


































































































































































































































































































After Further Investigation: 

Aeration Evaluation: 
The existing blowers consist of: 

Three 250 HP Centrifugal Blowers on Variable Frequency Drives 
(VFD's). 

Five 75 HP Centrifugal Blowers on across the line starters with no 
modulation. 
The aeration modifications require the 250 HP blower lines and the 
75 HP blower lines to be connected Into a common header allowing 
for tighter DO control. This will give us the option of staging the small 
blowers In 75 HP Increments followed by modulating the 250 HP 
blowers or controlling strictly from the 250 HP blowers. 

25 

The advantages of the common header lndude: 
1. Tighter DO control for energy savings 
2. Increased protection against blower failure 

a. Additional blower backup capability 
b. All of the blowers Into a common header allows all of the blowers 

to be used as backup blowers 

Capital Costs to Implement Proposed Changes: 
Common Header Piping Modifications: 
Control Modifications: 

Annual Savings: 

$45,300.00 
$ 6.500.00 
$51,800.00 

$48,112.23 

Payback: 1.08 years with a DO controlled at 2 mg/L 

26 

Client maintains a DO In 
excess of 6 mg/L 

Currently working 
with the client to 
resolve this Issue. 

27 

Case Study #3: 

I I I 
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Case Study #4: 

Client maintains a DO In excess of 6 mg/L 

This is a special case as the dlent 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 

of $90,000/year F-"'~·~-~~~~ ... -I "" •• ... .. ... .. 
» ... I I I I 

' -
28 

Affinity Law 
1. The flow (GPM) 
varies proportionally s ~ .. ~ ~ -.. ... ··-with the change In 
speed. This means 

0• ...... 0......00 .. ( ~ ) .. ~ . (~ )' ··-HoMt.M('IIltt 

that twice the speed 
;,; " ........ ~ 

llltllllllooalft l .... _"-*"1 
Is twice the flow. .. ( ~ )' .. .. . . ( ~ ) .__, ... ...,., ...... ... ""· ----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 (.8()2) 
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 (.503) the power to drive the 
pump. 

29 

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. 

~ (.8 X .8 X .8"' .512) 

-_ ......... 

~tiJIIBI ::f. . . . . . . . . . ~ -----· 
30 
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VFD Benefits with Pumps RedF!.g z a 
Must pay dose attention to 
pump minimum sp~s 

• Physical Laws for Centrifugal Loads 

A motor running at~ of full speed requires 12.5% of 
the electricity of a motor running at full speed . 

.tS (.5x .5 X .5 = .125) -..... ~ ...... 
JIJIIWf~::~ 

• • • • • • m • • • ----
31 

________ ......, _________ _ 
--·---.... ·-·-----·--·--... . _,._ ...... ...,._. ____ _... ...... _..., __ --... ·-·---,~-· ....... -..-.... ------... --...... _ . ..., ....... - ......... -.. _ 
r E r 

Caution! As you can see on 
the left if we turn the pump 
speed down we use less 
energy. That does not mean 
we put VFD's on all pumps and 
turn their speed down to save 

=:;.;::::.::·::.:=::-.. =::=::-- energy VFD's are only 
- · .. ·-··- applicable for energy savings 1f 
:.~::.=.-..:.~--- the motor capacity is not 
:;;::;::.=.-::::--.:..-.::.-:-=:..-:.:::.-..=. needed and we can turn it =-------·-w- down without effecting the --~tiUIIJ'It....U.~..,...._~ . ..... _ process. ______ ._... .. .__ .. ___ 
. ...-.---·--­. ..__ ....... __ lvFD's are about 97% effic1ent. 

....... --.......... -..... ---. ..... -
32 

.............. ...., __ ,__., .. ......,_ .. ,... __ .. ___ _ --·----... -.... ·--·--·---...... -........ -.. --..... ---. ........ _ .... __ ... --·-·---rl--·-.--..-~ --· ..... --... --...... _ ... ~ ..... ------.... -r- r- r - - . 
··---------·-·----..._.. _________ .. .._ ______ .,._ 

...... ------

Putting VFD's on pumps 
and running them at full 
speed actually costs money 
from an efficiency 
standpoint. Reduced 
starting current is a benefit 
and reduces generator size. 

Other benefits from the 

:::.:::-.:.."":."::.._. _ _,~-·--·-·- VFD's are gained in this 
:.::=:-.:..-.·----... ·----..... --., example but we are not = ......... ~._..... ...... 11u•-- guaranteed ener~ savings --~ ......... ~ ..... """-t·a..---......... ., _ _. ____ ,. __ 
...... ---·--­, ,__ ...... ___ . ..._ _____ ._._ 
..... --. .... -
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~~ t-

·I-= ~ r-~ t-- l""ooo. 

. ~ 

. --. . -~.~ . -. 
-

I 

-" ~ 

..... 

·-

. .... 
1:" 

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. 

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 point In 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. 

Ughtlng- though a small portion of the overall power used at a 
WTP or WWTP It Is worth considering- especially during new 
construction. This number just continues 

to Improve. Lower than 

· -~-~his now. 
Cosi.__LEDo.CFLs .... - r 

. I ... /CR I-"""' ___ .... .... -- ,...,. .... ,...,.,................ .. .. .. .... . .... 
"' -

i<M"-·~-- ... "' -• 
~ ...... ....,. 

.................. _1 ' 1:.:·-.... w.. . PU5 J.-t-.......... an 

rr................ 1 ..., • .,. 
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HVAC- though a small portion 1700 

of the overall power used at 8 1100 
.... .... .... .... 
1191 1m 111' !.Jlll 

""" 
,.... 

"""' """' a WTP or WWTP It Is worth .!l' :: 
considering- especially J 
during new construction. 1300 
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oc oc oc oc oc 

n.._..,..... .. ~ ..... ~dlht"l;r· 
,..,t.lltdoaewtnol...-n.-

From Duke Energy 
Government Standards: 

-·~ 
Nftl5el:w:NI£netoEffldlncyRMIO(S(£R)sundardswdlbetnfortftlkwM~s 

lnlfheelp.~T~pslnsealedonor~J&tiL!arYI,l015;~. ~cftffubJ'rqfon. 

Ttwcurnnti3SEEJI: ..... b1116c:and.Uo!wni .. mcM'ro1 4 5lEAinmos.tlt'N:tobut 
13SEER.n~unl0c.ndbesold lrlo ltwnarthtm~. 

Cooling Efficiency: 

Seasonal Energy Efficiency Ratio (SEER) (From Wlklpedla) 

The SEER rating of a unit Is the cooling output during a typical 
cooling-season divided by the total electnc energy mput dunng 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. 

38 
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-
1000 .n.n • , ,...... •Ill..,.,.., •I,CIOO.OOia1\lo'JMf 

WII8SEEAafiOITUWfl h ..... ellcwttaflaiiii7YMOt'IIOd:Jbt..,_ 

1,100..00011\PfNI' 10I1UI(W-ft) • -.-w...,.., 
T .. ..... ~UQCitll'llf' II!IODtcaltc-.o~~~n-.::t~bJ 

..,.,..,._,•(81\Ml) 1(1&1Q• ... I 10•IOOW 

lyw~toll--- lll'left,CU«<IIpa~hourb 

UILW"Bflk'W-h•1.-a 

For example, consider a 5,ooo-Brltish-thermal-unlt-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). 

-
1000 . ........ . Mllf• , .. ..,.., •1,000.000 111\ltJNI' 

Wlh I SEER Of 10 BT\I'W' fl l't 1MU11 dlctr'af tnei'IJ UMQe '10.*1 bt lbOUl 

I,IOIPDO 11UIJUI111 I'IUI(W·fl) • -.ooe W_,.,.., 

Tht8letiQitpr.ei'UMQeNJ'IIIObttllll:..-..:l_....., br 

IWenlge ,_., • (81Uin)I (IDJI) •I000 110 •100 W 

lyourMKtrkftCCIItb21lf/tWfll'lln~c.-Pif~hOurls 

UllW"..,.,..·fl~ 
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Heating Efficiency: 
Annual Fuel Utilization Efficiency (AFUE) (From Wlklpedla): 

The annual fuel utilization efficiency (AFUE; pronounced 'A'-'Few' or 
'A'-'F'-'U'-'E') 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.[1) 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 90 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 
(llth) 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. Electnc resistive heat is 100% efficient but 
it is much cheaper to heat with natural gas than electric heat. 

41 

--..... _ 
---
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...... AI'UI-.-. ---
-~--.......... ,--~ .. _ 
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Motors: 

MiuuntwJ efficiency standards for electric motors will 
soon mcrease 

96 
•• •:aa• 

12 .,e ••• "'---. 
. 
• 

• ell ... shod by EPA<! (19921 

"• • • ... 
• 
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--~ ---... . .... ---~ 
Eflk:lency delta 
decreaoea a horsepower 
increases 

1-':'--+-':!!....t-'!!._1--""--l--7.:--t~--l Pre-EPAct " Standard 

r=-t-==--J---"''-+-=-+--:7--+-c:::--i EPAct2 = High Efficiency 
1-'::::.+--::;,-t....:::'--t-..::'-l--::--il-::::-1 Nema Premium = Premium 

44 

Utilities often offer enerav 
savlncs rebates- who 
Is recelvlnc this rebate? 

-------------- ---------
45 
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Point Filter Project we applied for a Rebate with NIPSCO. 
has a given amount of funds available annually. With this 

we were able to apply for the difference in installing the energy 
efficient option (Disk Filters) vs. 
the ineffident option (Pressure 
Filters). The effident Pressure 
Filter option was $434,000 more 

a. .- installed . 

• "'" ......... _.. .. .._. ___ ,.Jill 
_.,.._.. ...... ., ...... _ 
....... ·-·-"'"---·­.. _,_ ..... __ ..... a •• "" ---·---..-----• =----=-.:=:::---..--·---

NIPSCO also offers an energy savings rebate- they will pay you an 
amount equal to your annual savings. 

46 
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................ _ ... __ .. ___ ,.. ___ __ 
mild dall"*' ...,t.l~Did lr. Yb!IO dlfc:cdinufd 
D'USicllllfDl'llfp:apaDLlllllnl!alml!ll:fo 
......,.__.pllar#~or.,....l'llldl 

tot be ....S.<a~Sk~nt~Wtbt ~qaatk!DI: 

WbDIInlpCiftdWtk~UoaiM --­• llllwallactc..~...:l ... 
pcrtr:nlldtWbdmdwiCllcab~ 

• lfiMIIdllp~~-~.,.d 
elebt*"-J~IMib!lll( ... fwl.lplnl --"'-11 

• WIIGialdt~OIII:I•bt tfoDFII:o tD .......,_ 
• blhtperfilnml:la..-....:lwtlhdw -

l ............ dlt ..... talblle ...... bDpCf 
biiiiiO~tbt ..... edi!MepaiiUclcl. ._ __ ... ...,. __ ... _ .. ___ _ 

==-=-----=-..:---=::. ___ ..,......,... ___ __ ___ ..,. _____ ..,_ 

------------. .... ---- ·--------.-.-___ ...,... _______ _ 
....-.---·------::==::.::::::::;-...:: .. 

------------
c-.-... ~------­--------,....-------------------·---.=--------· -

-~ 

__________ _,_ 

======--=- ::---::=--.-. =--:..-· ~·~--=--i· ii-~-~~ ~~~--.... --·- -------...---·-- ....... --------·----..,.._. _______ ___ 
=-------·-·-­----·-----------------....----..--·---·-·-----·-·-------.·----------===!:'"'==== -.-------- ---....---- ... 

Session #12 

16 



~-----------­----------------------·----..,... ____ _ --
.. _ =-~:-:.::=:==== -=-,.---

49 

so 

51 

=:=;.::.-:-..=-..:-··--______ ..,..._._,. __ -----=--=--=---·----..... 
="'-===-~-=--===-_..,_ .... ...., ... _...,. __ 
:::-..:.::=-·----· 
=::.:::=:====---
--·--~------=:::-.====:::-.::::::-----.. ~·------
_..,. __ ......,. ___ .,.. __ 
-...---. 
--·-~----======.-:::..-.·-
=--=====--=:=-__ .. _._,_ ______ . 
--·-------·----__ ,...__ ______ _ 
-·------.-·-.... ·---....---.. ....... 

--~-

--....­___ 
----
--

-------- --~ __ .. _______ _ 
:.-::-.:.:::-------.. -___ .....,__,.._ ..... __ --... ---·-....-· .. --------~-·· -~· ...... --.-.-.. 

::=.:...-=:::,:::-
----~---­~--
........... __ ,.., ____ ... __ ____________ .... __ 

-~-

-----=:-=:=-.::::..~...:.-:-..: ... 

- ==-===-·-..:-.=:-.:.::.. =-~-~----·--------=----.... ---...... --..-. 
- ::=:===:.-:..-=:.::.:-_ ---____ .... __ 

--.... -.................. -..... ....... ____ .,.... ___ _ -.------------.... =::-:.:-.=..-::::::-- --k-~ 

====-~-=--=== ----__ ..,...._..., ______ _ 
-------·---.... - ·-
____ ._....,__.._. ___ .., 
.......... --·---·---­---~-----
_____ .._,.,.... ___ ..,. __ .... 
-------~----....--.----..---.-...---.--=-=--===-·=::: .. -..=. ·------­==--·-----....--.---....--------==-._..... ...... ____ _ 

----~-----·----:=::.--=·---a::-

--

-------·--- J~~;;f#=~ ·--------·­...,._ .. ...,._,. _ .... _______ .,.._ ---· ..... -·------· _..,.. ===-----...... ---
===--=:.-=::.=-=::-.. 
--"------~------------·..------..----::·=-----........... -. .. 
_,__c:-----·-· ---==::=:..-=:.-:::= ..... -· 
~~---- ~ --... - ---=.=:.-::..-::--··----
---.....-'--~-­::::.:-----·-----_____ .. ,_.._ ___ ,...._ _____. 

---·---"-· .... ~- --=====::::....... - ===::-- - !, 
==--=--===--=-~"::... -·-------------...... -· --...-.--·---------- -::::::..-::-..=.=:---·---------

Session#12 

17 



52 

53 

1942 Handbook 

Questions? 

• Commonwealth Engineers, Inc. 

Toby Church, P.E., C.E.A. 

Electrical Engineer 

tchurch@contactcei.com 
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EXHIBIT 4 

Kentucky Rural Water Association 
1151 OldPorterPike • BowlingGreen,KY 42103 • Ph: 270.843.2291 • Fx: 270.796.8623 • www.krwa.org 



Division of Compliance Assistance 
Certification and Licensing Branch 

Operator Certification Program 
300 Sower Blvd. 

Frankfort. KY 40601 

Commonwealth of Kentucky 
Department for Environmental Protection 

Application for Approval of Courses for 
Continuing Education Credit 

Drinking ~ Tl88tment. Dtfnldng Water Distrlbution, 
Bottled ~fer, 

Wastewater TI8Btment snd Co/18ct/on System 

Telephone: 1-800.926-8111 
www.dca. . ov/cartlflcatlon 

For Official Use Only 
Do not write In this space 

p 

I. Courae Sponsor Information: Agency Interest Number: _.....,!.l108~&7LJ1~....-__ 

A. Sponsoring Organization (school, business, association, etc.): 

Kentucl&y Rural Watar Altaalatlon 

Key Contact Person: 

Name and Title: Janet Colt, Education Coordlnllor 

Address: 1151 Old Porter Pike 
City, State and Zip: BawllnJCirean, KY 42103 
Phone and Fax: Pic 270.843.2291 Fx: 270.798.8823 

E-mail: J.cgloll!rwa,QII 

Web Page: www.luwa.org 

1&1 One-Time Approval Requested 0 Two-Year Approval Requested 

B. If lndMdual requesting approval Is different than the key contact parson for the sponsor, please complete 
the following lnfonnatlon: 

Name and Title: 

Address: 

City, State and Zip: 

Phone and Fax: 

E-mail: 

II. General Course Information: 

A. Title: Kent.clly Rural watarAIIoclatlon's2020 ............ Conference 

B. Location and Date/s: HDIIdaJ Inn Unl!!r!!ty Plara/Siaan Canllntlon Cenlllr, IIG'llllnc Graen. KY I Febru8JY 18-20, 2020 

C. Cost per Student or Group:$ _$_7_5·_$2_50 ___________________ _ 

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

IX) Classroom 
0 Field 
0 Other 

(Explain) 

0 Web/Online 
0 CD-ROM 

0 Laboratory 
0 Video/Audio 

OExhibHion 

0 Correspondence 



I 

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

Drinking Water Treatment, Dlsb'lbution and/or Bottled Water: 12 hours 

Wastewater Treatment and/or Collection: 11 hours 
--------------~~~-----------------

(Attach a detailed description explaining how thle training relates to the wastewater treatment proce88.) 

Ill. Required Items (must be attached to submittal, check off as completed): 

A. 00 
B. 00 
c. 00 
D. 00 

Course Learning Objectives 

Criteria for Successful Completion by Operators 

Agenda (timed with Instructors identified and brief description of topics) 

Credentials for All Instructors 

IV. Additional Attachments (required for distance Ieeming courses, optional for other training): 

A. D 
B. D 
c. D 
D. D 

Instructional Design (developed by whom/their credentials) 
Curriculum Content (subject matter experts/their credentials) 
Required Assignments and/or Examinations (type, passing score, etc.) 
Mandatory Time Constraints (deadlines, granting of extensions, etc.) 

V. Signature of Sponsor's Contact Person 

I 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 Neme and Title: 

Dlctlnber31, 2019 



EXHIBIT 4A 

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



DLG 
DEPARTMENT 

FORWCAL 
GOVERNMENT 

Elected County Officials 
Training Incentive Program 

Training Approval Request Form 

Training Approval Requested By: Janet Cole 

Tide: Education Coordinator Agency: Kentucky Rural Water Assn. 

Phone: 270.843.2291 E-mail: j.cole@krwa.org 

Requester: Please complete both pages of this fonn, 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 Tide: 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: \1 Fiscal Court r County Clerk r SheriH r JMkE 

Registration Fees: V Yes; DoUar4mouot: $ $75-$250 
----------------------

Enrollment Umitations: r Yes; Maximum Enrollment # 
-------------------------

r NJ 

r l!i!l 

r l!i!l 

Proof of Attendance: V/ Jndjyidua/POA Form r SiJln-In/Out Sbeets r Jndjvidual Certificate 

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

Holiday Inn University Plaza/Sloan Convention Center 

Bowling Green, KY 

FORDLG USE ONLY 

Approved By: Date: ---------------- Hours: -----
Denied By: Date: ---------------



Elected County Officials Training Incentive Program Training Approval Request Form 
Page Two 

Training Tide: 2020 Management Conference Provider: Kentucky Rural Water Association 

Has this training been specificaHy designed for Kentucky's elected county officials? r..ru 

Describe the learning objectives and how the content pertains to improving job knowledge or skiHs. 

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 Trainers and their Tides/Qualifications (attach short Bio's if necessary): 

See attached training summary which includes biographical information for speakers. 

Describe any training materials that wiH be provided to the trainees: 

Upon request, attendees may receive handouts of presentations or a flash drive containing 

the information. 

Is this training a requirement for County Officials? (If Yes check applicable officials) 

r Fiscal Court r County Clerk r Sheriff r M 

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 




