





















































































































































































































































































































































































































































Case Study #4:
Client maintains a DO in excess of 6 mg/L.

This is a special case as the client has a very high BOD due to local
industry. This problem can be addressed with available technology.

We are currently working with this client with a target energy savings
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One-third speed is

one-third the flow.

2. The pump head (pressure) varies with the square of the
change in the speed. Two times the speed is four times (22)
the head generated. Eighty percent speed is 64 percent (.80?)
the head generated.

3. The power requirement (horsepower or kilowatts) varies
by the cube of the change in speed. Two times the speed
would burn eight times (23) the power. One half the speed
would require one-eighth (.50%) the power to drive the
pump.
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VFD Benefits with Pumps

* Physical Laws for Centrifugal Loads

A motor running at 80% of full speed requires 51% of
the electricity of a motor running at full speed.
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VFD Benefits with Pumps msftfvml -m,n..m..o
pump minimum speeds
» Physical Laws for Centrifugal Loads

A motor running at 50% of fuli speed requires 12.5% of
the electricity of a motor running at full speed.
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Pumps and other equipment have optimum efficiency points.
Even at a WTP running a pump at its optimum efficiency point
will save you money. EG - my truck likes 60mph.

Session #12
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Applications:

So even on applications where we have to pump a given amount
we can save money by pumping at reduced speed (optimum
efficiency point) when acceptable.

Low flow times

WTP -2 to 5 AM can fill tanks when demand is low

Often the capacity is built into a system that allows pump at the
optimum efficiency pointin lieu of pumping at a pumps highest
output point. Controls can be programmed with different urgency
settings deviating from high efficiency to high output only when
necessary.
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Lighting — though a small portion of the overall power used at a
WTP or WWTP it is worth considering — espedally during new
construction.
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his now.
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HVAC - though a small portion
of the overall power used at

a WTP or WWTP it is worth
considering - especially
during new construction.

Annual Operating Cost
§EEE

8 8

From Duke Energy
Government Standards:
Whar's changing?
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New gy Efficlency R will be enforced for air

and hest pumps instalied on or after January 1, 2015 however, standards differ by reglon.
The cusment 13 SEER standard for aiy condRioners wil mowe 1o 14 SEER in most are, but
13 SEER air condTioning unets can st be sokd i the northern region.
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Cooling Efficiency:
Seasonal Energy Efficiency Ratio (SEER) {From Wikipedia)

The SEER rating of a unitis the cooling output during a typical
cooling-season divided by the total electric energy input during the
same period. The higher the unit's SEER rating the more energy
efficient it is. In the U.S., the SEER is the ratio of cooling in British
thermal unit (BTU) to the energy consumed in watt-hours. The
coefficient of performance (COP), a more universal unit-less
measure of efficiency, is discussed in the following section.
The aremm (ot cooing ouspu woadd be
6000 BTN @ 3 ivaay = 123 cayaiyear = 8,000,000 BTpesr
Weh » SEER of 10 BTUAV N e annusl elecirical energy usage woulkd be about
8,000,000 @TLVpess 10 BTWIW-h) ® §03,000 W-hiysar
The Swerage PO LEIQ0 MEy G50 DS CAX LM MmOre SITEly by
farerage powes = (BTUM) / (SEER) = 0500/ 10 = 000 W
 your stectricily Co8t 5 200AW D, 1en your cosd per opersting hour b
0.8 KW ¢ 20SANY-h = 10
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For example, consider a 5,000-British-thermal-unit-per-hour
(1,500 W) air-conditioning unit, with a SEER of 10 BTU/W:h,
operating for a total of 1000 hours during an annual cooling
season (e.g., 8 hours per day for 125 days).

The anrusd 1013l Co0tng cxsput 8oLt be
2000 BTLM = 8 hAlay » 125 Gaysiyear = 8,000,000 BTUyear
Wt 8 SEER of 10 BTWW b 1he anousl elactrical energy Usage would be about
6,600,000 BTUNyear / 10 BTUAW-h) = 505,000 W-hyear
The sverage poser usa0s may atso be calk utsiod more SaTEly by
rorage power © (BTUM) / (REER) = 5000/ 10 = 800 W
2 your electiciy Cost is 20(AW N Ten your cost s operatng hout b
0.6 W ° SHPW- & 109
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Heating Efficiency:
Annual Fuel Utilization Efficiency (AFUE) (From Wikipedia):

The annual fuel utitization efficiency (AFUE; pronounced 'A'-'Few’ or
'‘A-'FUE') is a thermal efficiency measure of combustion
equipment like furnaces, boilers, and water heaters. The AFUE differs
from the true 'thermal efficiency’ in that it is not a steady-state, peak
measure of conversion efficiency, but instead attempts to represent
the actual, season-long, average efficiency of that piece of
equipment, including the operating transients.f1] It is a
dimensionless ratio of useful energy output to energy input,
expressed as a percentage.

For example, a 90% AFUE for a gas furnace means it outputs 30 BTUs
of useful heating for every 100 BTUs of Natural Gas input (where the
rest may be wasted heat in the exhaust). A higher AFUE means
higher efficiency.

40

The method for determining the AFUE for residential furnaces is the
subject of ASHRAE Standard 103. A furnace with a thermal efficiency|
(nth) of 78% may yield an AFUE of only 64% or so, for example, under
the standard's test conditions. When estimating annual or seasonal
energy used by combustion devices, the AFUE is the better efficiency|
measure to use in the calculations.[2] But for an instantaneous fuel
consumption rate, the thermal efficiency may be better.

Note that the theoretical limit for a conventional furnace's|
instantaneous efficiency is 100%, whereas a heat pump used for
building heating may exceed 100%. For example, a COP of 1.5 is
equivalent to 150%. Heat pumps are readily available for electric and
gas sources, eg.[3] So from a theoretical perspective, in some use cases|
the name "efficiency” may be misleading.

Also consider fuel costs. Electric resistive heat is 100% efficient but
itis much cheaper to heat with natural gas than electric heat.

Session #12
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Motors:

Mmunum efficiency standards for electric motors will
s00N increase
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On the Crown Point Filter Project we applied for a Rebate with NIPSCO.
NIPSCO has a given amount of funds available annually. With this
project we were able to apply for the difference in installing the energy
efficient option (Disk Filters) vs.
the inefficient option (Pressure
L E- Filters). The efficient Pressure
Filter option was $434,000 more
installed.
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NIPSCO also offers an energy savings rebate — they will pay you an
amount equal to your annual savings.
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Electrical Engineer

tchurch@contactcei.com

Questions?

- Commonwealth Engineers, Inc.
Toby Church, P.E., C.E.A.

CORMONNVE,
ENOINEERS, INC.
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EXHIBIT 4

Kentucky Rural Water Association
1151 Old Porter Pike & Bowling Green, KY 42103 & Ph: 270.843.2291 & Fx: 270.796.8623 & www.krwa.org



Commonwealth of Kentucky For Official Use Only
Mall to; Department for Environmenta! Protection Do not write in this spece

Division of Compllance Assistance | Application for Approval of Courses for

%mm,'&:’ﬂm;' ;",,,3:’,::’" Continuing Education Credit
niﬁ'ﬁffr?,“f# 84'\6deb1 Drinking Water Treatment, Drinking Water Distribution,

Bottled Wafer,
Wastewater Treatment and Collection System

Telephone: 1-800-826-8111
www.dca.ky.gov/certification

I. Course Sponsor information: Agency Interest Number: 108571
A. Sponsaring Organization (school, business, association, etc.):
Kentucky Rural Water Assoclation

Key Contact Person:

Name and Title: _janet Gale, Education Goordinator
Address: _1151 Old Porter Pike

City, State and Zip: _ powling Grean, KY 42103
Phone and Fax: __Ph: 270,843.2291 Fxc_270.796.8623

E-mal: _ycole@twa.org
Web Page: _www.krwa.org

XI one-Time Approval Requested [0 Two-Year Approval Requested

B. [f individual requesting approval Is different than the key contact person for the sponsor, please complete
the following Information:

Name and Title: i _
Address:
City, State and Zip:
Phone and Fax:

E-mail:

ll. General Course Information:

A. Title: Kentucky Rural Water Assoclation’s 2020 Managament Conference
B. Location and Date/s: HolldayInn Un Plaza/Sloan Comvention Center, Bowling Green, KY 19-20, 2020

C. Cost per Student or Group: $ $75-$250

D. Delivery Format or Media (check those that apply):

[X] Classroom O Wweb/Online [J Laboratory [ Exhibition
O Field O cD-ROM [ video/Audio [ Correspondence
O Other

{Explain)

Ketuckip™



E. Continuing Education Credits (hours) Requested for Target Audience:

Drinking Water Treatment, Distribution and/or Bottled Water: 12 hours
Wastewater Treatment and/or Collection: 11 hours

(Attach a detalled description explaining how this tralning relates to the wastewater treatment process.)
lil. Required items (must be attached to submittal, check off as completed):

A. [X] Course Learning Objectives

B. [X] Criterla for Successful Completion by Operators

C. [X] Agenda (timed with instructors identifled and brief description of topics)
D. [X] Credentials for All Instructors

V. Additional Attachments (required for distance leaming courses, optional for other training):
A. [0 Instructional Design (developed by whom/their credentials)
B. [ Curriculum Content (subject matter experts/their credentials)
C. [0 Required Assignments and/or Examinations (type, passing score, etc.)
D. [0 Mandatory Time Constraints (deadlines, granting of extensions, etc.)

V. Signature nsor’s Contact Person

| confirm that all information provided with this application is accurate to the best of my knowledge. A complete list of
attendees and credits to be awarded to them will be forwarded on a "Continuing Education Activity Report® to the
Kentucky Division of Compliance Assistance (within 30 days of completing the course when possible).

Printed Name and Title: __ Janet Cole, Education Coordinator

Signature and Date: _ M M e —r— December 31, 2019
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Elected County Officials c @ P Y

DLG . .
DERPANTMENT Training Incentive Program
covERNMENT Training Approval Request Form

Training Approval Requested By: Janet Cole

Title: Education Coordinator Agency: Kentucky Rural Water Assn.
Phone: 270.843.2291 E-mail: j.cole@krwa.org
Requester: Please complete both pages of this form, attach a copy of the detailed agenda that lists the start and end
times of all training sessions while also indicating any breaks that may be given and submit to:
Department for Local Government, 100 Airport Road, 3rd Floor Frankfort, KY 40601 Phone:
800-346-5605  Fax: 502-227-8691 E-mail: Wendy. Thompson@ky.gov
Training Event Information

Training Title: 2020 Management Conference

Training Provider: Kentucky Rural Water Association

Contact Name: Janet Cole Title: Education Coordinator
Phone: 270.843.2291 E-mail: j.cole@krwa.org
Fax: 270.796.8623 Website: Www.Krwa.org

Training Intended For: {/ Fiscal Court ™ County Clerk 7 Sheriff T Jailer ™ au

Registration Fees: /' Yes: Dollar Amount: $ $75-$250 ™ No
Enrollment Limitations: I Yes: Maximum Enrollment:  # ™ No
Proof of Attendance: V' Individual POA Form ™ Sign-In/Out Sheets ' Individual Certificate

Training Dates with Locations: ~ February 19-20, 2020

Holiday Inn University Plaza/Sloan Convention Center

Bowling Green, KY

FOR DLG USE ONLY

Approved By: Date: Hours:

Denied By: Date:




Elected County Officials Training Incentive Program Training Approval Request Form

Page Two
Training Title: 2020 Management Conference Provider: Kentucky Rural Water Association
Has this training been specifically designed for Kentucky's elected county officials? ™ Yes V No

Describe the learning objectives and how the content pertains to improving job knowledge or skills.
Attendees of this conference will gain increased knowledge of issues facing water and wastewater
utilities, including water districts and municipal water utilities. Participants will hear discussions
on trends and ideas affecting the industry and will be presented with ideas for planning and
preparing for the future of drinking water and wastewater services in the Commonwealth.

List Trainets and their Titles/Qualifications (attach short Bio's if necessary):

See attached training summary which includes biographical information for speakers.

Describe any training materials that will be provided to the trainees:
Upon request, attendees may receive handouts of presentations or a flash drive containing
the information.

Is this training a requitement for County Officials? ( If Yes check applicable officials) ™ Yes v No
V" Fiscal Court ™ County Clerk I Sheriff ™ Jailer ™ Al

List corresponding KRS, KAR or other requiring entity:
KRS 74.020 (6) and KRS 74.020 (7) - Water District Commissioners
401 KAR 11:050, Section 3 - Water and Wastewater Operators






