


"Energy Management Group
Defining Energy Costs
Energy Conservation Measures (ECM)

Ways to Manage Energy Costs

m it uses energy what is

the control measure? Best Practice?
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— Upper Management Support
~ = Biggest Users — Operations Off/On
= Process Control
= Maintenance — PM
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= Everybody Is a player



K Iowatts (KW) ﬂNatts/lOOO
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= Kilowatt Hours (KWH) = KW X hours of
operation

= Demand = highest KW for 15 minute period
during billing period

Wer Factor= PF or KVA
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Kilowatt Hour
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= Usually the highest KW usage over 15
minutes during the billing period

= Read your power rate schedule /contract

= Demand Is not easily stored. Generated as

needed. —

= KWH cost accumulates $0.0427 - $O 08 per KWH



contact your service provider for help.
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Power factor charge is money spent
r no usable ener




Pure Resistive Inductive Power
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CActive Power (VX
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Phase Angle= PF

Reactive —
1| Power

Apparent Pow oy

(V X A )= KVA

A ol

Reducing load to 50% Iincreases PF problem




Fixing Power Factor

CAPACITOR




Loz Facior (LF)

- LF=  KWH (biling period) X 100
KW X 24 X days in billing period
v'Below 55% = oversized equipment

Evaluate cause - Storm event other?
> (0% and above Is pretty good for -

Ump-stations KWH/Run Time

» Flow then track KWH/MG




I Energy Consumption I
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Power Usage E/S Metro

\

N

/ N\

/_‘\o—‘\//

NS

ZTA
TTA
O0TAA
60A
80A
LOA
90AA
GOAA
7OAS
E0A
Z0A
TOA
00Ad
66Ad
86A
L6
96 A
G6A

76 Ad

1600

o
o
<t
—

ON/HMA

1200
1000

600
400

200




Energy Usage Costs 24hr Operation

Energy Usage Costs 24hr Operation

Oct-11 KVAR $.28 Base Charge $2,219 with first 300 KW =$0
HP KwW $IKW Hours/ KWH/ $KWH/Day SKWH/ Total $ Total $
$6.25 Day Day $0.0422 Month /Month / Year
1 0.746 $4.66 24 18 $0.76 $23 $27 $328
2 1.492 $9.33 24 36 $1.51 $45 $55 $656
3 2.238 $13.99 24 54 $2.27 $68 $82 $984
4 2.984 $18.65 24 72 $3.02 $91 $109 $1,312
5 3.73 $23.31 24 90 $3.78 $113 $137 $1,640
10 7.46 $46.63 24 179 $7.56 $227 $273 $3,279
15 11.19 $69.94 24 269 $11.33 $340 $410 $4,919
20 14.92 $93.25 24 358 $15.11 $453 $547 $6,559
25 18.65 $116.56 24 448 $18.89 $567 $683 $8,199
30 22.38 $139.88 24 537 $22.67 $680 $820 $9,838
40 29.84 $186.50 24 716 $30.22 $907 $1,093 $13,118
50 37.3 $233.13 24 895 $37.78 $1,133 $1,366 $16,397
75 55.95 $349.69 24 1343 $56.67 $1,700 $2,050 $24,596
100 74.6 $466.25 24 1790 $75.55 $2,267 $2,733 $32,795
125 93.25 $582.81 24 2238 $94.44 $2,833 $3,416 $40,993
150 111.9 $699.38 24 2686 $113.33 $3,400 $4,099 $49,192
200 149.2 $932.50 24 3581 $151.11 $4,533 $5,466 $65,590
300 223.8 $1,398.75 24 5371 $226.66 $6,800 $8,199 $98,384
400 298.4 $1,865.00 24 7162 $302.22 $9,067 $10,932 $131,179
500 373 $2,331.25 24 8952 $377.77 $11,333 $13,664 $163,974
1000 746 $4.662.50 24 17904 $755.55 $22,666 $27,329 $327,948
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___activities can be shifted
= \WWaste Thickening
= Thickened sludge pumping

= Tank draining
= Clean-up — flushing

Jalfload andrseewhat:

.

st
ﬁ)—/cle wgﬁﬁm’ggﬂgm’ e
Strge basin, back up influent

= Generation — gas storage- maintenance
WOork
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2+ rifonssietioghan glllisicl gosiis Grlsa; - your £ 4] M——
*T:'I':HI ?Ib‘powe‘r‘proxnd r, identify best rate schedd! E‘*
Incentive funding, problem solving, audit programs
. Identlfy where energy is going-collect data- suitcase
= Ask what If guestions about each piece of equipment
= Bring help from outside for expertise

= Make burgers out of sacred cows (change the way of
doing)

Emd.an Energy. Champion(s)

AVESt inia ma Nt Systems
’M\‘/‘Ja e

= Just DO It, implement




ding EneraviConsenvation Measures
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= |s the power necessary? (Turn lights out, heat down, Hot
water set points)

= Can the on time be changed and task will still be -
accomplished? ( Is there a load shift to off peak demand
opportunity here?)

= Is the size appropriate? Over sizing Is the name of the ~
jame. Measure actual power reguined - Bio fans,_-
IS the load vanable? (Tnme d?éﬁﬂMve)

DOES a change require human interface? Increase labor

cost, training, behavior management
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-Don't just act- communicat

Keep looking for a better
best practice:

Plan

A
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580 KWHMG
1294 Kw TOTAL|
491 Kw EWEB

PUMP STATION MAP

Plant Alarms
Office Alarms
Crytrol
Main Gate
FPlant Samplers
Plant LEL Meters

Plant Power
BMF EQ Hrs
Pri. End EQ Hrs
Sec End EQ Hrs
Phone | Radio #s
High Flow Guide
Help Topics

Equip. Failures

Status Alerts

Programming Log

Comments

Miscellaneous

Trend Reference

Tag Reference

Pretreat ov Primary OV | Secondary OV Final v GBT OV Digester OV| Pmp St OV | Willakenzie OV] BMF EQ




Design Revie
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pecifications a’“

= Outside review : .
:I'hmk out of the box Lo

el P

= Many ECM require a deS| change be“proactlve
Ge eslgﬁ-englneer to explain.over design,.criteri

I[pment choice correct? i.e. Do pumps down stream of
fine screens or grinders need to be open face impellers?

= Apply payback policy guidelines




> Influent Line Valve Status
NO CONTROL IS POSSIBLE FROM THIS PAGE

3 ; Links:
= °2|RW‘“°°" Plant OV
NFLUENT | 60" nvi0.02 Pump Station OV
STATION-2 | Gravity Pretreatment OV
Willakenzie OV
S1RWY10-12
12' 02RWV10-03
Er |
2‘..
W
et PR STATION
il COMBINATION
62RWV10-12 © UCTURE

(At Willakenzie PS)

72" Gravity Interceptor [[_

61RWY10-11
E ismwwo-w
48" Terry St. FM N 45" Undar-River from Willakenzie
62RWV10-10 g 72" Overflow to River
L 4]
nliel b
54" Over Owosso Bridge from Willakenzie
62RWV10-11 I
(At Willakenzie PS)
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Plant Power Usage Short-term Power Trend

Current Power Usage

Primary
30 KW

Secondary

- || TA9 KW
1000 KW T — [

Final
11:30 11:45 12:00 12:15 : 131 KW

GBT
52 KW

Long-term Power Trend

106 KW

EWEB
669 KW

Power Fact
0.800 KWW

Pre Pri Sec Fin GBT Dig 1
188 30 749 131 52 106 : 04:01 08:01




Power Distribution

Process Area % Power KWH/LB ¢cBOD
- removed
i Pretreatment 20% NA
Primary 4% 0.17 KWH
Secondary 51%

Final 15%
GBT 4%
. Digestion 6%

After 45 MGD > 50% removal TSS

Annual 25.5% improved capture
Annual 746,250 KWH



=ENergV.LConse

4 =] | | A
o - .
1 . i |

SAUdITTECIaIm WaleruSage: e W

‘lu

- e

= |ower volume & pressure
.-,.—::"—"—."‘
= Timers on sprays
| —
= easy adjustment >>>>>>>>>>>>>>>>Rg g

= booster pumps to increase psi where &t
needed

ﬁozzles, not open hose B
essive cooling water : A

= |ncrease pressure to do the work and b
turn back down when finished ’ {

:




Seal Water 10PSI

Reduced reclaim waté? uagehfor -
Injectors saves 85,000 KWH and
$5,270 annually. $13K incentive
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one overflow water used
to operate screening sluice.

Reduces W2 use 20-25 HP or
$7,000/year
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~ = [ower headerﬂlscharge pressure. We save 50KW
~ perpsi- ($20,000 per year)

= Clip blower maximum output

= Clean intake filters

= For centrifugal blowers, use Inlet valve te throttle.
= Positive displacement, VFD, sheaves, timers

= Switch to smaller blower during low demand-

ers e —
ﬂotors <25 HP turn down 66% load, > 25 HP

50%
= Fine bubble diffusers (save 50% or more)



Power Requirements as function of MLSS
Dissolved Oxygen
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1 ppm to 2 ppm 18% increase
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I Power Required For Nitrification .

. Oxidizing NH3 can result in a 60% increase in aeration
- power | . | -
‘ //;///j:////j:////j:////:://////
(o )
= BOD FOR /
B NITRIFICATION | : )
8 4.5 lbs 02 per 1b NH3 20 mg/l NH3 = 90 Ibs O2
= transferreV / - | '
5 A 5 pay \\\\\\\\
1.5 Ibs 02 per Ib BOD 100 mg/l BOD = 150 Ibs O2
- transferred \\\\\ AN —
\ N \\\ | !
10 20 30

SLUDGE AGE, DAYS

No ammonia limit- shut blower off a couple of

hours each day- 8% savings



Nritrifiers are strict aerobes




DO Concentration in relation to SRT

NITRIFIERS
CASE A

FM - (.1
D.O.-1.0 mg/l1

AEROBIC

CASE B

OoOOo 0

FM - 0.4
" D.0.- 1.0 mg/l




tric Pressure

14.76  Ps) 30,05 InHao

100% 100%

20% ‘2 AUT-CAS < 25%

AUT- CAS

| cae & inst air|

AB Process

I Solids Balance

e

20%

AUT- CAS

Foam Sump &
GLWR
ABB Low KW Override on [




Clip blower output settings to save energy

A 80.0 B 80.0 B 80.0 g 80.0 Ei1.6 g 1/23/2013 7:07:27

Kl 1% 4FIC24-1.Mv

. . (80.0%)  ABB #1 INLT
Blower inlet Clip | |

65% open Max F4FIC24-2 .MV
ABB #2 INLT

| |
Header PSI B4FIC24-3.MV

SRYANV ARSI S0 e A e e SN SVITI Ly ABB #3 INLT
| |
4FIC24-4 .MV

ABB #4 INLT

| 47 . 8% |
E4FIC2-8wW.PV

AB 8W AIR VALV

\ 20CFS |
[B4A1C2-8wW.PV

AB 8W D.O. CONT

\ 1.1MG/L |
F4FIC2-8E.PV

AB 8E AIR VALV
\ 38CFS |

“ 'M urh-'if' "l'l'i/-| W Ml’:"“‘ 'R)Il-"ll\m.lw h".y'-|f\,-,-"’bw H,WLW‘«'M’W'
M
M

Air Flow CFS

[J4AIC2-8E.PV
AR 8E D.O. CONT
1.0MG/L |

X 12:11% 22:11% 08:11+% 18:11+ 04:11% 14:07 00:07 |
j 1.21 1.22 1.23 { -5.0%)




Diffuser Cleaning Improves transfer efficiency 10-40%

University of California = Los Angeles = B
University of California — Irvine

Feb 8, 2010

http://www.seas.ucla.edu/stenstro/Aeration.pdf

High MCRT systems

N (MCRT = 5-15 d)

L 9%

|_

o
— n

5 —

- 2.5%/m Low MCRT systems
(MCRT < 5 d)
25%

20 40

Months in operation



" Project cost estimate $1.5 M

"~ Actual $844,118

% Net Cost $329.505 —
=l

»'1 Annual Power Savings 2,000,000 KWH

gs @ $0.062/kwh é

o

Annual Cost Sglip

Pay back 2.7 years
g



Co-Gen. SO0LKMWAInduction GERErator:

SIIr)r)l es 53% of onslie power usag
rth YWeligr fo r igjesiiar fezire), Aclnin, M«un@ zif)e

l -

32% methane
production
flared

ovider compensatlon set at KWH $ +$.005 /KWH
22010 production 6,325,065 KWH, $285,893
~2011 production 5,613,758 KWH, $264,969

‘ ction 5 WH, $ 257,692



Lead . Shedainge
= drepre o Lzl S J,nr)rr IENIE JJJW‘-’I' |
-ewerreturﬁjates S 'lli ==
- s-t
~« Reduce/ stop pumping
= Lower D.O. set points
= Reduce channel aeration ~ |
= Reduce reclaim water flow”" ™ .

@sure

-

hours
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0om provider
One drive runs two mixers.

Saves 250,000 KWH / $15.5K annually
Added project cost $68K




Start at @80 min. past micnight

Settime Current
3
57
60

Dig 1 Step 4:| 1320 262

Start at 720 rnin. past midnight Mizar 1
settime Current 41 HZ

3 .
- Digester #1 .

G0

Mixer 1-3 amps: 1199
anzy Mier 2-4amps 12732

sStart at 480 min. past midnight
Settime Current Manual Ctrls hliver 2

3 41 HZ

FORWARD

Dig 2 Step 4:| 1320 | 1202

60
FORWARD

Dig 2 Step 4: 2
Mixer 4 Mixer 4

Mixer 1 Mixer 1
41 HZ

Digester #3

FORWARD

Mixer 1-3 amps: 1245 Mixer 1-3 amps: 1211
Mixer 2-4 amps: 12.35 Mixer 2-4 amps. 12.14

Manual Ctrls _ Manual Ctrls

FORWARD

FORWARD FORWARD

Dig 1 Mixer Steps| Dig 2 Mixer Steps | Dig 3 Mixer Steps | Dig Mixer Alarms
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Jel G

- HVIax Stalt MIRImumEOn=
;___ | perHour Time- Seconds
5 16 42
10 12.5 46
25 8.8 58
50 6.8 72

W—J‘w —
or Stop/Start Added Cost verses continuous run. Motor start

IS 8X normal run KW. 100 HP motor will add 13 cents per start
($0.05 / kwh). This equals 2.1 minutes of normal run time.



Equipment Rotation

e e —

- _,@tC ricﬂ"‘c_vn VOU Alt- save ClSff])

o~

-=-‘~—‘F|‘|5“‘De l_@ — 100 HP - $31/minute Best |
Practice
$6 . 25/ KW $450.00 —

10 |$47

$400.00 7o
N
) "‘}\ i“-ifj
2 5 $ 117 $300.00 - y

L
$250.00 \ 7
S

$200.00

e

1S Y 4\

‘ y \
=

$350.00

$100.00

$50.00 +—

500 $21331 - 1I2I3I4I5I6I7I8I9I10I11I12I13I14I15I

Minutes




#3 GR

Grit Collection System

#3 ON: 464 i

OFF: 300 B2 '\'

m Collector

Grit System Setpoint:

Current Value:
Collector #2
Grit Run Timer Setpoint:

Grit Run Timer Current:

Classifier #1 Classifier #3

Collector #3

Collector #4




Grit and Rag Conveyors
Grit and rags are transferring north.

North loading gateis open.

Loading conveyor is transferring east (front of truck).

8. Transfer 8. Loading
Conveyor

c
Conveyor Control onveyor (<2
N Transter:  2AUGIS AUT Hycor #2 (I TRs
2AUG282 MAN
N Loading:  2AUGS AUT
2AUG292 MAN

N. Loading
Conveyor

North South Transfer North South Loading

Timers to adjust run time not only
saves power but can be an even

bigger savings for maintenance.

North
Corveyor Loading Loading Corveyor Conveyor
Direction Gate Gate Run Time Off Time

Loading Loading

Conveyor Conveyor

M 3

m m
s ™
——— H
ey S SRS

A pa—




sk ey _
e el 50 Pump Stations

k p
}J*};mbm CreelePS
Piper : -
PS§ z .
[ .
Wilkes - Crimzon
PS§ £ Sterling View P§
Division P§ {Walion Ln)
‘Lone OalkDr.)
= DeHa ™
E Tdpre =| Commercial
: \
Bt Deadmonds
& Reltlme T e
Creenhill P§ 1o 5t Cal Youn
Tee ] Z Vera St
(Legacy §i.) Harlow River
Spyglass Glen
g 0 _l—\_ 4 Hayden
= 4 Een'Ray LO
= ‘ (Dérnach-§9) Otto St Marxils b
A o~ ' Flia,
\ Ferry St-PS I-108 Olympid ”r \\
Marshall's
* I &E
Riverfront Springfield Plni Plaza
. S - Jidkins Glenwood \
W. 11th Willame e &t el
Towens Main
7 NugzetP§
ah —
£ Jasper Rd
=] Golden
= Terrace
Z
5 e

Foxcrofi
PS r—‘

Tonawanda'P$

Plant Overview | Pretreat OV Primary OV | Secondary OV | Final OV GBT OV | Digester OV | Pmp St OV | Willakenzie OV PUMPS STATION STATUS



PUrme r)JrJ

PV puUmps/ moters- eXcess

— bearlng play, motorTemp vibration, seal water, |
~ voltage 3.5% diff between legs = 25% temp
Increase

= Flush Lines (we see 53% savings) (320 gpm to
490 gpm)

= Pump control- Variable speed, timers, start stop

eInts, stager for demand savmgs (grlt
Spump/coellec

e m®
T
—

, =
T ———
1ICh pump on a header Is most

efficient- use it as lead

= Pump Station: KWH/Run Time (station as a whole
and individual pumps)




at lift stations .
“ o | ==

T Saving power 4 I
" \ - T STATIC HEAD 20 FT.

. L |
48"
INFLUENT
SEWER

Horsepower = (Ft of head X GPM) + (3960 X Efficiency)

 HP for 1 mgd anoxic recycle pump = (5'X694) + (3960X.90)= .97 HP




e T —
— o ey
— A
-

AdeSt floats,
\ alternate settings [ STATIC- HEAD 16 FT.
_ ) | inPLC
]W . ggﬁﬂ

\

- | 48"
INFLUENT

_\\~,/ SEWER

HORSEPOWER SAVINGS AT PEAK FLOW
15 T0 20%




Op. Return . Sludge Rate
J\/]l S / OO/ ((° OOO OOO/ V1) — MILSS

Month Saved
Jul 33.4 1,547
Aug 31.6 2,936
1 sep 35.3 278
| 30.5 4,114
31.6 3,857
31.1 4,692
28.6 13,757
29.2 10,103
25.8 27,941

o --. i AP p
Adjusted WW operation from 28’ lift 275 16,635
to 21" lift = 24% reduction in energy. 27 9 9.091

A

oA 29.2 6,617
ANV S Total 101,011



Live Data

MLSS (/L)
Effluent flow, mod
RAS O [ 4 mad)
Clarifiers an line

Clarifier diameter

Redraw

1.565

i

il
Z‘

TH Clarifier Area lﬁ
Owerflow Bate IW
IUnderflow B ate lﬁ
Undeflow TSS W
Surface Loading IW
State Point Flux IW
Yo IW
| |Stirred j|-| 36

K

Adjustable Data

MLSS [a/L]
Effluent flow. miod
RAS @ (% / mad)
Clarifiers an line

Clarifier diameter

- State Pont Analysis

Redraw

1.566

i

L= n il I ]
[}
—
(5}
[T}

T Clarfior drea |79633
Owerflow B ate IW
Underflow Fate IW
UndefowTss |23
Surface Loading IW
State Point Flux IF
Yo IW
gy |Stired j|‘| a6

K W

Effected by:

Flow

MLSS concentration
RSF%

# Clarifiers online
SVI

Settling velocity

Settleometer Tests to
determine safe MLSS
concentration that
floculates



Willakenzie PS Overview 45" Under 24" Under

) . . DCS HI ALARM: 160"
Extension 8659 River River FLOAT HI ALARM: ~224"
Plant flow:  43.7 MGD Pump THHEW: 187 KW r DCS HI-HI ALARKM: 254"
Willakenzie flow:  22.9 MGD KW per MGD: 816 KW STATION BYPASS. 269"
IRONWOOD OVERFLOW. 280"
. 250,000 KWH $10,000 per yearr,
R $37K incentive check 0%

Fressure
h 100§% # Bypass
To River
00 MGD I 14.0 MGD 0o MGDI 0.0 MGD I 01 MGDI
0 HZ 0 HZ 0 HZ

0 HF 51 HZ Willakenzie Hour Meters
PUMP #1 317

PUMP #2 1380 Eal

3 AN 2 MANS 1 PUMP #3 2290

PUMP #4 2294 B3

0 AMPS 239 AMPS PUMP #5 1738 Edl
0 K 109 K PUMP #5 251

0 AMPS 0 AMPS 158 AMPS
0 Ky 0 kY T7 KW

Wetwell 1

150.2 IN
Unadjusted: 134.2

48" From
Ferry St

2-3 Control Source:

Use Wi 1 Level

Wetwell 2

149.9 IN
Unadjusted: 1499

Overflow:

Wetwell 3
149.8 IN

Gravity
Bypass
To River

Large Wetwell Control: 149.8 IN

78" EBI
7.0 MGD



Odorous Air ECM
VFD Control of 100 HP and 50HP Fans

Month
=) Jan-11
Feb-11
Mar-11

Sy  Apr-11
May-11

=) Jun-11
W Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11
Jan-12
Feb- 12
Mar -12

536,000 KWH saved annually.
Air flow 41,000-25,000 cfm

+147K / $8,600

KWH

KWH

77,748
70,224
76,632
43,992
36,582
30,643
26,085
21,866
19,087
18,459
18,310
14,910
14,831
13,857
14,651

$ESSHSH

$4,587
$4,143
$4,521
$2,596
$2,158
$1,808
$1,539
$1,290
$1,126
$1,089
$1,080

$880

$875

$818

$864




=0OJ “Turn off lights when not needed”

- e

CONSERVE ENERGY
~ TURN IT OFF
'WHEN NOT IN USE

Ba
/ I
" F
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THIS EQUIPMENT IS
SUPPLIED BY MORE THAN

ONE POWER SOURCE
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= 16 Lights install

ghts installed @ cost $11,664
= KWH savings 15,067 /yr = $829/yr
= >150,000 hour lamp life




Annual kWh Utility Project Annual Savings to
Item | Year Description Savings Incentive Cost Savings* Date
Energy Conservation Projects

A | 1996 |Replace coarse diffusers with fine bubble 1,100,000 | S 126,128 | S 310,467 | S 68,200 | $ 935,000
B | 1997 |Lighting retrofit from T12 to T8, motion sensors. 173,600 | S 16,580 | S 24,110 | S 10,763 | S 140,963
C | 1997 |Cogen engine upgrade 2,102,400 | S - S 652,000 | S 130,349 [ $ 1,707,149
D |1997 (W2 pump VFD 221,146 | S 33,418 | S 100,000 | S 13,711 | S 179,571
E |1998 [RAS pump VFD 225,590 | S 33,839 | S 416,763 | S 13,987 | S 174,268
F | 2001 [Reduce size and improve efficiency of biofilter fan motors. 15,768 | S 3,154 | S 3932 (S 978 | S 10,170
G | 2003 |Instrument airinter-tie 17,000 | S 2,550 | S 8,009 | S 1,054 | S 9,393
H | 2005 [Reduce size and improve efficiency of recycle pump. 52,453 | $ 3,784 | S 25,000 | S 3,252 | $ 23,814
| | 2005 |Rebuild screw pump drives (motor, gearbox, coupler) and trough. 100,000 | $ 15,000 | S 100,000 | $ 6,200 | S 45,400
J | 2006 |Mechanical mixers on digesters replace gas mixing. 250,000 | S 38,000 | S 68,000 | S 15,500 | S 100,625
K | 2006 [Add VFD and improve efficiency of biosolids irrigation pumps. 122,000 | S 18,300 | S 60,000 | S 7,564 | S 49,105
L | 2007 |Add VFDs and improve efficiency of aeration mixers. 48,000 | $ 7,200 | S 103,000 | $ 2,976 | S 16,776
M | 2008 |Primary solids removal 25.5% improvement 746,250 | S - S 224,000 | S 46,268 | S 220,144
N | 2009 |LED street lighting 15,067 | S 6,757 | $ 11,664 | S 934 | S 3,601
O | 2009 [Cyclone overflow for sluice water. 53,044 | S 16,000 | S 10,000 | S 3,289 [ S 12,678
P | 2009 [Willakenzie pump station and force main rehab. 250,000 | S 37,500 | S 150,000 | S 15,500 | S 59,750
Q | 2009 [Dissinfect with neat solution, not W2 carrier water. 85,000 | $ 12,750 | S 50,000 | S 5270 [ S 20,315
R |2009 [Add VFDs, dampers, and pressure sensors on odorous air fans. 950,000 | S 80,417 | S 107,000 | $ 58,900 | S 227,050
S | 2010 |Non-aerated grit removal 199,494 | S - S - S 12,369 | S 36,208
T | 2012 |DO control of pretreatment channel blowers. 70,000 | $ 7,000 | $ 10,000 | S 4,340 | S 4,340
U | 2012 |Acid clean force main (5.5 miles) to lagoon 31,000 S 10,000 | S 1,922 | S 1,922

V | 2013 |Replace multi-stage blower with turbo blower. 2,000,000 | $ 500,000 | S 850,000 | S 124,000 | $ -
TOTAL 8,827,812 | S 958,377 | S 3,293,945 | S 547,324 | S 3,978,241

Non-Cost Process Control Improvements

W | 1986 |[RAS pump wet well setting 144,176 | S - S - S 8,939 [ S 165,442
X | 1988 |Process DO setpoint 780,000 | S - S - S 48,360 | S 858,000
Y |1995 Blower Header Pressure control (11%/psi) 390,000 | $ - S - S 24,180 | S 345,735
Z | 1997 |Grit Pump Timer/Flow Control 216,000 | S - S - S 13,392 [ S 175,392
AA | 1998 |Lower W2 pressure setpoint 113,872 | $ - S - S 7,060 | S 87,966
BB | 2010 [Return Sludge Flow % 101,000 | $ - S - S 6,262 | S 18,332
TOTAL 1,745,048 | $ - S - S 108,193 | $ 1,650,867
GRAND TOTAL| 10,572,860 | $ 958,377 | $ 3,293,945 | $ 655,517 | $ 5,629,107

B BB BT
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- = Good operations is energy conscious everyday

~ = Energy use is a human behavior problem
(Success Is an exercise in human relations)

= As supply deceases, the cost will rise
= “\What About Bob”- Richard Dreyfuss & Bill' Murray
Baby Steps, Baby Steps

E;.vgry Waltt

: Enginéered 2. Autemated 3. Human

Interface
= Just Do It !, Implement, implement, implement
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What do we do with all the energy saved?

Store power in an electrolyte cell under the base of our signal tower

On July 4" we discharge the savings back to mother earth



