. Any required bonds can be provided by
Cloacina upon request, but will result in additional charges to the Client.

Currency
All prices quoted are in United States Dollars (USD).
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7.4.4.

7.4.5.

7.4.6.

7.4.7.

7.4.8.

Taxes

The above pricing does not include any taxes. Any applicable sales tax, value added tax, local,
state/provincial, federal or international taxes, duties and/or tariffs are the sole responsibility of the
Client.

Credit Application

Cloacina may, at its discretion, require the Client to complete a credit application. Cloacina reserves
the right to require payment in advance and otherwise modify credit terms should the Client’s credit
standing not meet Cloacina’s acceptance.

Finance Charge

In the event payment is not made when due, or retention is held longer than 30 days from the date
of start-up, the Client agrees to pay Cloacina a service or finance charge of the lesser of 1.5% per
month/18% per annum or the highest rate permitted by applicable law on the unpaid balance of the
invoice from and after the invoice due date. The Client is responsible for all costs and expenses
associated with any checks returned due to insufficient funds. Export shipments will require
payment prior loading for shipment or an appropriate Letter of Credit.

Changes in Client Status and/or Financial Security

If, during the performance of the contract with the Client, the financial responsibility or condition of
Client is such that Cloacina in good faith deems itself insecure or if the Client becomes insolvent, a
material change in the ownership of the Client occurs, the Client fails to make any payments in
accordance with the terms of this document, then Cloacina is not obligated to continue
performance under the contract and may stop equipment in transit and defer or decline to make
delivery of equipment, except upon receipt of satisfactory security or cash payments in advance, or
Cloacina may terminate the order upon written notice to the Client without further obligation to
Client whatsoever.

Failure to Make Payments

If the Client fails to make payments or fails to furnish security satisfactory to Cloacina, then Cloacina
shall also have the right to enforce payment of the full contract price of the work completed and in
process. Acceptance by Cloacina of less than full payment shall not be a waiver of any of its rights
hereunder. The Client shall not assign or transfer this agreement or any interest in it, or monies
payable under it, without the written consent of Cloacina. Any assighment made without such
consent shall be null and void.

Conditional Offering and Client’s Warranty

The Client understands that this proposal has been issued based upon the information provided by
the Client, and made available to Cloacina, as of the date on the cover sheet of this document. Any
changes or discrepancies in site conditions (Including but not limited to system influent
characteristics, changes in Environmental Health and Safety (EH&S) conditions and/or newly
discovered EH&S concerns, the Client’s financial standing, Client’s requirements and/or any other
relevant change or discrepancy in the factual basis upon which this proposal was created, may lead
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9.

9.1.
9.1.1.

9.1.2.

9.2,

to changes in the offering, including but not limited to changes in pricing, warranties, quoted
specifications and/or terms and conditions.

Client warrants the accuracy of any and all information relating to the details of its operating
conditions and project understanding and that Cloacina can justifiably rely upon the accuracy of the
Client’s information in its performance. Should the Client’s information prove inaccurate, the Client
agrees to reimburse Cloacina for any losses, liabilities, damages and expenses that Cloacina may
have incurred as a result of any inaccurate information provided by the Client to Cloacina.

Loading, Packing, Shipping, Delivery and Inspection

Loading
Factory Pick-up

Equipment craning and loading onto the trailer of the shipping agent at the Cloacina factory is
included in the above pricing. Cloacina will only lift and set the equipment on the trailer —no
assistance will be provided with strapping, securing and/or tarping the load. Any damage as a result
of improper strapping, securing and/or tarping will be the responsibility of the shipping agent and
Cloacina shall not be liable. Title and ownership transfers to the Client immediately upon Cloacina
setting the equipment on the trailer of the third party shipping agent and Cloacina is not liable for
any damage to the equipment or caused by the equipment from that time forward.

Cloacina as the Shipping Agent

Should Cloacina act as the shipping agent, title, ownership, liability for damage to the equipment or
caused by the equipment, the risk of loss of the material and repair/replacement costs shall pass to
the Client upon commencement of third-party rigging or removal/lifting of the equipment from
Cloacina’s trailer by the crane/forklift operator. Cloacina will unstrap and/or untarp the load upon
arrival but will not provide the crane/forklift operator with assistance and/or direction in removal of
the unit from the trailer. Cloacina is not liable for any damage sustained during rigging, forklift
positioning and/or removal/lifting. Damage to the unit during rigging, removal and/or lifting may
void the Equipment Warranty and/or Process Guarantee.

Packing

The above price includes standard packing and preparation for shipping according to Cloacina's
specifications. Standard packing does not include provisions for inclement weather. Should the
Client require weather-resistant packing, Cloacina can provide it for an additional cost to the Client.
All costs and taxes associated with special packing requested by the Client, including packing for
international exports, shall be paid by the Client as an additional charge. Shipping and packing
prices are subject to change without notice.
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9.3.

9.3.1.

9.3.2.

9.4.
9.4.1.

9.4.2.

9.4.3.

9.4.4.

Shipping

Freight on Board (FOB)

Equipment shipping, fuel surcharges and transportation insurance are not included in the above
pricing and are the responsibility of the Client. Shipping is FOB from Cloacina’s factory in Grover
Beach, CA, 93433. Cloacina recommends that the Client purchase shipping insurance through the
shipping agent and/or their corporate insurance carrier.

Schedule

Shipping is estimated at 20 to 26 weeks after order acceptance. Cloacina and the Client will arrange
a kick-off meeting after contract acceptance to develop a project schedule. Expedited project
completion and shipping are available for an additional cost to the Client.

Delivery

Production Schedule

The delivery schedule presented is based on current workload backlogs and production capacity.
This estimated delivery schedule assumes two weeks for Client review of the Equipment Submittal
Package. Any delays in Client approval or requested changes may result in additional charges to the
Client and/or a delay to the production schedule and delivery date.

Client Acceptance

Cloacina’s price and delivery schedule are based on the assumption that the Client will take delivery
as and when foreseen by the schedule. When this is not the case, Cloacina and the Client must agree
in advance on an alternative place of delivery, failing which Cloacina will be entitled to ship the
equipment to storage. In such cases, the Client shall be liable for all storage and redelivery fees.

Delivery Date

Delivery dates are estimates, and time is not of the essence. Cloacina shall not be responsible to the
Client for any loss, whether direct, indirect, incidental or consequential in nature, including without
limitation loss of profits arising out of or relating to any failure of the goods to be delivered by the
specified delivery date. In the absence of specific instructions, Cloacina will select the shipping
agent, the equipment will be shipped COD and the shipping charges will be due and payable by the
Client upon delivery.

Additional Costs

The Client shall be responsible for any additional costs resulting from inaccurate delivery
information, lack of delivery or equipment placement instructions and/or omission of special or
unique delivery details such as dirt roads, steep grades, etc. Additional costs may include, but are
not limited to, storage, insurance, protection, re-inspection and redelivery expenses. Client further
agrees that any payment due on delivery shall be made on delivery into storage as though the
equipment had been delivered in accordance with the order. Claims for loss of or damage to
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9.4.5.

9.5.

10.

10.1.
10.1.1.

10.1.2.

10.2.
10.2.1.

equipment in transit must be made to the shipping agent, not to Cloacina. Cloacina recommends
that the Client and/or the Client’s agent, contractor or engineer meets the shipping agent at the
time of delivery to inspect the condition of all Cloacina-provided equipment.

Damage

Any visible damage to equipment or components during shipping must be declared to Cloacina and
the shipping company prior to unloading. Authorization to unload must be received by Cloacina in
writing only. Unloading equipment that may have been damaged during shipment, without express
written permission from Cloacina, will void the Equipment Warranty and Process Guarantee.

Inspection

The Client shall have the right to inspect all Cloacina-provided equipment upon their receipt and
shall notify Cloacina in writing of any nonconformity of the equipment with this agreement within
seventy-two hours of delivery by the shipping agent at the client’s job-site, other agreed upon
location or to storage, regardless of whether the Client and/or their agent, contractor or engineer is
there to receive the equipment in person. Failure to give such notice shall constitute a waiver of the
Client's right to inspect and/or reject the equipment for nonconformity and shall be equivalent to an
irrevocable acceptance of the equipment by the Client.

Installation, Start-up and Commissioning

Installation

Responsibility

Installation is the sole responsibility of the Client and costs to install the Cloacina-provided
equipment are not included in the above pricing. The Client may have installation performed by a
contractor, engineer or their own mechanical staff. Cloacina can provide contact information for
factory-authorized installers, upon request. Cloacina assumes no liability for the quality of
workmanship in any installation, regardless of who installs the equipment.

Guidelines

Should the Client and/or their agent, contractor, engineer or staff install the equipment contrary to
Cloacina’s installation guidelines or direct a factory-authorized representative to do so, the
Equipment Warranty and Process Guarantee are void.

Start-up and Commissioning

General Provisions

Equipment start-up and commissioning are included in the above pricing. Cloacina will provide a
factory-trained technician for five, eight-hour days on-site to perform start-up, commissioning,
warranty validation and Client training. Additional eight-hour days are available for $1200 per day
plus travel costs and per diem.
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10.2.2.

10.2.3.

10.2.4.

10.2.5.

11.
11.1.

Procedures

Cloacina requires that all factory-supplied equipment be installed and started-up in strict
accordance with Cloacina’s installation and start-up procedures and/or in accordance with
local/state/federal building codes (Whichever is more stringent) in order to maintain the validity of
Cloacina’s Equipment Warranty. Start-up must be performed by an authorized Cloacina
representative. Should start-up occur outside the presence of an authorized Cloacina representative
and without the prior written consent of Cloacina, Cloacina’s Equipment Warranty and Process
Guarantee are void.

Engineering Oversight

In the event that the Client hires an engineer for start-up supervision, such engineer will function in
a supervisory capacity only. Cloacina’s start-up technician shall not follow start-up directions from
engineers that are contrary to Cloacina’s Standard Start-Up Procedures. Cloacina requires the Client
to have a licensed electrician on-site at all times during start-up, the cost of which will be paid by the
Client.

Start-up and Commissioning Scheduling

In order to schedule a start-up/commissioning date, the Client must notify Cloacina at least two
weeks prior to the date they desire start-up/commissioning services. Should the Client need to
cancel and/or reschedule a start-up date once a date has been scheduled, the Client must notify
Cloacina in writing and will be responsible for any costs Cloacina incurs to cancel and/or reschedule,
including, but not limited to: airline ticket cancelation/change fees, rental car cancelation/change
fees, hotel cancelation/change fees, etc.

Delays

Should a Cloacina start-up technician arrive at the Client’s job-site on the agreed upon start-up date
and find the site, Cloacina-provided equipment, equipment provided by others and/or the Client not
ready to start-up the equipment, upon arrival, for any reason, Cloacina will count that day as day 1
of the five included start-up days, regardless of whether Cloacina directs the start-up technician to
remain on-site or return to Grover Beach, which shall be at Cloacina’s discretion. Should the Client
then require more start-up days than the four remaining, it will be at the additional per
day/travel/per Diem costs outlined above.

Equipment Warranty

Overview

Cloacina expects and plans for a successful project with each client. Each system is designed and
built using only the highest quality components that have a proven track record in the wastewater
industry. As a result, each treatment plant comes standard with one year warranty on all Cloacina-
provided equipment.
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11.2.

11.3.

11.4.

11.5.

11.6.

11.7.

11.8.

=2

PCLOACINA

Warranty Period

Cloacina warrants its materials and workmanship for a period of twelve months from the date of
start-up, or eighteen months from the date of equipment shipment, whichever occurs first.
Extended warranties are available for an additional cost to the Client.

Warranty Changes

No additional warranty, either expressed or implied, is to be construed as binding. Any changes to
this warranty must be issued in writing by Cloacina and will be issued as an addendum to this
document.

Damage

Cloacina’s Equipment Warranty expressly excludes any liability for damage to equipment caused
during shipping (Unless Cloacina is the shipping agent) or under any other circumstances once title
for the equipment has passed to the Client.

Equipment Storage
All materials, once delivered to the job-site, are required to be stored in a protected area and tarped
during times of inclement weather.

Membrane Storage

Membranes, if supplied, must be stored between the temperatures of 55 and 85 degrees
Fahrenheit. If ambient temperatures are expected to be outside of this range, temperature-
compensated indoor storage is required to be provided by the Client and/or their agent. Neither
the Client nor their agent may remove membranes, if supplied, from their packaging prior to start-
up unless written permission has been issued by Cloacina. Removal of the membranes from their
packaging will void the Equipment Warranty and the Process Guarantee. Improper storage of
Cloacina-supplied equipment and/or membranes prior to installation will void the Equipment
Warranty and Process Guarantee.

Consumables
Cloacina does not warrant consumables.

Equipment Repair or Replacement

Cloacina shall, at its option and at no cost to the Client, either repair or replace any product which
fails to conform to the Equipment Warranty; provided, however, that under either option, Cloacina
shall not be obligated to remove the defective product or install the replaced or repaired product.
The Client shall be responsible for all other costs, including, but not limited to, service costs,
shipping fees and expenses. Cloacina shall have complete discretion as to the method or means of
repair or replacement. Client’s failure to comply with Cloacina’s repair or replacement directions
shall constitute a waiver of its rights and render the Equipment Warranty void. Any parts repaired
or replaced under the Equipment Warranty are warranted only for the balance of the warranty
period on the parts that were repaired or replaced. The Equipment Warranty is conditioned on the
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Client giving written notice to Cloacina of any defects in material or workmanship of warranted
equipment immediately after any defects are first manifest.

11.9. Change of Ownership
The Equipment Warranty is extended to the original Client/end-user only and is not transferrable to
new owners and/or other third parties.

11.10. Exclusions
Cloacina shall have no warranty obligations to the Client with respect to any product or parts of a
product where one or more of the following applies:

11.10.1. Third Party Repairs
The equipment has been repaired by third parties other than Cloacina and/or without Cloacina’s
written approval.

11.10.2. Misuse or Damage
The equipment has been subject to intentional or unintentional misuse, misapplication, neglect,
alteration, accident or physical damage.

11.10.3. Use Contrary to Instructions
The equipment has been used in a manner contrary to Cloacina’s instructions for installation,
operation and/or maintenance.

11.10.4. Wear, Tear and Corrosion
The equipment has been damaged from ordinary wear and tear, corrosion or chemical attack.

11.10.5. Abnormal Conditions
The equipment has been damaged due to abnormal conditions, vibration, failure to properly prime
or operation without flow.

11.10.6. Improper Electrical Conditions
The equipment has been damaged due to a defective power supply or improper electrical
protection.

11.10.7. Non-Cloacina Ancillary Equipment
The equipment has been damaged from the use of ancillary equipment not sold by Cloacina or not
approved by Cloacina in connection with products supplied by Cloacina. Cloacina strongly
recommends that, prior to installation of any ancillary equipment, the Client contacts their
Cloacina representative to ensure that the desired ancillary equipment is compatible with the
Cloacina-provided equipment and treatment process.

In the case of products not manufactured by Cloacina, there is no warranty from Cloacina; however,
Cloacina will extend to the Client any warranty received from Cloacina’s supplier of such products
for the warranty period given to Cloacina.
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11.10.8. Liability Limitations

12.

12.1.

12.2.

12.3.

12.4.

The foregoing warranty is exclusive and in lieu of any and all other express or implied warranties,
guarantees, conditions or terms of whatever nature relating to the equipment provided hereunder,
including without limitation any implied warranties of merchantability and fitness for a particular
purpose, which are hereby expressly disclaimed and excluded. Client’s exclusive remedy and
Cloacina’s aggregate liability for breach of any of the foregoing warranties are limited to repairing or
replacing the product and shall in all cases be limited to the amount paid by the client as outlined
above. In no event is Cloacina liable for any other form of damages, whether direct, indirect,
liguidated, incidental, consequential, punitive, exemplary or special damages, including but not
limited to loss of profit, loss of anticipated savings or revenue, loss of income, loss of business, loss
of production, loss of opportunity or loss of reputation.

Process Guarantee

Cloacina’s treatment systems are guaranteed to function properly and to meet the Design Criteria
specified in Section 2 for a period of twelve months from the date of initial start-up performed by an
authorized Cloacina representative. In order for the Process Guarantee to remain in effect, the
Client must never exceed the Design Criteria in Section 2 and comply with all of the following:

Reports

The Client and/or their agent must provide operational and lab reports to Cloacina on a weekly basis
during the first six months of operation and on a monthly basis for the remaining six months in
order for Process Guarantee to remain in effect. Cloacina will supply applicable document
templates for the Client’s fulfillment of this reporting requirement. Either FAX or emailed reports
are acceptable.

Operations
The Client and/or their agent must operate the treatment system in accordance with the Design
Specifications outlined in Section 2 and within all OMMs.

Operations and Maintenance Manual
The Client and/or their agent must adhere to the operations and maintenance procedures as set
forth in the OMM and/or provided with the treatment plant upon start-up.

Internet

The Client and/or their agent must provide and maintain a reliable high-speed Internet connection
(Minimum speed of 400Kbps) to the Cloacina-supplied SCADA Controls Computer. It is the Client’s
responsibility to provide the necessary network security clearances for Cloacina to access the system
remotely using GoToMyPC or other third party remote desktop software. In addition, the Client
and/or their agent shall maintain Port 25 for SCADA's use for alarm text/email notification of alarm
conditions.
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12.5.

12.6.

12.7.

13.

13.1.

Maintenance

The Client and/or their agent shall perform all routine equipment maintenance in accordance with
the SCADA System Maintenance Module, the OMM, and/or the respective equipment
manufacturers’ recommendations, whichever is the most stringent.

Lab Work

The Client and/or their agent shall perform all process control lab work applicable and enter all data
into SCADA History as well as include lab results in the weekly/monthly reports.

Compliance

Should the client fail to comply with any of the above criteria, the Process Guarantee will be void
from the date of the Client’s non-compliance. From that date forward, Cloacina will not be
responsible for any system upsets, effluent violations, the Client’s inability to reuse effluent and/or
any fines or other costs, including lost revenue or ancillary costs that may be incurred, including
costs to repair or cure any damage to the system as a result of noncompliance.

General Terms and Conditions

This document is an offer by Cloacina to sell the equipment and/or services set forth herein and is
conditional on Client’s assent to these terms and conditions. This document is to be included, in its
entirety, in any issued POs or subcontracts. Acceptance by the Client is expressly limited to these
terms and conditions. Any additional or different terms and conditions contained in Client’s PO or
other communication shall not be effective or binding upon Cloacina unless specifically agreed to in
writing by Cloacina; Cloacina hereby objects to any such conditions. The failure of Cloacina to object
to specific provisions contained in any PO or other communication from Cloacina shall not be
construed as a waiver of these terms and conditions nor an acceptance of any such provisions.
Neither Cloacina’s commencement of performance nor delivery shall be deemed or construed as
acceptance of Client’s additional or different terms and conditions. Client acknowledges that this
document is the complete and final agreement between the parties and this document supersedes
all prior negotiations, representations, or agreements, either written or oral, between the parties
and, further, can only be altered, modified or amended with the express written consent of
Cloacina.

Release

The Client gives Cloacina permission to use project information, including but not limited to: project
name, client name, location, design criteria, photographs, drawings, images, renderings, etc., for the
purposes of marketing/promotional materials that may be printed, broadcast or used in digital
formats on-line. The Client acknowledges that Cloacina may elect to hire/employ aerial
photographers, photographers, artists, etc. for the purpose of documenting project progress and
the final product. Cloacina shall, upon request, share any photographs or images of the project with
the Client for their exclusive use. Photographs, images, likenesses and project information shall be
used at the discretion of Cloacina and the Client is not entitled to editorial control or compensation.
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13.2.

13.3.

13.4.

13.5.

Limited Liability

In no event shall Cloacina’s liability under this agreement exceed the amount paid by the Client
under this agreement. Cloacina shall have no liability for loss of profit, loss of anticipated savings or
revenue, loss of income, loss of business, loss of production, loss of opportunity, loss of reputation,
indirect, consequential, incidental, punitive or exemplary damages.

Cloacina Cancelation

Cloacina may cancel or suspend this agreement and Cloacina shall have no liability for any failure to
deliver or perform, or for any delay in delivering or performing any obligations, due to acts or
omissions of the Client and/or its agent, engineer, contractors or third party representatives or due
to circumstances beyond its reasonable control, including but not limited to acts of God, fire, flood
or other natural disasters, war and civil disturbance, riots, acts of governments, terrorism, disease,
currency restrictions, labor shortages or disputes, unavailability of materials, fuel, power, energy or
transportation facilities, failures of suppliers or subcontractors to effect deliveries, in which case the
time for performance shall be extended in an amount equal to the excused period, provided that
Cloacina shall have, as soon as reasonably practicable after it has actual knowledge of the beginning
of any excusable delay, notified the Client of such delay, of the reason therefore and of the probable
duration and consequence thereof. Cloacina shall use its best efforts to eliminate the cause of the
delay, interruption or cessation and to resume performance of its obligations hereunder with the
least possible delay.

Client Cancelation

Except as otherwise provided in this agreement, no order may be cancelled unless requested in
writing by one party and accepted in writing by the other. In the event of a cancellation by the
Client, the Client shall, within thirty days of such cancellation, pay Cloacina a cancellation fee, which
shall include all costs and expenses incurred by Cloacina prior to the receipt of the request for
cancellation including, but not limited to: Estimating costs, engineering
(Process/mechanical/civil/electrical/controls), drawing costs, copies, lost profits, project
management, all commitments to its suppliers, subcontractors and others, all labor and overhead
expended by Cloacina, plus a reasonable charge for profit. Cloacina may charge a restocking fee and
may reassign equipment initially assigned to the Client’s project to another client.

Default

Notwithstanding anything to the contrary herein, in the event of the commencement by or against
Client of any voluntary or involuntary proceedings in bankruptcy or insolvency or in the event Client
shall be adjusted bankrupt, make a general assignment for the benefit of its creditors, or if a
receiver shall be appointed on account of Client’s insolvency, or if Client fails to make payment
when due under this agreement, or in the event Client does not correct or, if immediate correction
is not possible, commence and diligently continue action to correct any default of Client to comply
with any of the provisions or requirements of this agreement within ten calendar days after being
notified in writing of such default by Cloacina, Cloacina may, by written notice to Client, without
prejudice to any other rights or remedies which Cloacina may have, terminate its further
performance of this agreement. In the event of such termination, Cloacina shall be entitled to
receive payment as if Client has cancelled the agreement as per the preceding paragraphs. Cloacina
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13.6.

13.7.

13.8.

13.9.

13.10.

may nevertheless elect to complete its performance of this agreement by any means it chooses.
Client agrees to be responsible for any additional costs incurred by Cloacina in so doing.

Termination

Upon termination of this agreement, the rights, obligations and liabilities of the parties which shall
have arisen or been incurred under this agreement prior to its termination shall survive such
termination.

Failure to Insist

Cloacina’s failure to insist, in any one or more instances, upon Client’s performance of any term of
this proposal, or to exercise any rights conferred, shall not constitute a waiver or relinquishment of
any such right or right to insist upon Client’s performance in any other regard.

Severability

If any term, covenant, condition or provision of these Terms and Conditions is held by a court of
competent jurisdiction to be invalid, void or unenforceable, the remainder of the provisions hereof
shall remain in full force and effect and shall in no way be affected, impaired or invalidated.

Governing Laws and Venue

The terms of this agreement and all rights and obligations hereunder shall be governed by the laws
The State of California. Any petitions filed against Cloacina shall be filed, heard, tried and decided in
The San Luis Obispo County Superior Court. In international transactions, the rights and obligations
of the parties hereunder shall not be governed by the 1980 United Nations Convention on Contracts
for the International Sale of Goods.

Indemnification

To the fullest extent permitted by law, the Client agrees to indemnify, defend and hold harmless
Cloacina and any of its respective officers, agents, employees, affiliates, parents and subsidiaries
from and against any and all liability claims, loss, damage or costs (Including but not limited to
attorney’s fees, loss of profit, business interruption or other special or consequential damages,
damages relating to property damage, bodily injury or damages relating to wrongful death) arising
out of or relating to the installation, operation, maintenance, use or possession of any Cloacina-
provided equipment. This indemnity provision also applies to any claims asserted against Cloacina
based upon strict or product liability causes of action. The Client shall not be obligated to indemnify
Cloacina for that part of any loss, damage or liability caused solely by the intentional misconduct or
sole negligence of Cloacina. In furtherance of, but not in limitation to the indemnity provisions in
this document, the Client expressly and specifically agrees that the foregoing obligation to indemnify
shall not be in any way affected or diminished by any statutory or constitutional imitation of liability
or immunity Client enjoys from suits by its own employees. The duty to indemnify will continue in
full force indefinitely from the date of execution of this document and is not diminished by
cancelation or early termination of the agreement if Cloacina provides any equipment to the Client.
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Attachments

M-0.1 Area of Work

M-0.2 Legend

M-0.3 Process Flow

M-1.0 Overall Site Plan

M-1.1 Prefabricated Package Unit Plan

M-1.2 Prefabricated Package Unit Plan Elevation

M-1.3 Prefabricated Package Unit Side Elevation
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15.

Acceptance

Please indicate acceptance of the terms, conditions and pricing detailed herein by having an
authorized agent sign and date below.

Authorized Agent’s Signature Printed Name
Title Date
Authorized Cloacina Signature Date

Client: Hickory Hills Subdivision Industrial Batch Reactor/10,000 GPD
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NOTES:

1. ALL EXTERNAL PIPING TO THE TANK IS TO BE
SUPPLIED AND INSTALLED BY THE INSTALLING
CONTRACTOR.

2. FOUNDATION PAD/SLAB MATERIALS AND DESIGN IS
DETERMINED BY THE CIVIL ENGINEER AFTER SOIL
ANALYSIS IS COMPLETED.

3. MATERIALS FOR ANCHORING OF TANK TO THE
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A ELECTRICAL POWER AND CONNECTION TO THE
CONTROL PANEL IS BY THE ELECTRICAL
CONTRACTOR.
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WELDED CONNECTION
FLANGE CONNECTION
HOSE CONNECTION
ECCENTRIC REDUCER
CONCENTRIC REDUCER
CAP

BEND (45° OR 90°)
SPOOL/COUPLING
TEE

GATE VALVE

GLOBE VALVE
NEEDLE VALVE
CHECK VALVE

BALL VALVE
BUTTERFLY VALVE
3—WAY VALVE
DIAPHRAGM VALVE
ROTARY VALVE
CENTRIFUGAL PUMP

BLOWER MOTOR

FLOW NOZZLE
BASKET STRAINER

VALVE WITH BACK PRESSURE
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ABBREVIATIONS LIST

L

LINE VALVE STATUS SYMBOLS

TYPICAL VALVE ANNOTATIONS

AB = AIR BLOWER

AHU = AIR HANDLING UNIT

ASV = AIR SWITCH VALVE

B = BIN / SKIP

BY = BUTTERFLY VALVE

CAE = COOLER, AIR EVAPORATIVE
CO = COMPRESSOR

DAMD = DUCT AIR MONITOR DEVICE
D/S = DUTY / STANDBY

DO = DISSOLVED OXYGEN

DWF= DRY WEATHER FLOW

FEPS = FINAL EFFLUENT PUMPING STATION
FFPS = FORWARD FEED PUMPING STATION

FM = FLOW METER

GY = GATE VALVE

IBR = INTERNAL BIO REACTOR

LS = LIMIT SWITCH

LT = LEVEL TRANSDUCER

M = MOTOR

MLSS = MIXED LIQUOR SUSPENDED SOLIDS

OIM = OPERATOR INTERFACE MODULE
P = PUMP

FO — FAIL OPEN
FC - FAIL CLOSED

FL — FAIL LOCKED (POSITION DOES NOT CHANGE)

FI — FAIL INDETERMINATE
FAl — FAIL AS IS

NO — NORMALLY OPEN
NC - NORMALLY CLOSED
LO — LOCKED OPEN

LC — LOCKED CLOSED

MISCELLANOUS ACRONYMS
WP — WALL PENETRATION
FP — FLOOR PENETRATION
RP — ROOF PENETRATION
AO — ANALOG QUTPUT

Al — ANALOG INPUT

DI — DIGITAL INPUT

RO — RELAY OUTPUT

P&ID = PROCESS & INSTRUMENTATION DIAGRAM

PLC = PROGRAMMABLE LOGIC CONTROLLER

PS = POSITION SWITCH

RAS = RETURN ACTIVATED SLUDGE
SA SAMPLER

SC SCREEN

SHT = SLUDGE HOLDING TANK

SV = SOLENQOID VALVE

TK = TANK

TYP = TYPICAL

US = ULTRASONIC LEVEL SENSOR
V = VALVE

VSD = VARIABLE SPEED DRIVE
WAS = WASTE ACTIVATED SLUDGE
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PRODUCT OVERVIEW

CLOACINA'S INNOVATIVE INDUSTRIAL BATCH REACTOR™ (IBR) IS A COMPLETE, STAND-ALONE, ON-SITE TREATMENT
SOLUTION FOR SMALL TO MEDIUM WINERIES. IBR TECHNOLOGY INCORPORATES MATERIALS, EQUIPMENT AND CONTROLS
ONLY AVAILABLE WITHIN THE BUDGETS OF LARGER FACILITIES AND BRINGS THAT STANDARD OF QUALITY TO BOUTIQUE
WINERIES. THE DESIGN TEAM AT CLOACINA INCLUDES EXPERTS IN OPERATIONS, MAINTENANCE, CONTROLS AND
AUTOMATION, MECHANICAL INSTALLATIONS AND ENGINEERING. AS A RESULT, CLOACINA'S IBR IS EASY TO INSTALL,
OPERATE AND MAINTAIN.

ALL IBR MODELS COME STANDARD WITH A CUTTING-EDGE SUPERVISORY CONTROL AND DATA ACQUISITION (SCADA)
CONTROLS SYSTEM THAT ALLOWS REMOTE CONTROL AND MONITORING OF THE ENTIRE FACILITY. SCADA ALLOWS WINERY
MANAGEMENT TO MONITOR AND MAKE ADJUSTMENTS TO THE FACILITY FROM ANYWHERE WITH AN INTERNET
CONNECTION. THIS ALSO ALLOWS CLOACINA TO OFFER REAL-TIME TECHNICAL SUPPORT DAY OR NIGHT. ADDITIONALLY,
EACH CLOACINA IBR IS EQUIPPED WITH AN INFLUENT FLOW METER WHICH RECORDS DAILY FLOW RATES AND TOTALS AND
SENDS AN ALARM VIA TEXT MESSAGE OR EMAIL IF PROCESS WASTE FLOWS EXCEED THE IBR DAILY CAPACITY. CLOACINA'S
SYSTEM OF FLOW MONITORING AND HIGH-FLOW NOTIFICATION ALSO ALLOWS WINERY STAFF TO IDENTIFY AND ADDRESS
WATER WASTE.

THE CLOACINA IBR IS DESIGNED WITH LONGEVITY IN MIND AND CONSTRUCTED OF HIGH-QUALITY, CORROSION-RESISTANT
MATERIALS. THE TANKAGE ON ALL IBR MODELS IS STAINLESS STEEL WHICH ELIMINATES THE NEED FOR PROTECTIVE
COATINGS AND REDUCES LONG-TERM MAINTENANCE COSTS ASSOCIATED WITH THE HIGHLY-CORROSIVE NATURE OF
WINERY WASTE. THE IBR IS COMPACT AND CAN BE INSTALLED IN REMOTE LOCATIONS. MODELS ARE AVAILABLE TO
ACCOMMODATE BURIED, PARTIALLY-BURIED OR ABOVE GROUND INSTALLATIONS AS DICTATED BY THE CLIENT’'S NEEDS.
EACH IBR IS UP-FITTED AT THE FACTORY TO MINIMIZE ON-SITE INSTALLATION TIME AND CONTRACTOR INVOLVEMENT.

BURIED INSTALLATION

e






ADDITIONAL OPTIONS

PH ADJUSTMENT SYSTEMS
ENERGY SAVING CONTROL PACKAGE UPGRADES
EFFLUENT FLOW METERING
INFLUENT SCREENING SYSTEM
EFFLUENT DISPOSAL EQUIPMENT
INCREASED EQUIPMENT SOUND ATTENUATION
PACKAGE LIFT STATIONS
THERMAL PROTECTION
MOBILE UNITS
PREFABRICATED CONTROL BUILDINGS
ODOR MITIGATION EQUIPMENT
SLUDGE DISPOSAL EQUIPMENT
PROJECT MANAGEMENT AND EQUIPMENT INSTALLATION
A VARIETY OF GRATING AND COVERS AVAILABLE
ONLINE SUPPORT AND SYSTEM MONITORING
OPERATIONS AND MAINTENANCE TRAINING AND SERVICES

ABOVE-GROUND INSTALLATION

A1

G 7 S L 6 e
SENSORY EQUIPMENT IS | STAINLESS STEEL TANK ELIVINATES |
MOUNTED ON CLOACINA'S SLIDE LONG-TERM MAINTENANCE,
RAIL SYSTEM ENSURING REPAIR AND REPLACEMENT COSTS
EQUIPMENT COMES STANDARD ACCURATE POSITIONING AND ASSOCIATED WITH COATED STEEL
PRE-MOUNTED ON ALL IBR MODELS EASY REMOVAL AND TANKS AND THE SHORT LIFE CYCLE
[.7 — = ' —~ = MAINTENANCE

PRE-ASSEMBLED, FACTORY

TESTED EQUIPMENT SKID WITH (SCADA) AND SENSORY
ALL MAJOR COMPONENTS

AUTOMATED CONTROLS

1 l . OF COMPOSITE PLASTICS {_:%

CLOACINA, OACINA.COM °© WWW.CLOAGINA.COM






INFLUENT DESIGN PARAMETERS

CONSTITUENT PARAMETER

BOD 3,000-6,000 MAX

TSS 600 MAX

PH 6-8 (AFTER ADJUSTMENT)

TEMPERATURE FAHRENHEIT 50-75 DEGREES

DAILY FLOW GPD 2,000 MAX

PEAK HOURLY FLOW GPM 35 GPM

VOLUME DESIGN PARAMETERS

PROCESS VOLUME SUPPLIED (BY CLOACINA)

EQUALIZATION

(ACCOMPLISHED IN REACTOR) 2, 000REAERONS

REACTOR TANK VOLUME 4,188 GALLONS

SLUDGE STORAGE TANK VOLUME 950 GALLONS

INFLUENT PUMP TANK VOLUME 135 GALLONS PER FOOT
(NECESSARY FOR BURIED (TOTAL VOLUME DEPENDENT ON INVERT
INSTALLATIONS) OF GRAVITY INLET)

EFFLUENT DESIGN PARAMETERS

CONSTITUENT PARAMETER

BOD 160

TSS 80

SET. SOLIDS

PH






		Cover Letter

		Proposal

		Pricing

		Proposal Attachments

		IBR Brochure




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

Guogiang Liu'; Tim Canter?; Demin Wang?; Jianmin Wang*; Mark W. Fitch®; and Joel Burken, M.ASCE®

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 m? (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 m?/d (10,000 gpd), with average effluent concentrations of BODs, SS, and NH/}-N
of lower than 10 mg/L, 10 mg/L, and 1 mg/L, respectively. At 37.9 m?/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 m?/d (3,000—4,000 gpd), with average
effluent concentrations of BODs, SS, and NH/ -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

'Ph.D. Candidate, Dept. of Civil, Architectural, and Environmental
Engineering, Missouri Univ. of Science and Technology, 1401 N Pine St.,
Rolla, MO 65409.
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dividual papers. This paper is part of the Journal of Environmental En-
gineering, Vol. 138, No. 3, March 1, 2012. ©ASCE, ISSN 0733-9372/
2012/3-239-247/$25.00.

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 BODs, SS, and
NH; -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/m?
of permeate (Cornel and Krause 2004; Mulder 2009), and
1.8-6 kWh/m® 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/m?,
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Fig. 1. Schematic (section view) of pilot-scale BBR

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 m® (269 Gal.) and
6.1 m3(1,615 Gal.), respectively. The surface area of the final clari-
fier was 0.56 m? (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. 2. Performance testing: (a) observed flow rate and temperature; (b) calculated HRT
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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 m?/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 m?/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 m?/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 baftle 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 m?/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 m?/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 m?/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 m?/d (8,000 gpd) was followed by a further reduc-
tion to 18.9 m®/d (5,000 gpd), and finally to 11.4 m?/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 m?/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 (SV3,). The SVI was calculated on the

basis of SV3, 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 (BODs), suspended solids (SS), pH, total nitrogen (TN),
and NHJ -N. Effluent samples were grabbed from the surface of
the final clarifier, and BODs, COD, SS, pH, TN, NHI-N,
NO3;-N were analyzed. Both influent and effluent COD,
NH; -N, TN, and SS were tested nearly every day. Influent and
effluent BODs was analyzed twice a week. Effluent NO; — N
and NO,; — N were generally analyzed once every two days and
once per week, respectively. Effluent NO; — 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,
NHI—N, NO3;-N, and NO;-N analysis were purchased from
HACH Company. BODs 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

SVIvalues were 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-NH; -N
Date °C m?/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+49 0.8+04
03.16-03.30 13.6+1.0 18.9 (5,000) 9.0 3.17+0.31 129 £ 10 19+7 34439 48427 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 37£3.6 57=£35 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 47+27 T7.0+£37 1.1+£1.2
07.14-09.06 24.2+0.6 37.9 (10,000) 4.5 330+ 1.34 112 £33 32413 8.0£37 79+4.0 09412
09.07-10.05 22.8+1.0 454 —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) 4.5 340+ 1.04 78 +13 42+22 93+39 105495 2.7+3.7

12.11-01.08 11.6£1.9 30.3 —18.9 (8,000 — 5,000) 5.7-9.0
01.9-02.13 92£19 15.1—11.4 (4,000 —-3,000) 11.3-15.1

1.91 £0.52
2.04 £0.59

146 £ 37 70+£22 166+77 266+£150 7.5+£32
256 + 84 43+£25 88+45 108L£5.6 42+43
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trend line

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 = 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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Fig. 4. MLSS and MLVSS concentration in the aerobic zone during performance testing

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 — m?/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 BODs 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/) 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 m?/d
(4,000 gpd) to 30.3 m?/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 m?/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 m?/d
(10,000 gpd) during colder ambient temperatures. To provide ef-
fective treatment during cold weather, flow was decreased to
30.3 — 18.9 m?/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 m?/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 BODs followed the same trend as the

effluent COD. The average ratios of BODs/COD for the influent
and effluent were 0.36 and 0.23, respectively. The effluent BODj
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
151 m?/d (4,000 gpd), 22.7 m3/d (6,000 gpd), 30.3 m?/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 m? /m?, 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 m?/d (54.4 m3/m?-d) and 37.9 m?/d
(68.0 m® /m?-d) were higher than the recommended peak hourly sur-
face overflow rate of 49.0 m?/m?-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 mgCl,/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
NH; -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 m*/d (4,000 gpd) to 37.9 m?/d (10,000 gpd), the efflu-
ent NH; -N concentration did not change significantly. During that
period, effluent NH; -N was typically lower than 1 mg/L, but the
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Fig. 5. Influent and effluent during performance testing: (a) COD; (b) BOD

average value was 1.3 mg/L because of several spikes (Fig. 7).
The several high NH; -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 NH; -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 m?®/d
(4,000 — 3,000 gpd), and the average effluent NH, -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:

Q(Nin X 80% B N()ut)
VX

SNR =

(1)

where N,, is the influent TN concentration and N, is the effluent
NH; -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
NH; -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 NH; -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 SNR was about 53.2 mg-N/g-
MLVSS per day. As shown in Figs. 2(a) and 7(a), the eftfluent NHI -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 NH/ -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 NH; -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 m? /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 m?/d (12,000 gpd), there was
no significant change in SVI value or MLSS concentration. As a re-
sult, the effluent COD and NH; -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 NH; -N began increasing rapidly on the fifth day. Nine days after
the beginning of the S&RT, the effluent NH;-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 m*/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 NH;-N continued to increase once the flow
was decreased to 22.7 m*/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 NO5 -N concentration began to increase on September 20, indi-
cating that the population of nitrifying bacteria was reestablished.
After September 23, the effluent NH; -N was consistently less than
1 mg/L. Effluent NO, — N demonstrated a unique pattern: increase
with the initial increase of NO3 -N and then decrease, indicating an
initial accumulation of NO; — N when nitrification starts. The efflu-
ent NO; — 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 m?/d (12,000 gpd),
which caused significant biomass wash-out. At 45.4 m?/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
NH; -N increased on the fifth day. The reduced SRT also reduced
the capacity for overall organic matter removal, resulting in an
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Fig. 8. Effluent NH; -N, NO5 -N, and NO; -N concentrations during S&RT

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 m? /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 NH/-N and the
increase of NOj -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 NHI-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-BODs/g-MLVSS. At the lowest
reactor temperature of 8°C in winter, a flow of 11.4 m? /d
(3,000 gpd), corresponding to an average volumetric BOD
loading of 0.15 g-BODs /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. At54.4 m? /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:

| 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.

| am interested in obtaining from you information regarding your wastewater treatment facility.
Specifically, | would like the following information:

Copy of any literature that you might have;

Cost estimates for both installation and operation;

Information regarding leasing/financing options; and
Information regarding time table for installation of the system.

el e

It is my intention to try to install a wastewater system similar to yours sometime in the next 60 days.
Therefore, | 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:

| 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.

| am interested in obtaining from you information regarding your wastewater treatment facility.
Specifically, | would like the following information:

Copy of any literature that you might have;

Cost estimates for both installation and operation;

Information regarding leasing/financing options; and
Information regarding time table for installation of the system.

el e

It is my intention to try to install a wastewater system similar to yours sometime in the next 60 days.
Therefore, | 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 18 of 28
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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:

| 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.

| am interested in obtaining from you information regarding your wastewater treatment facility.
Specifically, | would like the following information:

Copy of any literature that you might have;

Cost estimates for both installation and operation;

Information regarding leasing/financing options; and
Information regarding time table for installation of the system.

el e

It is my intention to try to install a wastewater system similar to yours sometime in the next 60 days.
Therefore, | 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 19 of 28
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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:

| 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.

| am interested in obtaining from you information regarding your wastewater treatment facility.
Specifically, | would like the following information:

Copy of any literature that you might have;

Cost estimates for both installation and operation;

Information regarding leasing/financing options; and
Information regarding time table for installation of the system.

el e

It is my intention to try to install a wastewater system similar to yours sometime in the next 60 days.
Therefore, | 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 20 of 28
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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 technoloay.pdf
Alternative Company"s Literature.pdf

Email sent to Gary Cover last week. Any comments from DNR permit people are welcome. Thanks.

Jim Merciel
673 761-3027

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.

Schedule ARA-3 Page 21 of 28
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dBBR Performance
(tested at Rolla Southeast Wastewater Treatment plant)
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Influent BODs (mg/L)

dBBR System Curve
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FrontierEnvironmental Technology

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.

__ -

FRONTIER’

www.FrontierET.com

FRONTIER
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, Dgvelopment, and Engineering Center, to

develop sustai 2 echnélogies for wastewater
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R energy-efficient system for advanced wastewater treatment
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FRONTIER

ENVIRONMENTAL TECHNOLOGY

-maintenance & energy-efficient system for advanced wastewater treatment






FRONTIER'

ENVIRONMENTAL TECHNOLOGY

A low-maintenance & energy-efficient system for advanced wastewater treatment

Operation conditions:

*Temperature: 6 — 30 2C
*Flow rate: 10,000 — 15, 000 gpd (40 — 60 m3/d)

| paameters | wiss | Boo, | 15 | ™ | N

4,000
Effluent quality - <10 <10 <15 <1
8,000

dBBR bult in a 20 ft shipping container Unit: mg/L
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One tank for extensive nitrogen removal

Internal
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One tank for extensive nitrogen removal

10
® MLSS
8
= 6 ° ® W o o °
i—" > © ° .' ° ° . o
7} ° °
- [ ]
s 4
2
0
10-Feb 28-Feb 18-Mar 5-Apr 23-Apr 11-May 29-May 16-Jun
Date
40 8 =
. ®In-TN © Ef-TN ® . o
o
30 . . 6P ® Ef-NH3 o Ef-NO3
g . . ° =
Z ’ . ° d =
w20 ° [ ] .. [ J léb 4
é ° ® [ 4 ) [ J ° -
c °® ° < °
Q ° . . e ° . °
& 10 oo ° ° e 2 ® o ©
= o ®  5000© o = %g® 0o, ° ® ©  Op
z o 00°506%0 © o00%00 ©00°°C0C0o00, z 0 .....B 20'0.20000 009%e8 ge%e° B;G
10-Feb 28-Feb 18-Mar 5-Apr 23-Apr 11-May 29-May 16-Jun 10-Feb 28-Feb 18-Mar 5-Apr 23-Apr 11-May 29-May 16-Jun
Date Date
Parameters mLss ——-mm-
Average effluent 4000 - 8000 <10 <10 ~1.0
Removal rate 95% 95% 83% >95% N/A > 60%

Unit: mg/L





—_— —— —— ——
FRONTIER
——

ENVIRONMENTAL TECHNOLOGY

RESULTS OF CONSTRUCTION COST SURVEY RESULTS OF O&M COST SURVEY
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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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AX-Mobile™ installation at a miner's camp in Carnizo, Texas.

Serving 3 to 3,000 Persons:
» Remote sanitation,

work camps, marine facilities

Portable! Fu"y-Plumbed » Military installations
Wastewater Treatment for Remote Sites EREAGEREALE

disaster relief
¢ Humanitarian aid

* Temporary flow diversion,
off-line situations

Orenco Systems®, Inc.
814 Airway Avenue, Sutherlin, Oregon, USA 97479
Toll-Free: 800-348-9843 ¢ +1-541-459-4449 e www.0renco.com ¢ Seasonal flow increases






AdvanTex AX-Mobile" Treatment System

Get reliable, energy-efficient

Wastewater Treatment ... Anywhere!

Mining camps in Alberta and Texas. A pipeline response station in the
Yukon. An oil drilling platform in Cook Inlet. A hurricane-devastated resort in
St. Lucia.

For more than a decade, Orenco's AdvanTex® technology has provided
reliable, energy-efficient wastewater treatment in some of the world's
most remote places. Now, the AdvanTex AX-Mobile™ is Orenco’s most
portable treatment plant yet.

Complete, Portable Solution
o - | for Wastewater Treatment
. e r:-. _é.-

iy - ; The AX-Mobile Treatment System is completely pre-packaged and built
W 4 inside a durable, insulated fiberglass tank that is easy to ship and set. Ship

ﬂ by truck, rail, cargo container, or aircraft.

- “| Tanks range from 14'-42' (4.3-12.8 m) long and can be installed singly, serving

up to 250 people, or in multi-tank arrays serving 3,000 people or more. The
system is installed above-ground, so it can be used temporarily and then
relocated as needed.

This AX-Mobile was airlifted into
British Columbia.

59117 3483 O ASSUN02 01044

This AX-Mobile was shipped
by cargo container to
New Zealand.

Photo courtesy of
Innoflow Technologles

AX-Mobile units are modular and come in 14' - 42" lengths
(max of 40" oulside North America).
This 42-ft unit can serve up to 250 persons.

For below-grade or permanent installations, see AdvanTex
AX-Max™ brochure: ABR-ATX-MAX-1






AdvanTex® AX-Mobile" Treatment System

Set, Plumb, Wire, and Go

The AX-Mobile is pre-plumbed and easy to install. All the treatment media, pumps,
and controls are included. Optional equipment for reducing solids or meeting
more stringent permit limits (such as UV disinfection units) can be pre-installed
as well. Consequently, AX-Mobile projects can meet the tightest deadlines. For
example, an AX-Mobile system was up-and-running on the Caribbean island of
St. Lucia four weeks after initial client contact, allowing a hurricane-devastated
resort to re-open in time for Christmas holiday bookings (see back).

Tech Support by Orenco

Orenco has been in business for 30 years and the company has earned an
industry-wide reputation for outstanding customer support. This always matters,
but it’s especially important when your wastewater system is in a remote and
isolated location.

Orenco’s
sales engineers and

Applications wastewater specialists

¢ Remote sanitation,
work camps, marine facilities

» Military installations

e Emergency sanitation,
disaster relief

¢ Humanitarian aid

¢ Temporary flow diversion,
off-line situations

e Seasonal flow increases
Benefits

e Self-contained, fully-plumbed

¢ Portable, versatile

¢ Durable fiberglass tank

¢ Easy to set and operate

¢ Low power use: 1-2 kWh
per 1000 treated gal. (3785]L)

e Meets stringent permit limits
¢ Re-use quality effluent

Photo courtesy of The Jalousie Plantation, Sugar Eeach,

www jalousiepiantation.com

provide ...
e Designer, installer, and operator training
® Design assistance, plan reviews
e Technical specs, sample drawings

e Installation, operation, and maintenance
manuals

¢ Post-sales Account Managers
o Lifetime technical support
¢ Continuing education

"I've always liked the proactive
approach that OS! takes. | have two
criteria regarding any product specifi-
cations: the product does the job and
the company provides technical sup-
port. OS/ excels in both, which makes
me look good and my clients happy.”

— David Monihan, Jr.
PE, RLS, Arizona

An AX-Mobile was installed at the Jalousie
Flantation Resort on the rugged volcanic island
of St. Lucia, between two massive pitons.

Persons Served*
e AX-Mobile-21: up to 125 persons
o AX-Mobile-42: up to 250 persons
o Multi-unit arrays: 3,000+ persons

* Number of persons served is affected by or-
ganic, inorganic, and hydraulic loading, as well as
system configuration.

Dimensions**

° 14'-42'x7'x 8
(4.3-128 mx 2.1 mx 2.4 m)

“*Qutside North America, max length 40'
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The AX-Mobile uses textile sheets in a packed
bed media filter. It can freat blackwater and
greywaler to a level where effluent can be re-
used for surface or subsurface irrigation or dust
control (as regulations permit).
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High-qualily, low horsepower pumps micro-dose
the trealment media at regular intervals, and
proprielary spin nozzles efficiently distribute the
effluent, oplimizing treatment.

The remole telemelry control panel for an AX-
Mobile Treatment System is typically installed at
the end of the unit and pre-wired.






AdvanTex® AX-Mobile" Treatment System

Carefully Engineered
by Orenco

Orenco Systems has been re-
searching, designing, manufac-
turing, and selling leading-edge
products for decentralized waste-
water treatment systems since
1981. The company has grown
to become an industry leader,
with about 250 employees and
300 points of distribution in North
America, Australasia, Europe,
Africa, and Southwest Asia. Our
systems have been installed in
more than 60 countries around
the world.

Orenco maintains an environ-
mental lab and employs dozens
of civil, electrical, mechanical,
and manufacturing engineers,
as well as wastewater treatment
system operators. Orenco's tech-
nologies are based on sound
scientific principles of chemistry,
biology, mechanical structure,
and hydraulics. As a result, our
research appears in numerous
publications and our engineers
are regularly asked to give work-
shops and trainings.

Orenco Systems’
Incorporated

814 Airway Avenue
Sutherlin, OR 97479
U.S.A,

T » 641-459-4449
800-348-9843

F ¢ 541-459-2884

WWW.orenco.com
www.orenco.com/systems/

ABR-ATX-MOBILE-1
Rev. 1.2, © 04/12
Orenco Systems®, Inc.

Project Summarles

Carrizo Springs Miner’s Camp,
Catarina, Texas

An AX-Mobile Treatment System was in-
stalled at Carrizo Springs in Texas to serve a

233-person miner's camp with bunkhouses :' MEM ! |

and kitchen. The client wanted a complete-
ly pre-plumbed, pre-wired, mobile system
that could be moved to another mining site
in the future. The system includes a controls cabinet at the end of the unit and a fold-
up catwalk for operators. It also includes a pre-installed UV disinfection system. The
system was commissioned in August 2011 and effluent sampling shows it is producing
effluent BOD of 8 mg/L and TSS of 11 mg/L, while running at 100% of daily design
capacity.

Alyeska Pump Station, Alaska

An AX-Mobile Treatment System with op-
tional control room was purchased by the
Alyeska Pipeline Company for a remote site
serving up to 44 pipsline workers in central
Alaska, where winter temperatures can be
as low as -60° F (-50° C). The system had
to be properly designed and insulated to
allow the necessary biological treatment
processes to function optimally, year-
round. In addition, since the system was
installed above ground, on permafrost, it
had to meet strict NPDES permit requirements for surface discharge, since subsurface
discharge was not an option. The system was commissioned in December 2009 and
sampling shows that effluent quality is averaging BOD of 6 mg/L, TSS of 5 mg/L, and
fecal coliform of 5.9 MPN/100 m/L.

Jalousie Plantation Resort,
St. Lucia

An AX-Mobile was installed on this award-
winning, 60-cottage resort on the is-
land of St. Lucia, in the Caribbean. It re-
placed an old activated sludge plant that
was destroyed by Hurricane Tomas on
Oct. 31, 2010. Orenco was brought into
the project on Nov. 18 and had the sys-
tem shipped, installed, and commis-
sioned by the resort’s December 20 re-
opening date. At only 7' (2.1 m) wide and 12,000 pounds (5443 kg), the units
were trucked to the site, down steep narrow roads, on the back of a standard flat-
bed and lifted with a crane. Less than two days after reaching the site, the system
was up and running, in spite of power fluctuations and other problems. This sys-
tem includes a UV disinfection unit, and effluent sampling shows it is producing
7 mg/L BOD.

Distributed by:





HIT-CS

Advantages

* Small Footprint

* Operator Friendly

* Rapidly Deployed

* Modular

* Transportable

» Skid Mounted

* Expandable

¢ Reuse Water is Achievable
* Filtration - Title 22 Certified

Features

* Lowest lifecycle treatment costs in the
industry

* No major replacement items for 20
years

* Very low energy and chemical use

* Easy to operate with minimal
maintenance

* Process resiliency independent of
influent fiuctuations

* Reliable, continuous operation with
maximum system uptime

* Odor Free

* Reduced Solids Handling
requirements

QUALITY THAYT NEVER QUITS

Headworks Integrated Treatment - Compact System
The Headworks Integrated Treatment - Compact System is a
modular, compact, wastewater treatment plant that uses proven
moving bed biofilm reactor (MBBR) technology to ireat wastewater
— with discharge effluents meeting stringent BNR discharge
requirements. The HIT-CS can be supplied to provide complete
BOD and Nutrient Removal along with clarification, tertiary filtration,
and disinfection.

Applications: Decentralized System ¢ Residential Communities
* Office Buildings « Hotels / Resorts * Labor & Military Camp -+
Sewer Mining / Water Reuse * Construction Sites

HIT - Compact System Specification

Treatment Technology Basis MBBR
Maximum Daily Hydraulic Load 30-100 m?/day
BOD 300-500 mg/L
Influent Load Capacity TSS 300-500 mg/L
TKN < 50 mg/L
BOD <10 mg/L
coD <100 mg/L
Discharge Effluent Quality NH,-N <5 mg/L
TSS <10 mg/L
Fecal <14 CFU/100 mL
Bioresidue Production 150~250 Litres/day @ ~8% dwt.
Weight DRY 7,000 kg
WET 30,500 kg
Dimensions 58mLx29mWx27mH
Mixing Tank Requirement Included, integrated
Temperature Range (wastewater) 10-35°C
Tanks SS 304
Construction Materials Transfer Pumps Cast Iron, Bronze
Piping PVC
Supply 440V/60Hz/3P
Power
Requested ~7.5 kW
Delivery 3 Months






Headworks Integrated Treatment - Compact S:'_' tem

INFLUENT =i (EQUALIZATION

General Process Flow Diagram

SOLIDS RETURN

Headwodks. 0

Headwncksh.

ACTIVEFLOAT TERTIARY w EFFLUENT EFFLUENT
A%EE‘?{SETEG%LL DISSOLVED AIR FILTRATION CHLORNATION STORAGE DISCHARGE
MBBR PROCESS FLOATATION

Equalization

Controlled filling from collection to
mixing balances pH and ensures
consistent influent characteristics; this
optimizes performance and reduces
costs and consumables.

HIT-CS Integrated Process STATON  povars  PANE i
/ l / ‘.,’

SOLIDS

HANDLING DISPOSAL

SYSTEM
HFLNUEHI

POLYMER
STATION

ROL

BLOVERS PANEL

Haadwarksh. 1
ACTIVECELL.

The  ActiveCell MBBR  process
employs self-regulating biofilm carrier
technology; the ActiveCell systemn
operates in a multi-stage configuration
with two reactors for BOD removal and
nitrification.

Headunrksts. )
ACTIVEFLOAT

Suspended parliculates are removed
following the ActiveCell biofilm carrier
process via ActiveFloat dissolved air
flotation (DAF) technology.

DAF PUMP

- RECIRCULATION/FEED PUMP

Tertiary
Filtration

Low maintenance, self-cleaning filters
achieve total suspended solids removal
< 10 mg/L

SYSTEM FRFLUENT PCLISHING
EFFLUENT 165 SENSOR fieren
FLANGE

O EFFLUENT
< PHSENSOR

UV Disinfection

High intensity ultra-viclet lamps achieve
disinfection providing extended coliform
destruction without chemical use.

Solids Handling

A "self-digesting” sludge management
process combined with a sludge
concentration  system  limits  the
production of secondary solids, which
have a high solids concentration of
~8% dwt.

To learn more about ActiveCell MBBR technology, contact:

Headworks BIO Inc.

+1.713.647.6667

HWBIO@headworksintl.com

© Copyright 2013 Headworks International — All Rights Reserved

05.13 US

headworksbio.com





Membrane Bio Reactor

Page 1 of 2

( HOME COMPANY PRODUCTS
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Home » Products » Treatment Solutions » Membrane Bio Reactor

Membrane Bio Reactor

The MBR is a package treatment plant designed for clients with stringent discharge
requirements or the desire to reclaim treated effluent. It treats wastewater using
Activated Sludge with flat sheet membranes for clarification as the final stage of
treatment. Unlike Activated Sludge treatment plants that ulilize a traditional dlarifier,
membrane treatment does not allow solids to carry over into the waste stream thereby
producing significantly cleaner effluent.

Allinterior and exterior components are manufactured from high-quality, corrosion-
resistant materials. All major structural components are manufactured from stainless
steel. All internal components can be factory-installed prior to delivery. Compact
design allows for installations in small and remote locations.

STANDARD FEATURES

* 304 stainless steel tankage

Supervisory Control and Data Acquisition (SCADA) Package
Influent screening

Flat sheet membranes

Sound-attenuated, positive displacement blowers
Modular medium bubble diffusers

All sensory equipment and internal pumps are mounted on Cloacina's Slide Rail
Systems

Ahove-ground installation

OPTIONAL FEATURES

Buried installation with internal lift station, influent screen and flow meter
pH adjustment system

Denitrification

Package lift station

prefabricated control building

Sludge disposal equipment

Incorporation of existing controls equipment into Cloacina's SCADA package
Energy saving SCADA package upgrades

Effluent Mow metering

Additional equipment sound attenuation
Automated Clean In Place (CIP) system

Disinfection system

Thermal protection

Mobhile units

Odor mitigation equipment

* Automated foam control

+ Sediment/grit traps

+ Variety of grating and covers available

Project management and equipment installation

+ On-line automation support and system monitoring
* Operations and maintenance training and services

TYPICAL APPLICATIONS
+ Municipalities
+ Wineries
+ Dairies
+ Cralt breweries

http://cloacina.com/Products/treatment-solutions/Membrane-Bio-Reactor.html

4/16/2014





Membrane Bio Reactor

+ Industrial parks

* Food and beverage manufacturers
Hotels and resorts

Schoaols

+ Churches

Campgrounds

Commercial business centers
Military installations

* Rest stops

Mining man camps

ORDERING INFORMATION

Typical project lead time is fourteen to sixteen weeks from receipt of signed contract,

ENGINEERING SUPPORT

Want to bounce your wastewater
project off our team of experts?
Seeking help with process design?
Wastewater Biology?

LEARN MORE

cloa-ci-na [kloh-see-na]

203 ozons, Inc Al nghts resenved

FINANCING OPTIONS

Need to minimize upfront costs?
Want a fixed monthly budget for
wastewater treatment?
Lease and rentals available,

LEARN MORE

Page 2 of 2

NEWS

See how Cloacina's innovation saved
The State of California Parks
Department over $40,000 per year
at a single location.

READ MORE

Cloacina

Main: 838.483.8469
Fax: 888.483.6134
Email; infozdoacina.com

DOWNLOAD VIRTUAL CARD

Stle L13p | Contact s

http://cloacina.com/Products/treatment-solutions/Membrane-Bio-Reactor.html

4/16/2014






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,

AowvrowArcher

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.

Schedule ARA-3 Page 22 of 28


mailto:aaron.archer@psc.mo.gov

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: Erontier dBBR perforamnce data.pdf

Erontier dBBR technoloay.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,

Schedule ARA-3 Page 23 of 28
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dBBR Performance
(tested at Rolla Southeast Wastewater Treatment plant)





Temperature (?C)

BBR/dBBR: Operation Temperature
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MLSS (g/L)

BBR/dBBR: MLSS and MLVSS
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SVI (mL/g-MLSS)

BBR/dBBR: SVI
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COD (mg/L)

BBR/dBBR: COD
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SS (mg/L)

BBR/dBBR: SS
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BBR/dBBR: TN and Ammonia-N
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BBR/dBBR: Nitrate and Nitrite
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Influent BODs (mg/L)

dBBR System Curve
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FrontierEnvironmental Technology

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.

__ -

FRONTIER’

www.FrontierET.com

FRONTIER
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, Dgvelopment, and Engineering Center, to

develop sustai 2 echnélogies for wastewater
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R energy-efficient system for advanced wastewater treatment

Internal Final
Aeration Zone Settler g Clarifier

Controller

Air Blower "

Internal return

Sludge pum
Activated sludge 9e pump

Final clarifier

Air diffuser

Automatic
Sludge return valve

Sludge
wasting






FRONTIER

ENVIRONMENTAL TECHNOLOGY

-maintenance & energy-efficient system for advanced wastewater treatment






FRONTIER'

ENVIRONMENTAL TECHNOLOGY

A low-maintenance & energy-efficient system for advanced wastewater treatment

Operation conditions:

*Temperature: 6 — 30 2C
*Flow rate: 10,000 — 15, 000 gpd (40 — 60 m3/d)

| paameters | wiss | Boo, | 15 | ™ | N

4,000
Effluent quality - <10 <10 <15 <1
8,000

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

One tank for extensive nitrogen removal

Internal

. Settler
Reaction Zone
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One tank for extensive nitrogen removal
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RESULTS OF CONSTRUCTION COST SURVEY RESULTS OF O&M COST SURVEY
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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




mailto:support@FrontierET.com
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AX-Mobile™ installation at a miner's camp in Carnizo, Texas.

Serving 3 to 3,000 Persons:
» Remote sanitation,

work camps, marine facilities

Portable! Fu"y-Plumbed » Military installations
Wastewater Treatment for Remote Sites EREAGEREALE

disaster relief
¢ Humanitarian aid

* Temporary flow diversion,
off-line situations

Orenco Systems®, Inc.
814 Airway Avenue, Sutherlin, Oregon, USA 97479
Toll-Free: 800-348-9843 ¢ +1-541-459-4449 e www.0renco.com ¢ Seasonal flow increases






AdvanTex AX-Mobile" Treatment System

Get reliable, energy-efficient

Wastewater Treatment ... Anywhere!

Mining camps in Alberta and Texas. A pipeline response station in the
Yukon. An oil drilling platform in Cook Inlet. A hurricane-devastated resort in
St. Lucia.

For more than a decade, Orenco's AdvanTex® technology has provided
reliable, energy-efficient wastewater treatment in some of the world's
most remote places. Now, the AdvanTex AX-Mobile™ is Orenco’s most
portable treatment plant yet.

Complete, Portable Solution
o - | for Wastewater Treatment
. e r:-. _é.-

iy - ; The AX-Mobile Treatment System is completely pre-packaged and built
W 4 inside a durable, insulated fiberglass tank that is easy to ship and set. Ship

ﬂ by truck, rail, cargo container, or aircraft.

- “| Tanks range from 14'-42' (4.3-12.8 m) long and can be installed singly, serving

up to 250 people, or in multi-tank arrays serving 3,000 people or more. The
system is installed above-ground, so it can be used temporarily and then
relocated as needed.

This AX-Mobile was airlifted into
British Columbia.

59117 3483 O ASSUN02 01044

This AX-Mobile was shipped
by cargo container to
New Zealand.

Photo courtesy of
Innoflow Technologles

AX-Mobile units are modular and come in 14' - 42" lengths
(max of 40" oulside North America).
This 42-ft unit can serve up to 250 persons.

For below-grade or permanent installations, see AdvanTex
AX-Max™ brochure: ABR-ATX-MAX-1






AdvanTex® AX-Mobile" Treatment System

Set, Plumb, Wire, and Go

The AX-Mobile is pre-plumbed and easy to install. All the treatment media, pumps,
and controls are included. Optional equipment for reducing solids or meeting
more stringent permit limits (such as UV disinfection units) can be pre-installed
as well. Consequently, AX-Mobile projects can meet the tightest deadlines. For
example, an AX-Mobile system was up-and-running on the Caribbean island of
St. Lucia four weeks after initial client contact, allowing a hurricane-devastated
resort to re-open in time for Christmas holiday bookings (see back).

Tech Support by Orenco

Orenco has been in business for 30 years and the company has earned an
industry-wide reputation for outstanding customer support. This always matters,
but it’s especially important when your wastewater system is in a remote and
isolated location.

Orenco’s
sales engineers and

Applications wastewater specialists

¢ Remote sanitation,
work camps, marine facilities

» Military installations

e Emergency sanitation,
disaster relief

¢ Humanitarian aid

¢ Temporary flow diversion,
off-line situations

e Seasonal flow increases
Benefits

e Self-contained, fully-plumbed

¢ Portable, versatile

¢ Durable fiberglass tank

¢ Easy to set and operate

¢ Low power use: 1-2 kWh
per 1000 treated gal. (3785]L)

e Meets stringent permit limits
¢ Re-use quality effluent

Photo courtesy of The Jalousie Plantation, Sugar Eeach,

www jalousiepiantation.com

provide ...
e Designer, installer, and operator training
® Design assistance, plan reviews
e Technical specs, sample drawings

e Installation, operation, and maintenance
manuals

¢ Post-sales Account Managers
o Lifetime technical support
¢ Continuing education

"I've always liked the proactive
approach that OS! takes. | have two
criteria regarding any product specifi-
cations: the product does the job and
the company provides technical sup-
port. OS/ excels in both, which makes
me look good and my clients happy.”

— David Monihan, Jr.
PE, RLS, Arizona

An AX-Mobile was installed at the Jalousie
Flantation Resort on the rugged volcanic island
of St. Lucia, between two massive pitons.

Persons Served*
e AX-Mobile-21: up to 125 persons
o AX-Mobile-42: up to 250 persons
o Multi-unit arrays: 3,000+ persons

* Number of persons served is affected by or-
ganic, inorganic, and hydraulic loading, as well as
system configuration.

Dimensions**

° 14'-42'x7'x 8
(4.3-128 mx 2.1 mx 2.4 m)

“*Qutside North America, max length 40'
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The AX-Mobile uses textile sheets in a packed
bed media filter. It can freat blackwater and
greywaler to a level where effluent can be re-
used for surface or subsurface irrigation or dust
control (as regulations permit).
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High-qualily, low horsepower pumps micro-dose
the trealment media at regular intervals, and
proprielary spin nozzles efficiently distribute the
effluent, oplimizing treatment.

The remole telemelry control panel for an AX-
Mobile Treatment System is typically installed at
the end of the unit and pre-wired.






AdvanTex® AX-Mobile" Treatment System

Carefully Engineered
by Orenco

Orenco Systems has been re-
searching, designing, manufac-
turing, and selling leading-edge
products for decentralized waste-
water treatment systems since
1981. The company has grown
to become an industry leader,
with about 250 employees and
300 points of distribution in North
America, Australasia, Europe,
Africa, and Southwest Asia. Our
systems have been installed in
more than 60 countries around
the world.

Orenco maintains an environ-
mental lab and employs dozens
of civil, electrical, mechanical,
and manufacturing engineers,
as well as wastewater treatment
system operators. Orenco's tech-
nologies are based on sound
scientific principles of chemistry,
biology, mechanical structure,
and hydraulics. As a result, our
research appears in numerous
publications and our engineers
are regularly asked to give work-
shops and trainings.

Orenco Systems’
Incorporated

814 Airway Avenue
Sutherlin, OR 97479
U.S.A,

T » 641-459-4449
800-348-9843

F ¢ 541-459-2884

WWW.orenco.com
www.orenco.com/systems/

ABR-ATX-MOBILE-1
Rev. 1.2, © 04/12
Orenco Systems®, Inc.

Project Summarles

Carrizo Springs Miner’s Camp,
Catarina, Texas

An AX-Mobile Treatment System was in-
stalled at Carrizo Springs in Texas to serve a

233-person miner's camp with bunkhouses :' MEM ! |

and kitchen. The client wanted a complete-
ly pre-plumbed, pre-wired, mobile system
that could be moved to another mining site
in the future. The system includes a controls cabinet at the end of the unit and a fold-
up catwalk for operators. It also includes a pre-installed UV disinfection system. The
system was commissioned in August 2011 and effluent sampling shows it is producing
effluent BOD of 8 mg/L and TSS of 11 mg/L, while running at 100% of daily design
capacity.

Alyeska Pump Station, Alaska

An AX-Mobile Treatment System with op-
tional control room was purchased by the
Alyeska Pipeline Company for a remote site
serving up to 44 pipsline workers in central
Alaska, where winter temperatures can be
as low as -60° F (-50° C). The system had
to be properly designed and insulated to
allow the necessary biological treatment
processes to function optimally, year-
round. In addition, since the system was
installed above ground, on permafrost, it
had to meet strict NPDES permit requirements for surface discharge, since subsurface
discharge was not an option. The system was commissioned in December 2009 and
sampling shows that effluent quality is averaging BOD of 6 mg/L, TSS of 5 mg/L, and
fecal coliform of 5.9 MPN/100 m/L.

Jalousie Plantation Resort,
St. Lucia

An AX-Mobile was installed on this award-
winning, 60-cottage resort on the is-
land of St. Lucia, in the Caribbean. It re-
placed an old activated sludge plant that
was destroyed by Hurricane Tomas on
Oct. 31, 2010. Orenco was brought into
the project on Nov. 18 and had the sys-
tem shipped, installed, and commis-
sioned by the resort’s December 20 re-
opening date. At only 7' (2.1 m) wide and 12,000 pounds (5443 kg), the units
were trucked to the site, down steep narrow roads, on the back of a standard flat-
bed and lifted with a crane. Less than two days after reaching the site, the system
was up and running, in spite of power fluctuations and other problems. This sys-
tem includes a UV disinfection unit, and effluent sampling shows it is producing
7 mg/L BOD.

Distributed by:





HIT-CS

Advantages

* Small Footprint

* Operator Friendly

* Rapidly Deployed

* Modular

* Transportable

» Skid Mounted

* Expandable

¢ Reuse Water is Achievable
* Filtration - Title 22 Certified

Features

* Lowest lifecycle treatment costs in the
industry

* No major replacement items for 20
years

* Very low energy and chemical use

* Easy to operate with minimal
maintenance

* Process resiliency independent of
influent fiuctuations

* Reliable, continuous operation with
maximum system uptime

* Odor Free

* Reduced Solids Handling
requirements

QUALITY THAYT NEVER QUITS

Headworks Integrated Treatment - Compact System
The Headworks Integrated Treatment - Compact System is a
modular, compact, wastewater treatment plant that uses proven
moving bed biofilm reactor (MBBR) technology to ireat wastewater
— with discharge effluents meeting stringent BNR discharge
requirements. The HIT-CS can be supplied to provide complete
BOD and Nutrient Removal along with clarification, tertiary filtration,
and disinfection.

Applications: Decentralized System ¢ Residential Communities
* Office Buildings « Hotels / Resorts * Labor & Military Camp -+
Sewer Mining / Water Reuse * Construction Sites

HIT - Compact System Specification

Treatment Technology Basis MBBR
Maximum Daily Hydraulic Load 30-100 m?/day
BOD 300-500 mg/L
Influent Load Capacity TSS 300-500 mg/L
TKN < 50 mg/L
BOD <10 mg/L
coD <100 mg/L
Discharge Effluent Quality NH,-N <5 mg/L
TSS <10 mg/L
Fecal <14 CFU/100 mL
Bioresidue Production 150~250 Litres/day @ ~8% dwt.
Weight DRY 7,000 kg
WET 30,500 kg
Dimensions 58mLx29mWx27mH
Mixing Tank Requirement Included, integrated
Temperature Range (wastewater) 10-35°C
Tanks SS 304
Construction Materials Transfer Pumps Cast Iron, Bronze
Piping PVC
Supply 440V/60Hz/3P
Power
Requested ~7.5 kW
Delivery 3 Months






Headworks Integrated Treatment - Compact S:'_' tem
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General Process Flow Diagram

SOLIDS RETURN
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ACTIVEFLOAT TERTIARY w EFFLUENT EFFLUENT
A%EE‘?{SETEG%LL DISSOLVED AIR FILTRATION CHLORNATION STORAGE DISCHARGE
MBBR PROCESS FLOATATION

Equalization

Controlled filling from collection to
mixing balances pH and ensures
consistent influent characteristics; this
optimizes performance and reduces
costs and consumables.

HIT-CS Integrated Process STATON  povars  PANE i
/ l / ‘.,’

SOLIDS

HANDLING DISPOSAL
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POLYMER
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Haadwarksh. 1
ACTIVECELL.

The  ActiveCell MBBR  process
employs self-regulating biofilm carrier
technology; the ActiveCell systemn
operates in a multi-stage configuration
with two reactors for BOD removal and
nitrification.

Headunrksts. )
ACTIVEFLOAT

Suspended parliculates are removed
following the ActiveCell biofilm carrier
process via ActiveFloat dissolved air
flotation (DAF) technology.

DAF PUMP

- RECIRCULATION/FEED PUMP

Tertiary
Filtration

Low maintenance, self-cleaning filters
achieve total suspended solids removal
< 10 mg/L

SYSTEM FRFLUENT PCLISHING
EFFLUENT 165 SENSOR fieren
FLANGE

O EFFLUENT
< PHSENSOR

UV Disinfection

High intensity ultra-viclet lamps achieve
disinfection providing extended coliform
destruction without chemical use.

Solids Handling

A "self-digesting” sludge management
process combined with a sludge
concentration  system  limits  the
production of secondary solids, which
have a high solids concentration of
~8% dwt.

To learn more about ActiveCell MBBR technology, contact:

Headworks BIO Inc.

+1.713.647.6667

HWBIO@headworksintl.com

© Copyright 2013 Headworks International — All Rights Reserved

05.13 US

headworksbio.com





Membrane Bio Reactor
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Home » Products » Treatment Solutions » Membrane Bio Reactor

Membrane Bio Reactor

The MBR is a package treatment plant designed for clients with stringent discharge
requirements or the desire to reclaim treated effluent. It treats wastewater using
Activated Sludge with flat sheet membranes for clarification as the final stage of
treatment. Unlike Activated Sludge treatment plants that ulilize a traditional dlarifier,
membrane treatment does not allow solids to carry over into the waste stream thereby
producing significantly cleaner effluent.

Allinterior and exterior components are manufactured from high-quality, corrosion-
resistant materials. All major structural components are manufactured from stainless
steel. All internal components can be factory-installed prior to delivery. Compact
design allows for installations in small and remote locations.

STANDARD FEATURES

* 304 stainless steel tankage

Supervisory Control and Data Acquisition (SCADA) Package
Influent screening

Flat sheet membranes

Sound-attenuated, positive displacement blowers
Modular medium bubble diffusers

All sensory equipment and internal pumps are mounted on Cloacina's Slide Rail
Systems

Ahove-ground installation

OPTIONAL FEATURES

Buried installation with internal lift station, influent screen and flow meter
pH adjustment system

Denitrification

Package lift station

prefabricated control building

Sludge disposal equipment

Incorporation of existing controls equipment into Cloacina's SCADA package
Energy saving SCADA package upgrades

Effluent Mow metering

Additional equipment sound attenuation
Automated Clean In Place (CIP) system

Disinfection system

Thermal protection

Mobhile units

Odor mitigation equipment

* Automated foam control

+ Sediment/grit traps

+ Variety of grating and covers available

Project management and equipment installation

+ On-line automation support and system monitoring
* Operations and maintenance training and services

TYPICAL APPLICATIONS
+ Municipalities
+ Wineries
+ Dairies
+ Cralt breweries

http://cloacina.com/Products/treatment-solutions/Membrane-Bio-Reactor.html

4/16/2014





Membrane Bio Reactor

+ Industrial parks

* Food and beverage manufacturers
Hotels and resorts

Schoaols

+ Churches

Campgrounds

Commercial business centers
Military installations

* Rest stops

Mining man camps

ORDERING INFORMATION

Typical project lead time is fourteen to sixteen weeks from receipt of signed contract,

ENGINEERING SUPPORT

Want to bounce your wastewater
project off our team of experts?
Seeking help with process design?
Wastewater Biology?

LEARN MORE

cloa-ci-na [kloh-see-na]

203 ozons, Inc Al nghts resenved

FINANCING OPTIONS

Need to minimize upfront costs?
Want a fixed monthly budget for
wastewater treatment?
Lease and rentals available,

LEARN MORE

Page 2 of 2

NEWS

See how Cloacina's innovation saved
The State of California Parks
Department over $40,000 per year
at a single location.

READ MORE

Cloacina

Main: 838.483.8469
Fax: 888.483.6134
Email; infozdoacina.com

DOWNLOAD VIRTUAL CARD

Stle L13p | Contact s

http://cloacina.com/Products/treatment-solutions/Membrane-Bio-Reactor.html

4/16/2014






AowonwArcher

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
673 761-3027

Schedule ARA-3 Page 25 of 28
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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 Staffs 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.”*

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

L EFIS Item No. 14, Request for Emergency Rate Increase.

1





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 Staffs 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,





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.





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

| 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 7™ 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 |
Water and Sewer Unit
James Busch, Manager
Water and Sewer Unit

Isl James A. Merciel, Jr. 4/07/2014
Water and Sewer Unit Date
/sl Aaron Archer 4/07/2014
Water and Sewer Unit Date
Isl James Busch 4/07/2014
Water and Sewer Unit Date
Isl 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.
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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 la - 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 1) 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 | and | and evidence of
the receiving stream topping the lagoon berm and adding flood water to the lagoon.

Other possible sources of significant | and | 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 2" and 4™ 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. Itis
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 52 gpm electrician $ 80.00
360 high flow gallons per customer 18,000 gpd flow 125 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
$ 1,800 per month

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 ~ $ 259
288,000 gal per month
plant electric operation kw hours/day
3 24
2160 kwh/month  $
base electric cost per month (rates only) $ 197.80

annual electric

$ 18,000 annual
$ 21,600 annual, if set-up amortization option is chosen
electric per month $  0.0090 cost per kgal

185.47 electric kwh per month

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 galfload $ 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 $ 350 perfoot (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
Ls1 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 perday 1 days $  400.00
electrical controls $  500.00
electrical labor $ 1,280 per day 1 days $ 1,280.00
$ 7,280.00
Ls2 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 perday 1 days $  400.00
$ 3,400.00
Ls3 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
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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

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

Thanks,

AawonwArcher

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. | 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
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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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137 W. Franklin
P.O. Box 506
Clinton, MO 64735
(660) 885-6914
(660) 885-6780 fax
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