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All items listed on this agenda are potential action items unless otherwise noted. The agenda may be modified
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DISCOVER

CITY COUNCIL AGENDA

November 21, 2023

THE CITY COUNCIL SHALL HOLD ITS REGULAR MEETINGS IN THE COUNCIL CHAMBER

IN THE CITY HALL, LOCATED AT 121 S. MERIDIAN, BEGINNING AT 7:00 P.M.

CALL TO ORDER

ROLL CALL

INVOCATION: MINISTERIAL ALLIANCE

PLEDGE OF ALLEGIANCE

APPROVAL OF AGENDA p4

ADMINISTRATION AGENDA p5

A. City Council Meeting Minutes — November 7, 2023

PRESENTATIONS / PROCLAMATIONS p12
A. Rustin Lingbeek, SEH- Wastewater Treatment Plant Aeration Basin Study

PUBLIC FORUM (Citizen input and requests) p 12
APPOINTMENTS p 12
OLD BUSINESS p 30

A Ordinance 1399-23; Re-zoning land SE of 93" St. and Meridian Ave. p 30
B. Ordinance 1400-23; Re-zoning land SE of 85" St. and Ridge Rd. p 35

NEW BUSINESS p 38

A DAR-Wreaths across America p 38
B. From the Gound Up p 41
C. Wastewater Treatment Plant Aeration Basin Study p 44

CONSENT AGENDA p 88

A. Appropriation Ordinance — November 21, 2023 p 88
B. Cereal Malt Beverage License Approval p 98

STAFF REPORTS p 99
GOVERNING BODY REPORTS p 100
ADJOURN

or changed at the meeting without prior notice.

Agenda —cover page
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WWTP Location
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Background

Existing aeration basin Existing aeration

» Westech Orbal style loop
configuration oxidation ditch.

e Disc rotor aeration and mixing
] equipment

 Originally constructed in 1979
—— e« Upgrades: ‘93,'97,’01,’07

o Staff looking for future
Improvements
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Current Conditions

Wastewater Flow 0.372 0.471 0.700 MGD
_— Biochemical Oxygen Demand (BOD)
r— 713.4 1,446 1,460 Ib/day
230.0 368.0 250 mg/L
Total Suspended Solids (TSS) 1,360
422.2 1,120 Ib/day
pr— 136.1 285.0 233 mg/L
Total Kjeldahl Nitrogen (TKN) 169.2 310.5 - Ib/day
54.5 79.0 o mg/L
Total Phosphorus (TP) 20.2 34.1 44 Ib/day
6.51 8.68 7.5 mg/L
A. Corresponds to the average of the yearly averages from 2019-2022.
B. Corresponds to the absolute maximum of the monthly average characteristics.
C. Plant capacity values came from basis of design sheet from most recent plant improvements project drawings.
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Current Conditions

Bushing connectors are a
Aeration basin is one tank wear point and maintenance
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Current Conditions

Cannot drain tank and has
inoperable valves Inability to isolate
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Valley Center historical pop. Projected population
e 2021 census = 7,419

e 2045 projection = 9,500
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Projected loadings

Characteristic Annual Average A Max Month B “
Wastewater Flow 0.476 0.700 MGD

Biochemical Oxygen Demand (BOD)

913.5 1,852 Ib/day

Total Suspended Solids (TSS) 540.6 1,434 Ib/day
Total Kjeldahl Nitrogen (TKN) 216.6 397.5 Ib/day
Total Phosphorus (TP) 25 86 43.68 Ib/day
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Aeration Alternatives — la

e Option 1la — update existing with new Evoqua Orbal
e Same system as is existing
* Increase Hp and assemblies for projected flow/loadings
e Install VFD control for energy optimization

S o Operator comfort
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Aeration Alternatives - 1b

e Option 1b — update existing with new Aeration Industries
e Can reuse basin
« Aeration and mixing is separated
« All maintenance is from walkway

N » Greater dissolved oxygen control
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Aeration Alternatives - 1c

e Option 1c — update existing with new Landia AirJet

e Can reuse basin

» Typically used in sludge storage

 Limited installations and design data
S e Good for adding supplemental aeration to another system
e Proposed as a trial process from vendors

Submersible Airjet
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Aeration Alternatives - 2

e Option 2 — Construct new Ovivo Carrousel
* Propose two ditches for redundancy and maintenance
* VFD control for energy efficiency
* New construction for longer useful life

o e Could be installed with limited impact on operations

e Ease of maintenance

« Higher capital cost due to new concrete basins
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Ovivo Carrousel

P—
Carrousel aerator Proposed schematic
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Present value summary

See TM for detail

_ poien enossan
Aeration . New Oxidation
=vEae () Industries (1b) el () Ditches
TIPSR S700000 $620000  $450.000 570,00
Total Capital Costs $2,030,500 $1,798,000 $1,441,500 $7,471,000
— Eftr'f"ated maintenance, $1,000.00 $2,558.80 $1,500 $1,500
Electrical consumption, kW 111.86 90.00 91.12 88.00
Eftr'zmated Electrical Cost, $73,00000  $59,000.00 $60,000.00 $58,000.00
Equipment Life (yrs 20 20 20 20
- Interest (percent 4.0% 4.0% 4.0% 4.0%
Engineering Economy
Weitht (BIA 13.6 13.6 13.6 13.6
Construction Cost Estimate $2,030,000 $1,798,000 $1,441,500 $7,471,000
I::l;esstent Worth Maintenance $14,000 $35,000 $20,000 $20,000
g;esste"t Worth Electrical $994,000 $800,000 $810,000 0D
g:)essg"t Worth Staffing $2,000,000 $1,500,000 $1,000,000 SLFLDTY
2045 Salvage Value* $40,000 $40,000 $40,000 ($1,200,000)
Net Present Value $5,078,500 $ 4,173,000 $3,311,500 $8,573,000
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Residential Development Notes 280 lots 12,600 sq. ft. average lot area This development plan depicts one re-development option that can be used. Final development plan may vary, based on industry standards and City of Valley Center regulations at that time. Potential municipal water wells may be located somewhere on this property.
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WREATHS
™ AMERICA

Daughters of the American Revolution [ Serve ¢ Succeep |

Little Arkansas Chapter c/o Pamela Brillhart 7101 W 49 St N, Wichita, KS 67205-9170
LittleArkansasChapterDAR@gmail.com

November 15", 2023

City of Valley Center Kansas
City Clerk

121 S Meridian

Valley Center, KS 67147

Dear Mayor and City Council,

The Little Arkansas Chapter, NSDAR honors each December the veterans buried in several cemeteries
with a live Maine balsam Remembrance Wreath on their graves. With your permission again this year,
we will hold our ceremony in the Valley Center cemetery on December 16™ at 11am to correspond with
the ceremony at Arlington National Cemetery in Washington, D.C.

Your donations have helped us purchase these Remembrance Wreaths in the past. Each wreath this year
is $17.00. There are approximately 1,550 veterans’ graves in our 5 sponsored cemeteries.

The Little Arkansas Chapter carries on the belief that a Veteran is not yet deceased if their name is still
spoken. Each year, the Scouts help lay the wreaths and say each Veterans name to honor them. Family
members are encouraged to honor their Veterans with grave specific wreaths also.

Thank you for being a part of this community project. Your donation for wreaths is greatly appreciated.
Please make checks payable to Little Arkansas Chapter and mail them no later than November 25 to:

7101 W 49" St N
Wichita, KS 67205-9170

Thank you very much,

Pamela. (4 rillhail

Pamela Brillhart, Service to Veterans Wreaths Across America Chair
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NEW BUSINESS

C. WASTEWATER TREATMENT PLANT AERATION BASIN STUDY:

Rustin Lingbeek, SEH engineer presented the final findings and report from
the Wastewater Treatment Plant Aeration Basin Study. Council is requested
to accept and file the study.

Study

Agenda —cover page
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TECHNICAL MEMORANDUM

TO: Wade Gaylord, Utilities Manager City of Valley Center
FROM: Rustin Lingbeek, PE
Brendan Wolohan, PE
DATE: November 15, 2022
RE: WWTF Aeration Evaluation Technical Memorandum

SEH No. VALCT 167714 4.00

BACKGROUND

The Valley Center Wastewater Treatment Facility (WWTF) operates an Orbal® style concentric loop
configuration oxidation ditch utilizing disc rotor aeration and mixing equipment. The oxidation ditch was
originally constructed in 1979, and the disc rotor aeration equipment is aging and in need of replacement.
One section of the disc rotor has been removed due to the bearing wear and limited ability to repair. This
study evaluates options for replacing the aging aeration equipment with disc rotors, alternative aeration
equipment that is suitable for retrofit applications, as well as construction of a new oxidation ditch and
associated aeration equipment.

Figure 1A: Orbal Oxidation Ditch with Disc Aerators

Engineers | Architects | Planners | Scientists

Short Elliott Hendrickson Inc., 3535 Vadnais Center Drive, St. Paul, MN 55110-3507
651.490.2000 | 800.325.2055 | 888.908.8166 fax | sehinc.com
SEH is 100% employee-owned | Affirmative Action—Equal Opportunity Employer
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WWTF Aeration Equipment Evaluation Technical Memorandum
Page 2

Figure 1B: Ex. Feed Lines and Notches

CURRENT CONDITIONS

The City provided SEH with influent and effluent wastewater flow and concentration data for the Valley
Center WWTF months of January 2019 through May 2022. The wastewater characteristics were based
on monthly averages of the composite samples that were reported. In evaluating the current conditions of
the WWTF, the annual average and max month flow rates and organic loadings were calculated based on
the data provided for each month. The current flows, loadings, and concentrations are summarized in
Table 1.

Table 1: Current Wastewater Conditions

Characteristic \ Annual Average* Max Month B Capacity® \ Units
Wastewater Flow 0.372 0.471 0.700 MGD
Biochemical Oxygen Demand
(BOD) 7134 1,446 1,460 Ib/day

230.0 368.0 250 mg/L
Total Suspended Solids (TSS) 422.2 1,120 1,360 Ib/day
136.1 285.0 233 mg/L
Total Kjeldahl Nitrogen (TKN) 169.2 310.5 -- Ib/day
54.5 79.0 - mg/L
Total Phosphorus (TP) 20.2 34.1 44 Ib/day
6.51 8.68 7.5 mg/L

A. Corresponds to the average of the yearly averages from 2019-2022.
B. Corresponds to the absolute maximum of the monthly average characteristics.

C. Plant capacity values came from basis of design sheet from most recent plant improvements project
drawings.
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WWTF Aeration Equipment Evaluation Technical Memorandum
Page 3

Currently the City does not have a tremendous amount of “wet industry” and is primarily residential flows.
This creates a very wide range of incoming wastewater flow throughout the course of the day. This is
typical for large residential areas and flows are typically low overnight.

The current aeration system was visually reviewed to determine its condition based on limited scoping.
The current oxidation ditch cannot be isolated or drained without significant pumping or bypassing due to
the “notches”, as seen in Figure 1. The aeration basin has had notches cut into the wall sections allowing
the structure no isolation, and essentially it is one bioreactor. This does not allow draining for
maintenance without taking the entire structure offline.

It was anticipated that slide gates could be installed over these notches to allow maintenance to individual
trains. The preliminary estimated total construction cost of installing slide gates in these notches is
$106,000. After speaking with wastewater staff there appears to be no other means of diverting flow as
the piping and valves were rendered inoperable after the last rehab project when the notches were cut,
even though they were not removed. If this option was pursued, bypass pumps would need to be on
standby to allow pumping all flow from one train to another.

Upon review it was noted that the structure is generally in very good structural condition above the water
level. The areas near the bearing plates have become deteriorated and would need rehabilitation for
upgrades. Figure 2 shows the general condition of the concrete in the existing oxidation ditch.

Figure 2: Current Oxidation Ditch
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WWTF Aeration Equipment Evaluation Technical Memorandum
Page 4

POPULATION PROJECTIONS

2045 is the assumed design year for the purpose of evaluating aeration systems in this study. According
to a 2021 US Census, Valley Center, Kansas had an estimated population of 7,419. Assuming Valley
Center will continue to grow at a similar rate as years prior, and no large industries will be added to the
sanitary sewer system, the 2045 projected population assumed for the purposes of evaluating aeration
alternatives is 9,500. This also considers the anticipated residential subdivision additions currently slated
for the next two years. Figure 3, from World Population Review, shows the change in population from
1960 to 2020. The percent change in population from 2021 to the projection year of 2045 was then used
to estimate design wastewater conditions used in preliminary aeration equipment sizing.

Figure 3: Valley Center, Kansas Population

Source: Valley Center, Kansas Population 2022 (Demographics, Maps, Graphs) (worldpopulationreview.com)

PRELIMINAY AERATION SIZING CONDITIONS

The 2045 projected population of 9,500 was used to calculate the future aeration system design
conditions. The current flows and loadings per capita were assigned to the projected population to
calculate the future wastewater characteristics. The design wastewater conditions used for the evaluation
of aeration system alternatives are summarized in Table 2.
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WWTF Aeration Equipment Evaluation Technical Memorandum
Page 5

Table 2: 2045 aeration system preliminary sizing conditions

Characteristic Annual Average # Max Month B

Wastewater Flow 0.476 0.700 MGD
Biochemical Oxygen Demand (BOD) 913.5 1,852 Ib/day
229.97 317 mg/L

Total Suspended Solids (TSS) 540.6 1,434 Ib/day
136.1 245 mg/L

Total Kjeldahl Nitrogen (TKN) 216.6 397.5 Ib/day
54.5 68.0 mg/L

Total Phosphorus (TP) 25.86 43.68 Ib/day
6.51 7.48 mg/L

A. Corresponds to the average of the yearly averages from January 2019- May 2022.
B. Corresponds to the absolute maximum of the reported characteristics.

AERATION SYSTEM IMPROVEMENT ALTERNATIVES

Below are summaries of the aeration equipment alternatives which represent solutions that could be
pursued further to address the current systems aging equipment. Each alternative is described along with
an estimated cost and a brief summary of the advantages and disadvantages.

The Association of the Advancement of Cost Engineering International (AACE) prepared guidelines for
many classifications of cost estimates in the industry. A class 5 cost estimate is known as a rough order
of magnitude estimate. It is used for the initial screening of projects for capital expenditure planning.
Class 5 estimates are drawn from incomplete information which amounts to about 2% of project definition
and is common practice for reports such as this evaluation technical memorandum. The cost estimate
includes contractor’s overhead, profit and labor estimates for installation as well as sales tax where
applicable. The below opinion of probable cost tables summarizes the cost estimates for constructing the
aeration improvements in 2022 dollars. The cost range depicted at the bottom of the table aligns with the
AACE class 5 cost estimate accuracy rage given the level of information known at the time the cost
estimate was prepared.

Option 1 - Update Existing Oxidation Ditches

This option involves retrofitting the existing concentric loop style oxidation ditch with replacement aeration
and mixing equipment to meet the projected future demands of the WWTF. Option 1 includes three sub-
options, including replacing the equipment in kind, with surface-mounted fine bubble mechanical aeration
and with submerged air jet style equipment.

Option 1a - Evoqua Orbal® Equipment (In kind replacement)

This first scenario of retrofitting the existing oxidation ditch would be to remove and replace the
existing disc rotor aeration equipment in kind, with equipment designed for the projected
wastewater characteristics. The two existing 50-HP motors and disc rotor assemblies would be
removed and replaced with two 75-HP disc rotor assemblies and associated equipment. Each
new disc rotor assembly will span four channels as currently configured. The electrical controls,
variable frequency drives (VFD’s) and process instrumentation would be replaced with new
equipment to prolong its useful life and utilize energy efficiency.
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Figure 4: Evoqua OX™ Disc Aerators

Capital Cost Estimate:

Table 3: Preliminary engineers’ opinion of probable cost estimate for Orbal® disc aeration equipment
Description Opinion of Cost

Aeration and Mixing Equipment

$700,000

Contractors Overhead and Profit (15%)

$110,000

Installation (35%)

$250,000

Electrical

$250,000

Capital Cost Subtotal

$1,310,000

Mobilization (5%)

$65,500

Engineering: planning, design, construction
services (25%)

$327,500

Contingency (25%)

$327,500

Capital Cost Total

$2,030,500

Estimated Accuracy Range (-20% to +50%)

$1,630,000

$3,050,000

Opinions of probable costs provided herein are made on the basis of SEH’s experience and qualifications representing SEH’s best
judgment at the time of preparing this cost estimate. However, since SEH has no control of labor, materials, equipment or services
furnished by others, or over the Contractor's methods of determining prices, or over competitive bidding or market conditions, SEH cannot
and does not guarantee that proposals, bids or actual construction costs will not vary from opinions of probable costs prepared by SEH.

Advantages

This is the same type of technology that the facility has been operating since its

construction.

It has been proven to be effective in complying with permit limits.
Minimal routine maintenance cost and long motor service life (manufacturer claims past

the 20-year design period).

Utilize existing aeration basin structure.

Disadvantages

If one of the two motors fail, the entire length of discs becomes offline.
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WWTF Aeration Equipment Evaluation Technical Memorandum
Page 7

There have been no notable improvements in the disc rotor technology
Requires weekly maintenance checks.
Structural improvements to bearing locations needed.

Option 1b — Aeration Industries Aire-O, Triton®

A second potential solution for retrofitting the existing oxidation ditch would be to install Aeration
Industries’ surface mounted fine bubble mechanical aeration and mixing equipment in place of
the existing disc rotor equipment. The proposed equipment consists of a 4 HP regenerative
blower supplying air to a 20 HP mixer with hollow shaft and propeller to achieve oxygen transfer.
Six of these units have been proposed by the equipment manufacturer, the inner two channels
would receive one Triton® unit each where the outer three channels have two Triton® units each
to maintain a dissolved oxygen concentration of 2 mg/L and provide sufficient mixing velocity to
keep solids in suspension. A layout drawing provided by the manufacturer is attached to this
memo.

The surface mounted, horizontal mixing equipment provides oxygen dispersion and directional
control of each unit with no splashing. Each aerator/mixer allows for decoupling of mixing and
aeration, which means the regenerative blower can be shut down and mixing can be provided for
total nitrogen removal or to control dissolved oxygen set points. Thus, allowing a very energy
efficient system with appropriate controls. Added benefit of surface mounted equipment is that all
maintenance work is easily done from the walkway and does not require dewatering the basin for
maintenance.

Figure 5: Aeration Industries Triton Aerators
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WWTF Aeration Equipment Evaluation Technical Memorandum
Page 8

Capital Cost Estimate:
Table 4: Preliminary engineers’ opinion of probable cost estimate for Aeration Industries equipment

Description Opinion of Cost \

Aeration and Mixing Equipment $620,000
Contractors Overhead and Profit (15%) $100,000
Installation (35%) $220,000
Electrical $220,000
Capital Cost Subtotal $1,160,000
Mobilization (5%) $58,000
Engineering: planning, design, construction $290,000
services (25%)
Contingency (25%) $290,000
Capital Cost Total $1,798,000

. $1,440,000
Estimated Accuracy Range (-20% to +50%) $2.700.000

Opinions of probable costs provided herein are made on the basis of SEH’s experience and qualifications representing SEH’s best
judgment at the time of preparing this cost estimate. However, since SEH has no control of labor, materials, equipment or services
furnished by others, or over the Contractor's methods of determining prices, or over competitive bidding or market conditions, SEH cannot
and does not guarantee that proposals, bids or actual construction costs will not vary from opinions of probable costs prepared by SEH.

Advantages

Each Triton® unit is self-contained; there are no channel spanning drive shafts and if one
unit is out of service, it does not affect operation of the other units.

Fine bubble aeration with a mixing only option for biological nutrient removal.

The units (including blowers and mixers) run on VFD’s and can be turned down or off as
needed by dissolved oxygen control set points to reduce electricity costs.

Easy maintenance of components.

Disadvantages

This is a newer technology to the operations staff and training will be required to learn
how to operate and maintain the equipment.

The water lubricated lower bearing at the propeller/shaft interface is designed to wear to
protect the equipment components and is a wear item that requires replacement every 3-
5 years.

Option 1c - Landia Submersible Airjet Equipment

Another potential solution to retrofit the existing oxidation ditch aeration equipment would be to
install submersible AirJet equipment provided by Landia. WWTF staff had recommended looking
at this type of equipment. The AirJet system is an economical approach to providing aeration and
mixing in wastewater applications but has limited in field installations. The system is widely known
in sludge storage or aerobic digestion applications and has recently been implemented in
oxidation ditch retrofit applications, especially when supplemental aeration is required or during
emergency situations.

Throughout the process of preparing this aeration system evaluation, Landia has provided
incomplete proposal information and untimely responses. The original proposal was presented as
a trial operation by Landia, with options to provide more or different sizes if needed. Aeration
calculations were provided to Landia requesting an updated proposal to meet the future aeration
demand and this proposal has yet to be provided by Landia. It appears there has been limited
nationwide installations and none in Kansas completed of this new technology. While this
appears to be a potential option for the future of oxidation ditch retrofits, there is still more
information required by Landia to be an appropriate option.
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WWTF Aeration Equipment Evaluation Technical Memorandum
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The capital cost estimate summarized in Table 5 consists of the original proposal from Landia
that appears to be short of the calculated aeration demand. Due to the incomplete information
provided, the Landia AirJet system was not investigated further.

Figure 5: Landia Submersible AirJet Aerator

Capital Cost Estimate:
Table 5: Preliminary engineers’ opinion of probable cost estimate for Landia Airjet equipment

Description Opinion of Cost \

Aeration and Mixing Equipment $450,000
Contractors Overhead and Profit (15%) $70,000
Installation (35%) $160,000
Electrical $250,000
Capital Cost Subtotal $930,000
Mobilization (5%) $46,500
Engineering: planning, design, construction $232,500
services (25%)

Contingency (25%) $232,500
Capital Cost Total $1,441,500
Estimated Accuracy Range (-20% to +50%) 2;138888

Opinions of probable costs provided herein are made on the basis of SEH’s experience and qualifications representing SEH’s best
judgment at the time of preparing this cost estimate. However, since SEH has no control of labor, materials, equipment or services
furnished by others, or over the Contractor's methods of determining prices, or over competitive bidding or market conditions, SEH cannot
and does not guarantee that proposals, bids or actual construction costs will not vary from opinions of probable costs prepared by SEH.

Advantages

Low capital costs due to simple submersible chopper pump design.
Ease of installation will reduce capital costs and provide easy access for maintenance.
Maintenance items consistent with submersible chopper pumps.

Disadvantages

Limited applications with long term success in oxidation ditch applications at the time of
this evaluation.

Untimely responses during the evaluation does not give confidence in customer support
during implementation and operation of the system.

Separate mixing equipment recommended to maintain minimum velocity during low
loading periods operating on DO control.

Trial and error process can be timely and expensive.

Several other unknowns could surface.
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WWTF Aeration Equipment Evaluation Technical Memorandum
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Option 2 - Construct New Oxidation Ditches with Ovivo Carrousel System

The Orbal® oxidation ditch in Valley Center was originally constructed in 1979, with modifications made to
the basin in 2007. Visually, the concrete appears to be in fair condition however the basin would be over
60 years old at the 2045 design year. With that in mind an alternative option to retrofitting the existing
oxidation ditch with new aeration equipment would be to consider constructing two new oxidation ditches
to replace the old system, allowing for redundancy. This option would provide an opportunity to have the
aeration basins be at a similar age to the most recent facility improvements. For the sake of evaluating a
new oxidation ditch system, Ovivo was contacted for a proposal to construct a new Carrousel oxidation
ditch system. The new oxidation ditches would be installed in a separate location to the existing aeration
basin to allow for operations to continue during the construction phase of the project.

Two parallel trains of oxidation ditches, each fitted with two 30 HP dual impeller aerators were proposed
by Ovivo. Since the facility already has separate anaerobic and anoxic basins, the proposal consists of an
aerobic zone only. (Most of these new installations have an anoxic zone built on to the new ditch to save
on pumping cost.) Ovivo is offering a complete controls package with dissolved oxygen instrumentation
for optimizing aeration efficiency on variable frequency drives to maintain dissolved oxygen setpoints.

Figure 6: Ovivo Carrousel Oxidation Ditch Aeration Equipment
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Capital Cost Estimate:
Table 6: Preliminary engineers’ opinion of probable cost estimate for new oxidation ditches

Description Opinion of Cost \

Groundwater Dewatering $100,000
Excavation $100,000
Concrete $2,000,000
Carrousel Aeration and Mixing Equipment $870,000
Process Piping and Valves $280,000
Contractors Overhead and Profit (15%) $510,000
Installation (35%) $480,000
Electrical $480,000
Capital Cost Subtotal $4,820,000
Mobilization (5%) $241,000
Engineering: planning, design, construction $1,205,000
services (25%)
Contingency (25%) $1,205,000
Capital Cost Total $7,471,000

. $5,976,800
Estimated Accuracy Range (-20% to +50%) $11.206.500

Opinions of probable costs provided herein are made on the basis of SEH’s experience and qualifications representing SEH’s best
judgment at the time of preparing this cost estimate. However, since SEH has no control of labor, materials, equipment or services
furnished by others, or over the Contractor's methods of determining prices, or over competitive bidding or market conditions, SEH cannot
and does not guarantee that proposals, bids or actual construction costs will not vary from opinions of probable costs prepared by SEH.

Advantages

New concrete basins provide longer useful life than retrofitting the existing oxidation ditch.
Parallel oxidation ditch configuration provides redundancy that is not currently provided with the
existing Orbal® oxidation ditch system.

20 plus year life for aeration basins.

Ease of maintenance.

Disadvantages

High capital costs when compared to the retrofit options due to constructing new concrete basins.
Internal recycle pumping required between existing anoxic zone and oxidation ditches, whereas
the Carrousel system benefits from configuring the basin with anoxic zone nearby to prevent the
need for pumping.
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Net Present Value Cost Summary:

A summary of the 20-year net present value costs incorporating annual maintenance, electricity, staffing
and capital costs is presented in Table 7. This information is useful in evaluating the various options over
the course of the 20-year equipment life period. Option 2 has the added benefit of providing new concrete
basins, which would have an approximate structure life of at least 50 years, whereas the existing
structure is toward the end of its useful life. Salvage value of the existing oxidation ditch was not taken
into account in this analysis, however if considered this will likely bring option 2 net present value closer
to the option 1 total net present value.

Table 7: Summary of 20-year net present value analysis of the aeration equipment replacement options

Option 1 ~ Option 2
Aeration . New Oxidation

=EgaEs) Industries (1b) Lemelia (6] ‘ Ditches
Equipment costs $700,000 $620,000 $450,000 $870,00
Total Capital Costs $2,030,500 $1,798,000 $1,441,500 $7,471,000
g@tr'["ated maintenance, $1,000.00 $2,558.80 $1,500 $1,500
Electrical consumption, kW 111.86 90.00 91.12 88.00
g;ﬁ'?ated Electrical Cost, $73,000.00 $59,000.00 | $60,000.00 $58,000.00
Equipment Life (yrs) 20 20 20 20
Interest (percent) 4.0% 4.0% 4.0% 4.0%
Engineering Economy W(eF',?X; 13.6 13.6 13.6 13.6
Construction Cost Estimate $2,030,000 $1,798,000 $1,441,500 $7,471,000
CP):)ess{ent Worth Maintenance $14,000 $35,000 $20,000 $20,000
Present Worth Electrical Cost $994,000 $800,000 $810,000 $782,000
Present Worth Staffing Cost® $2,000,000 $1,500,000 $1,000,000 $1,500,000
2045 Salvage Value* $40,000 $40,000 $40,000 ($1,200,000)
Net Present Value $ 5,078,500 $ 4,173,000 $3,311,500 $8,573,000

Opinions of probable costs provided herein are made on the basis of SEH’s experience and qualifications representing SEH’s best
judgment at the time of preparing this cost estimate. However, since SEH has no control of labor, materials, equipment or services
furnished by others, or over the Contractor's methods of determining prices, or over competitive bidding or market conditions, SEH cannot
and does not guarantee that proposals, bids or actual construction costs will not vary from opinions of probable costs prepared by SEH.

Notes:

1. Based on information provided by the equipment manufacturers.

2. Based on assumed $0.08/kW-hr energy costs.

3. For the purposes of evaluating the different types of aeration equipment, the staffing costs were calculated based on an
assumed staffing ratio based on equipment requirements and an assumed $42/hr staffing cost. The staffing ratio
estimates the approximate portion of time the aeration equipment requires for process control, maintenance, inspection,

etc. per day. This is not meant to be an estimation of total staffing cost requirements for the WWTF.

4. Salvage value was estimated using depreciation calculation of the new oxidation ditches for Option 2 at the year 2045
based on engineers’ opinion of probable cost estimates in this technical memorandum. In the design year of 2045, the
existing concentric loop oxidation ditch will be approximately 66 years old, 16 years over the typical 50 year useful life of
concrete structures. Therefore, a positive salvage value was calculated assuming that repairs will be required to the

structure throughout the years above the 50 year estimated concrete structure life.
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WWTF Aeration Equipment Evaluation Technical Memorandum
Page 13

RECOMMENDATION

The options presented above provide solutions that all have distinctive advantages and disadvantages.
Depending on when funds may be available and the priority of stakeholders, constructing new oxidation
ditch structures will prolong the useful life of the facility but comes at a higher capital cost. The new
oxidation ditch construction option does have the opportunity to be more energy efficient, by designing
the structures to be incorporated with optimized conditions for energy efficient aeration equipment. It also
allows for multiple basins for ease of operation and maintenance. The existing concentric loop
configuration oxidation ditch and shallow water depth limits the options for aeration equipment retrofit. A
deeper basin will provide more options for energy efficient equipment in the future. Furthermore, the
construction of new oxidation ditch structures provides a higher salvage value at the 2045 design year
compared to the retrofit options. The retrofit options utilizing the existing structure will exceed the
structure’s estimated 50-year useful life, typical of concrete structures at wastewater treatment facilities,
and will likely require concrete repairs within the useful design life of the replacement aeration equipment.

Of the retrofit options, the Aeration Industries equipment provides the lowest 20-year net present value of
the other options considered when not taking the Landia option into consideration, due to incomplete
information provided. The Aeration Industries equipment provides the ability to control dissolved oxygen
by reducing equipment speed and/ or turning individual units off during periods of low influent organic
loading. Landia would appear to be the lowest net present value cost based on the limited information
provided, however SEH has a difficult time recommending this equipment for the application based on the
incomplete information provided during the process of preparing this aeration equipment evaluation and
limited installations. If the City would like SEH to attempt to fully vet this equipment option, a substantial
amount of time would need to be allowed.

bcw

x:\uz\v\valct\167714\4-prelim-dsgn-rpts\43-prelim-dsgn\technical memorandum\valley center wwtf aeration evaluation memo_final.docx
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SVOQUA

WATER TECHNOLOGIES

THE ORBAL® SYSTEM FOR
BIOLOGICAL TREATMENT

SIMULTANEOUS NITRIFICATION-DENITRIFICATION

Envirex’

an €VOQUA brand
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THE ORBAL SYSTEM




SERIES OPERATION ENABLES
SIMULTANEOUS NITRIFICATION-
DENITRIFICATION (SND)

The Orbal® system from Evoqua is an activated sludge process designed to address
the nutrient and Stormflow issues of today. The Orbal system has been on the
leading edge of implementing SND plant designs for over 50 years. With over 800
installations it has been proven to deliver results.

NUTRIENT REMOVAL

The simultaneous nitrification-denitrification (SND) process is the backbone of the
design. The Orbal system incorporates a unique concentric loop configuration that
creates dedicated zones for specific treatment purposes. These treatment zones
operate in series which is essential to the SND process. The volume split of the
concentric loop configuration naturally applies the correct volume to oxygen input
ratio required in the design of a SND plant.

The concentric loops also save on concrete and construction costs of the aerobic
basin volume by using common wall construction. The SND design allows for the
elimination of a dedicated anoxic zone, which saves further on construction costs.

STORMFLOW

Operating tanks in series allows for diverting the Stormflow downstream of the first
reactor, preventing clarifier washout of biomass and storing it in the first reactor of
the system. This mode of operation has been proven effective in treating greater
than seven times peak flow.

SYSTEM DESIGN

The concentric loop configuration of a typical Orbal system operates in series. The
unique design has channels varying in size with the outer channel having 50% of
the volume. Influent and return activated sludge enter the outer channel which

is operated under an oxygen deficit (anoxic) condition to promote simultaneous
nitrification-denitrification.

By design, the aeration discs placed in the outer channel supply approximately 50%
of the system'’s total oxygen requirement. The design ensures a constant oxygen
deficit condition throughout this channel with the DO set-point below zero. The
oxygen deficit environment of the outer channel delivers an overall denitrification
performance rate of 80% without internal recycle. The majority of the system'’s
nitrification takes place in the outer channel where the anoxic condition also drives
denitrification.

The mixed liquor then flows hydraulically to the middle channel where DO conditions
swing depending on daily load variation. Finally the mixed liquor flows to the inner
channel where the DO is designed to operate at 2.0 mg/|. Final nitrification is
completed in the inner channel (or oxygenation zone) in surplus oxygen conditions.

The center island of the Orbal system houses the effluent structure that maintains
the water level throughout the channels of the basin. This structure can also serve
the purpose of a clarifier splitter box.
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KEY BENEFITS OF ORBAL SYSTEMS

Biological Treatment

SND in the same zone results in 80%
denitrification without the need for an
internal recycle pump.

Eliminate Structures

Allows for elimination of a dedicated anoxic
zone typically used in biological nutrient
removal processes. This design saves the
associated treatment footprint, concrete
cost, mechanical mixers and operational
energy cost for the mechanical mixer in the
anoxic zone.

Energy Efficient

Operating a majority of the system volume

at a strong oxygen deficit allows for

much higher oxygen transfer efficiency in
comparison with operating a system with a
2mg/1 DO or greater throughout the process.

Process Adaptability/Flexibility

Adaptable to achieve lower TN or TP as
regulations change. Typically, only minor
mechanical or setpoint changes are required.

Stormflow Treatment Operation
In Stormflow treatment operation, solids are

stored in the outer channels, reducing solids
loading on clarifiers and preventing any loss of
biological treatment during the storm event.

Process Knowledge
Evoqua process engineers have been

designing SND biological treatment
systems for more than 50 years meeting
the most stringent effluent quality
requirements.




ORBAL® SYSTEM REQUIRES LESS OXYGEN

Oxygen is introduced at multiple points in each channel
resulting in low intensity oxygen delivery and higher oxygen
transfer efficiency. An important part of the process is
operating the outer channel at an oxygen deficit. This deficit
creates an environment where specific nitrifying bacteria
thrive. The chart below shows how the oxygen supply does
not match the demand in the first two channels which
corresponds to a low DO. In the inner channel the supply is
greater than the demand and results in a positive DO.

SND OXYGEN DEMAND VS. SUPPLY

100
Demand
100

80 —

60 —

Demand
50

40 —

% OXYGEN DEMAND

Supply
35

20 —

Outer Middle Inner

CHANNEL

PROCESS FLEXIBILITY

The Orbal system can be easily modified to meet a large
variation of effluent limits. The chart below explains the
typical configurations of the Orbal system. Typically only a
simple process setpoint or mechanical change is needed to
meet more stringent nitrogen or phosphorus effluent limits.

EFFLUENT QUALITY

Typical effluent of an Orbal system provides BOD <10 mg/I|
and NH3-N <1mg/I. Effluent quality can be further
improved with the configuration of the Orbal system
outlined below.

CONFIGURATION EFFLUENT (MG/L)

60% TN removal

2-channel Orbal TN<I5

80% TN removal

3-channel Orbal TN<I0

90% TN removal
3-channel Orbal w/ internal recycle TN<5
TP<1

90% TN removal

3-channel Orbal w/ internal recycle

. TN<5
& Anaerobic zone TP<1
0
3-channel Orbal w/ internal recycle, NS
) . TN<5
Anaerobic zone & Post Anoxic zone
TP<0.5

Outer Channel
Middle Channel

Inner Channel

Orbal system including its unique Concentric Loop design



% DENITRIFICATION

WHAT DOES THE SND SYSTEM PROVIDE?

SND provides a highly efficient aeration process. It
is efficient in several parameters.

*  Total tank volume. The Orbal system counts
the oxygen deficient zone as part of the total
aerobic SRT. Conventional systems with a
separate anoxic zone will not account for
the anoxic zone as aerobic SRT and require
additional tank volume. The Orbal system
accounts for this volume because it is truly
being aerated. Approximately 80% of the air is
applied in such conditions.

*  Energy. The SND in the Orbal system typically
results in a 35% reduction in power over a
conventional system due to oxygen recovery
from the inherent denitrification process.

= Alkalinity. Approximately 50% of alkalinity
consumed by the nitrification process is
recovered. This helps control the pH level in the
system and eliminates the need to add alkalinity
for typical municipal wastewater plants.

RECYCLE PUMP ADVANTAGE

100

DESIGNS FOR TN LIMIT

Orbal® plants designed for TN removal will usually split the
oxygen delivery equally across all three channels. Adding

an internal recycle will increase denitrification from 80% to
above 90%. Additional considerations and design features are
offered to plants where carbon to nitrogen ratios is reduced
due to primary clarification or industrial waste factors. For
enhanced TN removal, an internal recycle pump is introduced
to achieve effluent total nitrogen levels less than 5.0mg/I.

DESIGNS FOR TP LIMIT

Orbal plants designed for biological phosphorus removal are
set for a low oxygen delivery in the outer channel. Typically,
20% is applied to the outer channel with the remaining oxygen
demand being satisfied in remaining channels. Envirex® Disc
Aerators provide sufficient mixing and oxygen delivery in the
outer channel without need for supplemental mixing.

ORBAL SYSTEM INTERNAL RECYCLE PUMP DESIGN

Conventional plant designs rely entirely on an internal recycle
pump for denitrification. The recycle pump for the Orbal
system is a polishing step as SND takes place in the basin.

c SND

The Orbal system process achieves 80% denitrification
without internal recycle (circle A) where a conventional plant

%0 <

>

80(f= -

will have 40-50% (circle B). The internal recycle pump is a
polishing step for lower nitrogen limits. Adding a 2Q internal
recycle will increase the denitrification to 90% (circle C) in

Conventional

70

the Orbal system, where as a 4Q recycle is typically used to
achieve 80% denitrification (circle D) in a conventional plant.

60

The SND biological treatment system eliminates the need for
a nitrate recycle pump compared to a conventional activated

50

sludge process saving capital and energy costs.

40
T
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STORMFLOW TREATMENT OPERATING MODE

When the Orbal® system operates in Stormflow treatment
mode, the influent flow is directed from the outer channel
to the inner channels for treatment. The return activated
sludge from the clarifier continues to be pumped to the
outer channel.

The Stormflow treatment mode represents an adjustment in
solids inventory to the outer channel of the Orbal system to
prevent solids washout during peak hydraulic events.

When flows return to normal, the influent flow is simply

returned to the outer channel and treatment proceeds routinely.

This operating mode eliminates the need for an equalization
basin. The conversion of normal to Stormflow mode can be
manually controlled or automatic through the SmartBNR™
control system.

STORMFLOW TREATMENT MODE ADVANTAGE
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The chart above shows the activities of the Orbal system
and clarifier biological solids during a Stormflow event.
Influent is diverted to the inner channel. The MLSS for the
inner channel drops as the dilute influent displaces a portion
of the solids to the clarifier (blue line). The clarifier solids
will initially increase, but decrease (yellow line) as the RAS
pumps transfer the solids to the outer channel. This action
will increase the MLSS in the outer and middle channel thus
storing solids (red lines).

Activated sludge treatment will take place in the inner
channel as there are biological solids and oxygen in contact
with the influent. The RAS contacts the influent though the
displacement of liquid in the outer and middle channel and
flowing into the inner channel.

This operating mode eliminates the need for an equalization
basin. In many applications the use of this mode can also
reduce the size and/or number of clarifiers.
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SMARTBNR CONTROLS

The biological aeration system typically consumes the most
power in a wastewater treatment plant. Evoqua process
engineers work closely with electrical engineers to optimize
power consumption and process effluent quality for the

Orbal system. The SmartBNR controls utilize a touch screen
operator interface with ORP and DO analyzers to continuously
monitor and adjust the aerator speed based upon the actual
wastewater conditions and characteristics of the disc. The
controls also adjust for long-term variations or sudden surges
in demand by turning on/off individual assemblies.

To meet strict ENR limits, the SmartBNR control system
optimizes TN and TP levels through ammonia probes and
phosphate analyzers. The control system has standard control
options for Stormflow treatment mode of operation, nitrate
recycle pumps, RAS pumps, SRT control, and chemical feed.

The SmartBNR control system from Evoqua provides remote
access to the system control screens for process analysis
and adjustments.

AERATION POWER WITH TYPICAL
DIURNAL FLOW PATTERN

Manual Operation
“Worst Case”

Manual Operation
“Best Case"”

POWER

TIME OF DAY

SmartBNR control systems save operating costs by only
providing the aeration power required to match the diurnal
load throughout the day.



THE OX™ DISC AERATOR ENABLES SND

The mechanical backbone of the Orbal® system is the unique
and *patented aeration disc. It delivers a high oxygen transfer
rate and unmatched mixing efficiency.

The non-metallic OX™ Disc Aerator provides a longer, more
cost-effective life when compared to galvanized or painted
carbon steel brush rotor designs.

Aeration and mixing are provided by nodules on the face
of the disc, with oxygen delivery and energy consumption
varying with changes in speed and immersion depth.

The discis split into two half sections and can be directly
attached to the aerator shaft at any location. The number

of discs allotted for each channel is a function of the oxygen
delivery requirements. In a typical 3-channel Orbal system,
the outer disc aerator assembly spans the outer channel. The
inner aerator assembly spans the inner and middle channel.
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REDUCED SPEED IMPROVES MIXING EFFICIENCY

Mixing efficiency, defined as the number of gallons
mixed per 1hp to maintain a 1 fps channel velocity,

is an extremely important feature of the Orbal
system. The disc is designed so that mixing efficiency
improves as speed is reduced. This characteristic is
beneficial to the Orbal basin as it allows the process
to keep a DO deficit in the outer channel during
underloaded conditions, while still keeping a velocity
sufficient to keep solids in suspension. Independent
mixing devices are not needed to maintain anoxic
conditions in the outer channel.

The mixing efficiency of the aeration discs in an Orbal
system basin is unmatched by any other aerator
device. As an example, an outer channel with 1
million gallons of volume requires only 10 hp of disc
aerators to maintain a 1 fps channel velocity. The high
mixing efficiency of Envirex aeration discs ensures
unparalled biological process performance under all
load conditions.

Evoqua's OX™ Disc Aerators provide
superior aeration and mixing without
creating unwanted aerosols and sprays.




FLOWSHEET SOLUTIONS: TECHNOLOGY
COMBINATIONS CREATE GREATER VALUE

Evoqua draws on its leading biological wastewater portfolio Evoqua Flowsheet Solutions are supported with a dedicated
and applications experts to support projects where multiple single technical point of contact who assures coordinated,
technologies can be combined into a high performing cost timely, and accurate project execution, along with a
effective solution. The Orbal® system, for example, can be comprehensive upfront evaluation of alternatives.

combined with:

= Tow-Bro® high performance clarifiers to achieve

stringent nutrient levels and handle peak flow rates

= AForty-X™ Disc Filter for low TP applications

*  Theinnovative CoMag® Magnetite Ballasted Treatment
System to produce near MBR quality effluent in a small

footprint

Ready to put the technology, experience, and expertise
of Evoqua to work?

Learn more how the Orbal system creates a
simultaneous nitrification - denitrification environment
and addresses nutrient and Stormflow issues.

*«  TIW® Control System Solutions that deliver seamless

controls across technologies without costly redundancy

Connect with an expert at www.evoqua.com/orbal.

Flowsheet Solutions from Evoqua provide expertise and project support across technologies.

SVOQUA

WATER TECHNOLOGIES

N19W23993 Ridgeview Pkwy, Suite 200, Waukesha Wisconsin 53188
+1(866) 926-8420 (toll-free) +1(978) 614-7233 (toll) www.evoqua.com/orbal

*patented in some countries

Envirex, Orbal, SmartBNR, TIW, OX, Tow-Bro and are trademarks of Evoqua Water Technologies, its subsidiaries or affiliates
in some countries.

Allinformation presented herein is believed reliable and in accordance with accepted engineering practices. Evoqua makes no
warranties as to the completeness of this information. Users are responsible for evaluating individual product suitability for specific
applications. Evoqua assumes no liability whatsoever for any special, indirect or consequential damages arising from the sale, resale or
misuse of its products.

© 2020 Evoqua Water Technologies LLC Subject to change without notice BC-ORBAL-BR-0220
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(@) AIRE-O:

"« by newterra

Your ultimate solution to high efficient aeration and mixing

Innovations in mechanical designs allow the Aire-O2 Triton 2.0 (patents pending) to provide
better aeration efficiency, mixing capacity, and power consumption savings, as well as more
seamless and flexible installation, operation and maintenance.

e Mixing capacity increased by up to 54%
1V_VR|;|TYO$‘IH2000‘,SE e Aeration efficiency increased by up to 20%

e Power consumption lowered by more than 18%
e Keyed connection enables easier installation and maintenance
e Fine bubble aeration with a mixing only option for BNR applications

e Easy retrofits and maintenance: no need to drain the tank or remove the
equipment from the basin

e Performs in challenging, heavy debris conditions
e Operates for years with minimal maintenance

e Surface mounted, horizontal mixing provides better dispersion and
directional control with no splashes or aerosols

e Certified by 3" party oxygen transfer test following ASCE procedure

AIRE_ O Aeration Industries® International, LLC.
2 Proudly Made 4100 Peavey Road Chaska, MN | +1.952.448.6789 | aireo2.com | aii@aireo2.com
B= Aeration Industries International is a registered trademark of Newterra, Ltd. or its affiliates in the US and other countries.

by newterra InThe USA Copyright © 2021. Newterra, Ltd. Specifications are subject to change without notice. 11-21
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