March 22,2012

Rebecca Poole, P.E.

Engineering Manager

DWSREF

Water Quality Division

707 N. Robinson

P.O. Box 1677

QOklahoma City, Oklahoma 73101-1677

Re:  City of Pawnee Water Treatment Plant
PWSID No. OK1021209
Green Project Reserve Business Case

Dear Rebeccea;

In response to your email message fiom March 14, 2012, the following are the responses to
the request for additional information pertaining to the Green Project Reserve Business Case
for the SCADA system and VFDs for the Pawnee Water Treatmnent Plant:

1. Please provide the individual efficiencies of the existing pump and motor. . You provided the
Wire-to-Water, but we would also like to see the individual efficiencies.
e The existing high service pumps have a pump efficiency of 78% and a motor
efficiency of 90%.

2. Please provide an information source for the statement that SCADA will save 1-4 hours of
operating time.

o The assumed savings for the use of VFDs in tandem with the SCADA system for
the high service pumps is based upon proceedings from the 25" World Energy
Engineering Congress, which cites a 1998 report published by the American Water
Works Association Research Foundation that quantified the extent of savings
which SCADA system operation can achieve. The findings showed that shifting
pump operation from peak demand hours to off-peak hours in addition to variable
speed operation resulted in as much as 20% savings in costs and duration of
operation. The quantification of 20% of a 24-hour day results in anywhere
between (-5 hours in savings.

3. You have stated that the assumption for 3 hours of operating time savings is a conservative
amount, but it appears to be at the upper end of the range stated of 1-4 hours, Please provide
additional information or justification for this assurnption.

o The previous attempt at quantifying the use of a SCADA system and VFDs further
cited a case study from Irving, Texas that showed that using pumping optimization
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in conjunction with a SCADA system saved approximately 14% in energy and
operation over a 5-year period, Given the availability of uctual data similar in
application to the proposed improvements in Pawnee, it was assumed to be a more
accurate quantity to apply to the estimate of savings. This resulted in
approximately 3 hours of savings.

4. Please provide the average run times for the pumps, PD blower and Clarifier Mixers. I
noticed that you stated that there is not a lot of historical data, so please provide whatever
information you have that could help verify the appropriateness of allowing a 3 hour per day
reduction.

o The pumps were assumed to have a savings in the range of 3 operating hours based
on the discussion given above and the absence of having to operate the high service
pumps at the max end of their capacity with the switch to a vaviable speed drive.
The switch from fully on/fully off to a variable speed based on_flow is not easily
quantifiable but is assumed to be incorporated into the 3hours in savings.

The positive displacement blower will be used for filter backwash., The SCADA
system will operate the blowers based on the pressure differential across the filter.
The system will have a pressure loss set point, which will initiate the backwash
cycle. Current operation without automation vesults in three backwash cycles of 30
minutes each per day, or 1.5 hours per filter. Based on automation through the
SCADA system, the new process will backwash each filter once a day for 25
minutes. When applied to both filters, this should result in a savings of 2 hours 10
minutes. To be conservative, a value of 1.5 hours was used for the savings
calculations,

No data was available for the clarifier mixer mechanisms, but based on similar
plant operation, withont a SCADA system, the mixer drives operate at full throtile.
However, with the proposed SCADA system, the mixer drive speed will be
determined by the amount of a sludge blanket in the bottom of the clarifiers

If you have any questions, please feel free to contact me anytime at (405) 755-5325 or by email
JeremyS{@mece.us.com.

Best Regards,

Myers Engineering, Consulting Engineers, Inc.

ce: Tiger Feng, Project Engineer, ODEQ DWSRF
Bill Myers, P.E., Myers Engineering, Consulting Engineers, Inc.
MEC 28091 file
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| ok ERaineens. e, - S o DWSRF Green Project Resetrve
' Pawnee WIP-SCADA/VFD _B__usiness Case

- "S'umma,rv'

e DWSRF foan amount = $1,775,000 -
s Plant' SCADA System Initial Capital Investmeﬂt = $120 000
% VFDs=$10,000 - -
o e - Total Cost of Improvements = $130 OOO
. :Annual energy savmgs = 108 038 kWhrs
e ‘Estimated lifetime savings = -$216,076 : ' : 7
‘e Install a: plant-wide Superwsory Control and Data Acquzsmon (SCADA) System, SRR
' coupled with Variable. Frequency Drives (VFDs) on pumps and mechanical equipment |
- capable of operating the Pawnee Water Tleatment Facﬂlty 1emote1y and allow dutomated :
- operation based on a des1gn capacity of 0.7 MGD.
“» The SCADA control and moniforing system and VFDs will; (1) reduce energy usage by
- aﬂowmg selection and maintenance of optimum set points throughout the water treatment
- plant and process, (2) enable the reimote start and stop of the finished water pymp station,
“and (3) eliminate the need for manual pump and eqmpment opelanon savmg man houzs '
- as weH as energy consumptlon : -

Background

. The lack of a SCADA system results in the need for mianual operaﬂon of pumps, valves
. feed systems, equipment, and related appurtenances : -
‘e The functions to be- controlied and/or monitored shall mclude ex1st1ng influent raw water
pump, all - mechanical equlpment relatirig to the Joperation of the. solids contact clarifiers, .
_ mcludmg mixers and scr apers, influent and. effluent valves,  blower system: fm ﬁltel bed
- cleanmg, backwash pumps, high service ﬁmshed water pumps . R
& The use of VFDs in tandem With the SCADA system allows the pump motors to be
o gradually ramped up to oper ating speed when the distnbutlon system calls for the high
scrvice pumps to initiate. T. his reduces electrical and mechanical stress onthe
o pump/motor components and leduces the mamtenance and repair costs in addition to
- extending the life of the equlpment Addﬂmnally, the eurrent finished water pumps are
" noton a variable frequency drive, anid given the average. system demand results i in-
.+ operation of'an. oveldemgn (opelated at peak Ioad bearmg rather than operated for |
o &verage demand) : : : TN
® Theuse of VEDs offers a cost- effectwe method to. match dnver speed o ioad demands
o and presents the Pawnee Water Ut111ty an opportunity to reduce operating costs mcrease
pr 0duct1v1l:y and operate the pumps and system ata highel efficiency. '
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Results .

; . DWSRF Green Project Reserve
Pawnee WTP SCADANFD Business Case

. Throucrh the use of the. SCADA system in tandem thh VPDS the: automated opemtion of

the pumps throughout the proposed plant will reduce the run-tiime of each pumping -

. component minimize labor costs, reduce: malntenance and repair coss, and extend the
overall life.of the 1 pumps and motors; SCADA temote telemetry will communicate with
water storage towers relaying hlgh and low watet levels to initiate the fnnshed water

L conservatlvely estnnate apptommately three (3) hours of run—ttme per day can.be saved
‘through autornated operation using a SCADA system and controlling the high service
‘pumps with a Vdnable frequency drive syster. This is an assumed conservattve value, as

accepted values typically range from 1-4 houis per day of saved operating, hme by

“switching to automated Operation from a manual fully on/fuily off control system and

load bearmg operation,

@ The foliowmg table. detaﬂs the power and ener gy sayings that-can be reahzed on an
~annual, basis, by equipping the new high service pumps with YEDs and also incorporating
"~ the pumps into the SCADA system. The dnnua} eavmgs were based o an assnmed -
energy eost of $0 10 per kWhr : ' o

Annual Power

_N._umber-_ Wire-to- o .

. of : Water | Flowrate : ' Savings
Equipment Unit Pamps. TOH Efficiency {epm) = | Power (kw} 1 . (KWhrs)
High Service Pumps - - 2 330 | 0.672672 500 | 4em ' 101197,2

" Estimated Annual Power Savings =
Estimated Annual Savmgs =

Est;mated L!fettme Savmgs (20 yrs) =

~ Table 1: Energy savmgs or hlgh service pumps ﬁom VFD a‘nd SCADA
: operatlen _ ‘ - o

The reqmred power ealculatton for Table 1 was based on the equa’non ;
- Power (KW) = - flow ( gpm) *TDH *0.746/ (3960 * ere~to—Water Efﬁciency)
- Wires to-Watel Efflmeney Pump Eff * Motm Eff L

. ,'The total pump energy savmgs thh the VFDS and SCADA systern is approx1mate1y

$10,119 per year. .

In addition. to the pumps, additional energy savmgs wouid be realized throu gh antomated
operatlon of the various other mechanical appurtenances via the proposed. SCADA
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' ' Pawnee. WTP SCADA/VFD. Busmess Case
system The other picces of mechanical equipinent were conservatively assumed to save

an avetage of 1.5-hours of run time.each perday. Based ona power cost of $O lﬁ/kWhl : o

the estlmated energy sa,vmgs are glven in Table 2 beiow

Annual Power

] C o Number | ] b ‘Savings

Equipment Unit | of Units:] Motor (hp) | -Power(kw) | - {kWhrs)
APoBlower | 1 | 15 | T1mo5 | eo362
| ClarifierMixers | 2 | a4 | 0735 | 8048 -

' Estfmated Annual Power Savmgs =
Estlmated Annual Savmgs =

_ _ Estlmated Lifetime. Savmgs (20 yrs)
' .Table 2 Eﬂergy savmgs' on mechamca! eqmpment from VFD and SCADA operatwn

e The esumated annual energy savings for the SCADA automatlon of mechamcal
- equipment is. appxomnately $684 per year., Tl'ns analysis is conservative and does not
 Include all eéquipment to be automated and/or monitored by the ploposed SCADA system
‘and snnpiy repwsent those: appul tenances of wh1ch powe1 data was ava:labie for ana1y31s '

Conclusion

"The momtonng dﬂd automation of the pumpmg system and the mechamcal equxpment by
the proposed SCADA system and VEDs is estimated to provide an annual energy savings - -
. -of about 108,038 kWhrs or approximately $10,803 per year based on elecmc;lty rates:of
- $0.10/KWhr.. Thls equates to atotal of approx1mately $216 076 over the hfe of the
- System; : :
. In addition to the energy savmgs pmwded by SCADA opelatlon, the system wﬂl reduce '
' the amount of time. spent by the opeIator(s) for mdnual momtormg of all the plocesses
and manyal opemtlon of all pleces of eqmpment The SCADA system will incorporate -
real-time data and information in a smgle 1nte1face or at the pioper temnnai relatmg to:
- what i is bemg momtored ‘The cost savings. assomated with automatic operatzon and
- momtonng is esnmated at.one man- hour per day. Assuming an homiy wage rate of $15
this’ equates to approximately $5, 500. per annum of saved lab01 f01 a total of $110 000
‘over the 20 year design life of the plant.
. The simple break-even penod for the proposed SCADA system Wlth VFDS is esumated
- atdess than 8 years ($130, 000 total capltal at $16 303 savings per year) This concludes

"-pAGEs
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GonstnTng Eansane. 155, . SR o . DWSRF Green PmJect Reserve -
' ' ' --Pawnee WTP SCADA/VFD. Business Case -
_ _that the S CADA system and VFDS will pay for themselves well within the approximate.
- half-life of its 20 year demgn life and within the first 8 years of: oper'itlon
* e« Furtiermore, repair and mamtenanee costs will be greatly reduced, as minimal
. operational duration would be achieved during low-demand times with a- SCADA -
.. controlled system. Addmonaliy, VFDs will greatly reduce: mechamcal and electrical
- sttesses on the pumpmg motor systems These savings were not. qtldntlfled in this -
: analysis; however, these beneflts would be. reahzed by xmplementmg the proposed
. project. T =
e The SCADA system VEDs, and 1abo1 saved through automated operatton, yleld an.
. _estlmated total savings of: appr oxxmately $326,000 over the 20-year design life of the .
- plant and conservatlvely, more-than $240,000 overa flfteen year penod (time elapsed

' .smce!ast upgrade) not accountmg formﬂatzon '
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GPR Checkilst
Rev. 7/2041
Filed3

Oklahoma Drlnklng Water State Revolvmg Fund
' Green PrOJect Reserve Checkllst

- -App[:oaht w7 Crtv of Pawnee/F’awnee Publlc Works Author;tv
-+ Project Number:: - _P40.1021209 01~ ‘ S
I_J_afe': _0_3[07/2012 R :

-The Green Pro;ect Reserve (GPR) lncludes four types of prOJeots Green Infrastructure Water o
. Efﬂcrency, Energy Efficiency and Environmentally Innovative: Al GPR projects must meet
- DWSRF ehglbllrty requ:rements Please check all green eomponents or activities that are . ,

_ applicable to.your pmject Additional mformatlon concerning: categoncally green and, busmess L

- ‘cases is available in the Oklahoma DWSRF Green. Project Reserve Guidance Doeument

| (DW-621). Pléase submit this checklist and all applicable attachments (business.case, cost
esttmate w;th each green component hrghllghted efc. ) to your DWSRF Prolect Engmeer

Green lnfrastructure

: Green stormwater mfrastructure includes a wrde array of praoﬂces at multiple. soalee that
manage wet weather and that maintains and restores natural hydrology by-infiltrating,
evapotranspiring and harvesting.and using stormwater. Ona regional scale, green -
infrastructure fs-the preservation and restoration of natural landscape features, such as. forests, .
floadplains: and wetlands, coupled with policies such as infill-and redeve!opment that reduce
overall imperviousness in a watershed. On the local scale, green Infrastructure consists of- site-
and neighborhood-specific. praotlces such as bloretentlon trees, green roofs permeable :

pavements and crsterns

O 'Pemous or porous pavement L | Categorically Gresn -

1 | Biorentention- = 3 0| Categorically Green:
O |Greenroofs .~ ... |Categorically Green .
[T | Rainwater’ harveshng/crstems S . . |'Categorically Green -
O | Gray water use. : L S Y| Categorically Green
O Xeriscape . ... . |Categorically Green

[0 | Landscape conversion programs o | Categorically Green .
B [lllng r g i IR o | oty o
O Othergreen lnfrastruoture N . |Business Case Required -




DW-622

GPR Checklist
Rev. 7/2011
Flle #3

E Water Efficiencv

'-EF’A S WaterSense program deﬁnes Water efﬂmency as the use of improved technoicgree and

- practices todeliver equal or.better services with less water. Water efficiency encompasses: -

: ccnservatlon andreuse efforts as wel! as water Ioss reductrcn and prevent:on to protect weter

T resources for the future i

ar lnstallrng or retroﬂttrng waler. eff:crent devrces such as - - Categer[calfy Green T
plumbing fixtures and appliances -~ = :

O -lnstalfmg any type.of water meter- in prevrously unmetered _Categorically Greer:_ :'-
. /| areas, if rate structures-are based.on metered use’ | L
" -0 | Replacing existing broken/malfunctioning water meters wzth 'Categorlcally Green;'_ '_
- . | Advanced Meter Reading systems (AMR) © -~ -+ | e
O | Retrofitting/adding AMRcapabilities or Jeak equrpment to - -Cetegorlca!!y Green ST R
| existing meters:(not. replactng the meter: ttse!f) - L
[ |-Recycling and water reuse pro;ects that repiace potable ' Categorlcally Green N
-l sources with-non-potable sources, . .~ e o
[ | Retrofit or-replacement of existing Ia_r_)q_scape zrrrgatlon Lo 'Categonceliy Green'

{ systems to more effi cient Iendscape irtigation systems,
including moisture and rain sensing controllers -~ : o .
| Projects that result from a-water efficiency refated : .Cate'gorica_li_y_ Green

-
w _aesessments (suchas. ‘water audrts leak detection studles
| conservation plans, etc) as long as the assessments
| adhered to the standard Industry practices: referenced above s NI
[ | Distribution"system leak detectlon equrpment portab!e or | Catégorically Green .

' yermanent, . 1 L

1 | Automatic flushing systems (pcrtabie or permanent) .| Categorically Green:

[0 | Pressure reducing valves (PRVs). -~ Categorically Green
[ | Internal plant-water reuse (such as backwash water I Categoncally Green o
L recycling). - _

i “Water meter. replacement wzth fradrtlcnel water rneters ' Buemess Case Required '
- O | Distribution pipe replacement or rehabllrtatron to reduce - ‘Business Case Required .

| waterloss and prevent water main breaks © ] AR P R N
-~ [ |-Storage tank replacement/rehabilitation to reduce water loss | Business Case Required
7 | New water efficient !andscape irrrgetron system (where there Business Case: Required

Lis currently not one)




_Energy Efflc:lency

_ DW-622
‘GPR Checklist
“Rev, 7/2011.
File #3

, __'Energy efﬁmency is the use of improved technologtes and practlces to reduce the energy
. consumphon of watér: qual:ty pro;ects use energy in a more efﬂczent way, and/or produce/utlhze

'_renewable energy TR

R n i Renewab!e energy pro;ects whtch are part of a pubhc health
- | project, such as wind, solar, geothermai and mlero— :

-| hydroelectric that provide power toa ufility. L

.| (htto:/Anww.epa. gov/cleanenergy): M!cro—hydroeiectno

| .projects involve capturing:the energy-from pipe flow..

 Categorically Green

. [0+ [National Electric ManUfacturers Assocyatzon (NEMA)
< | Premium’ energy efficiency motors -

: )ZL Energy efficient tetrofits, upgrades or new pumpmg
2 systems and freatmient | processes (mcludmg vanab!e
frequency drives (VFDs)). _

o ‘.Bus.ine_s_s__oase R_e_qu_nredf |

replacmg or trimmmg lmpellers if pumps have too much
| capagcity, replacing damaged or worn wearmg
| rings/seals/bearings, ete.).

| [1 .| Pump refurbishment to: optlmlze pump eﬂ" cuency (such as ;___.B_Z;.!si_nés'_sj Qgsél‘:'{e_quire_d

Projects. that result from an energy eff:CJency re!ated _
assessments: (such as energy audits, ‘energy assessment
studies, etc), ihat are not otherw:se destgnated as '
_categorical, - -

lj

- 'Bu_si_ness_Case Required

i Projects that cost effectlvely e[smmate pumps or pumpang-
‘stations.

B :B'Li's_ines_s-ca.sé Requi!.'a‘__d‘

Projects that achleve the’ remammg lncrements of energy
efficiency in a system that is already very efficient. '

o 'BL;j‘s.ine's_s Case Required .

Upgrade of lighting to energy efficlent sources (such as
metal halide pulse start techraoiogms compact fluorescent
‘Llight emitting diods, efc). .

Buginesst}ase Required

| Automated .and remote control systems (SCADA) that

Business Case Required -

achleve substantlaE energy savmgs :




Enwronmentally lnnovatwe

: _Enveronmentally mnovatwe pro;ects inoiude those that demonstrate new and/or___tnnovative
_.‘ approaches to de!zvermg serwoes or. managing wate' .f _: s inar | van

- DW-622

- “GPR Checldist
“Rev. 7/2011
File#3

-.ISUStamabmty peilcy R

7 -'_C?te'geriea“ﬁﬁf eéﬂ'? -

Greenhouse gas (GHG). |n\rentory or ;

G.inventory td a 'regsstry (such as

~ | Categorially Green

‘|- Climate Leaders of Climate. Registry),-as long as _|t is. beir g f_ L R

: done for a facthty whrch IS eligsble for BWS X

[ Categorically Green

ategorically Green

| buildi s or renovatlon of an emstmg building, owhed b-y the e
- 7ut|hty Wthh |s part of an elrglbte DWSRF prOJec s

{ {including climate. change) N
‘Criteria for enwronmentatiy mnovatwe prOJects and thatare S

tot'al[l_nte‘grated Water resources nianagsment plarini g
consistent wuth the Decision’.

DWSREF. eliglbte

B:gsme:—__ss-'-cgse_i'ﬁéquired:_ -

Appllcation of. mnovattve treatment technofog ee or syetems
that improve environmental conditions and.are consistent - _

| with the Degision Criteria:for: environmentally mnovatlve

= management plans

‘| projects; such as prOJects that; srgnlficantly reduce or
) 'elsmrnate the use of: chemicals in water treatment or
‘I -treatment. technologies ar. approachea that sugniflcantly o
reduce the.volume of residuals, minimize the generation of
residuals ¢ or lower the amolint of chemicals in- residuals; or.
'trenohtess or low impact: constructlon technology, oruse of
| recycled materials.

' B'us_i.neass Case Required

11 Educational activities and demonstrat;on pro;ects for water
orensrgy efﬂmency (such as rain garderis). -

-:n o

g 'Bu'eines;s_ ‘Case Required

Projects that-achieve the goats/objectaves of utihty asset

| Business Qétsé;R_éq vired |

e Form comnleted bV

_'__'__";Typed orPrmted Name j:.: S g Tftle o R _
"53 JQWM%S@my,ae us aom

L :__"f"Phone Number | SRR | -g:- Emalf Address

el _Aftachments

ﬂ Bus:ness Case(s)

E‘;iject Cost Estlmate w:th Green Components marked or hlgh tghted -
D Other e , : 3 - ,
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