You Can’t Run A Plant Using Science!
(Psst...Yes You Can!)

Using Lab, SCADA, Operational, and Design data
to predict and optimize plant performance
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Dayton Water System

* Ottawa WTP
— 1952
— Conventional Treatment
— Precipitative Lime Softening
— 96 MGD Design Capacity
— 40 MGD Average Daily
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Lime Reclamation Facility

Completed in 1957
150 tpd Capacity

Recycle softening residuals

CaO reused at WTPs

Techniques and Economics of Calcining
Softening Sludges

Joint Discussion

A joint discussion presented on Jul. 14, 1959, at the Annual Conjer-

ence, San Francisco, Calif.

Calcination Techniques—William B. Crow
A paper presented by William B. Crow, Cons. Engr., Black & Assocs.,

Ine., Gainesuille, Fla.

ECALCINATION of softening
plant sludge is a process in which
the sludge, concentrated in a centrifuge
to at least 60 per cent solids, is burned
at 2,000°F, the calcium carbonate and
magnesium hydroxide present being
converted to oxides.
The greater portion of the carbonate
hardness present in natural waters is
normally due to calcium bicarbonate,

20-25 per cent excess lime. The dif-
ference between the theoretical conver-
sion and actual recovery is attributable
to mechanical losses in the dewatering
and dust recovery equipment. The cal-
cium carbonate is decomposed by heat,
yielding calcium oxide and carbon di-
oxide as follows:

CaCO; + A — CaO + CO, T
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Dayton Water System

* Miami WTP
— 1965
— Four Up-flow Clarifiers
— Precipitative Lime Softening
— 96 MGD Design Capacity
— 30 MGD Average Daily
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Residuals from

Dayton WTP’s & LRF Process FIOW

Outside Sources ——> Mad River

Lagoon




Chemistry of the Kiln

Softening residuals from Dayton WTP’s

15t Stage : Carbonation

CaCO, + Mg(OH), +2 CO, - Mg(HCO;), + CaCO,

solid solid gas from kiln liquid process solids
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Chemistry of the Kiln

2"d Stage : Calcination

CaCo, Z CaO +H,O +C021

* 2000° F
* CO, for Carbonation in Stage 1
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2010 Evaluate LRF

ENGINEERING STUDY

Evaluation of Lime Calcination
Facilities and Expansion
Options

Prepared For:

City of Dayton, Ohio

January 2011

SeAe AT —R
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Inception of Importing Residuals

e 2010 EE&T Study

* Proposed a residuals-
handling facility

e 2012 Demonstration
study
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2014 LRF Expansion

PRELIMINARY DESIGN REPORT
CITY QF DAYTON, OHIO LIME RECLAMATION FACILITY EXPANSION

City of Dayton, Ohio
Lime Reclamation Expansion
PRELIMINARY DESIGN REPORT

Project #200-23773-14001

December 2014

PRESENTED TO PRESENTED BY

City of Dayton Tetra Tech, Inc. P +1-513-333-3676
Department of Water Supply & Treatment 250 W. Court Street, F +1-513-241-0354
3210 Chuck Wagner Lane Suite 200 W www tetratech.com
Dayton, Ohio 45414 Cincinnati, Ohio 45202

Prepared by:

James Rydquist Date

Project Manager

James Christopher Date
Process Lead
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New Facilities
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New Facility - New Challenges

No “shake down” period

Operators asked to operate
differently

New challenges
Growing pains

Much frustration

Task Force met weekly

— e
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Questions to Answer

How many pounds of residuals are produced?
How many gallons of residuals are we pumping?
What is the WTP pumping rate and schedule?
Do storage demands meet capacity?

How much lime are we producing?

What are our lime quality goals?

What are the critical parameters to produce quality lime?
Were our previous assumptions correct?

—
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Data Sources

 Lab Water Quality Data
— Raw and Effluent data
— Stoichiometry of Rx

* Operator Logs
— Pumping scheme
— Operational changes

* SCADA iHistorian Query
— SCADA stores lots of data
— Administrator can show you

DAYTON



Data Sources

* Plant Diagrams

— Storage Capacity
— Piping, valves

* Equipment Specs

— Pump curves

* Operator’s Knowledge
— Hands-on knowledge

— Day-to-day Operations knowledge
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How Much Solids Are We Producing?

* |If You Know:
— Raw Water Quality
—Finished Water Quality
— Water Production
— Stoichiometry

e Solids Produced

T —



Chemistry of Lime Softening

CO, + Ca(OH), —> CaCO3l +H,0

Ca(HCO,), + Ca(OH), —> 2CaCO3l+ 2H,0
Mg(HCO,), + Ca(OH),—> MgCO, + CaCO31'+ 2H,0
MgCO, + Ca(OH), —> Mg(OH)2i+ CaCO3l
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Lab Data

sameple e . :TI:IIinity, ﬁaalrct;:r:ss, I-“:Iagrdness, Turbidity, €02, mg/L flaardness, ragrdness, - g::,nT:v(a:Ia, g:rnT:v'avll,g 19::,; ! RO;,:,nT:v(a:sz SuIU? C.a (O N,Ig (T)LY:IJ k 02 gzvsi.cril;al Ro::iri':al z:goretlcal
::’al::“ P:;olg:ctlon mg/L mg/L mg/L NTU PH,S.U. CaCO; mg/L mg/L rbidity mg/L mg/L Removal, mg/L Tons ’ Tons ’ I, :z:';oval, Production Production Produced
’ CaCO; CaCOs CaCO; CaCo3 CaCO3 CaCo3 CaCo3 NTU CaCo3 Tons , Tons/MG , Tons Tons
1-Mar 37.06 276 204 126 3.57 7.52 17.49 72 92 0.029 264 88.4 5.31 17.49 40.80 13.66 0.82 2.70 1.56 57.98 30.50
2-Mar 41.63 276 206 132 6.41 7.5 18.30 58 105 0.03 296 70.2 9.57 18.30 51.38 12.19 1.66 3.18 1.64 68.41 35.60
3-Mar 42.4
4-Mar 42.84
5-Mar 40.11 272 194 130 2.97 7.55 16.10 44 125 0.023 300 13 4.42 16.10 50.18 217 0.74 2.69 1.39 55.78 29.32
6-Mar 37.97 274 194 130 2.64 7.56 15.85 48 114 0.033 292 41.6 391 15.85 46.23 6.59 0.62 251 1.47 55.95 29.58
7-Mar 36.91 272 202 120 1.72 7.59 14.70 55 114 0.025 294 15.6 2.54 14.70 45.25 2.40 0.39 2.26 1.36 50.31 26.69
8-Mar 35.37
9-Mar 40.52 266 200 130 2.56 7.7 11.20 58 114 0.025 284 41.6 3.80 11.20 47.99 7.03 0.64 1.89 1.42 57.55 30.81
10-Mar 42.99
11-Mar 44.9
12-Mar 45.02 262 180 130 2.63 7.67 11.81 44 113 0.022 272 44.2 3.91 11.81 51.06 8.30 0.73 2.22 1.38 62.31 33.24
13-Mar 39.21
14-Mar 37.09 264 194 122 1.4 7.67 11.90 54 103 0.03 280 49.4 2.06 11.90 43.31 7.64 0.32 1.84 1.43 53.11 28.53
15-Mar 38.43 274 202 118 221 7.61 14.15 63 103 0.023 278 39 3.28 14.15 44.55 6.25 0.53 2.27 1.39 53.59 28.45
16-Mar 39.78 280 194 130 231 7.62 14.14 49 114 0.025 290 41.6 3.43 14.14 48.11 6.90 0.57 2.35 1.46 57.92 30.80
17-Mar 45.31
18-Mar 42.61
19-Mar 36.48 252 180 128 1.34 7.62 12.72 47 113 0.024 266 39 1.97 12.72 40.46 5.93 0.30 1.94 1.33 48.63 25.98
20-Mar 33.56 270 202 118 2.02 7.61 13.95 49 113 0.033 306 13 2.98 13.95 42.82 1.82 0.42 1.95 1.40 47.01 25.00
21-Mar 33.16 274 198 134 2.65 7.62 13.83 54 107 0.025 288 70.2 3.94 13.83 39.82 9.71 0.54 191 1.57 51.99 27.74
22-Mar 35.85 276 198 126 2.15 7.58 15.26 48 114 0.035 300 &l 2] 3.17 15.26 44.85 4.66 0.47 2.28 1.46 52.27 27.73
23-Mar 38.32 276 210 126 2.18 7.62 13.94 62 96 0.035 296 78 3.22 13.94 47.30 12.46 0.51 2.23 1.63 62.50 33.47
24-Mar 42.29
25-Mar 38.2
26-Mar 34.27 292 200 134 1.29 7.44 22.18 76 86 0.027 248 124.8 1.89 22.18 35.44 17.83 0.27 3.17 1.65 56.72 29.83
27-Mar 32.03 278 186 142 1.36 7.64 13.41 58 115 0.031 256 70.2 1.99 13.41 34.19 9.38 0.27 1.79 1.42 45.63 24.40
28-Mar 31.12 280 200 122 0.853 7.6 14.79 51 120 0.026 298 5.2 1.24 14.79 38.67 0.67 0.16 1.92 1.33 41.43 22.03
29-Mar 30.85 272 188 136 0.881 7.61 14.05 68 99 0.029 240 96.2 1.28 14.05 30.87 12.38 0.16 1.81 1.47 45.22 24.22
AVG 38.49 27295 196.42 128.11 2.27 7.60 14.73 55.68 108.42 0.03 281.47 51.18 3.36 14.73 45.18 8.21 0.54 2.36 1.46 56.30 29.90
Std Dev 4.17 8.26 8.21 6.31 1.24 0.06 2.55 9.20 9.88 0.00 19.02 31.58 1.86 2.55 5.76 4.53 0.33 0.43 0.10 6.72 3.46
Median 38.32 274 198 130 218 7.61 14.14 54 113 0.027 288 41.6 3.22 14.14 44.55 7.03 0.51 2.23 143 53.59 28.53
MIN 30.85 252 180 118 0.853 7.44 11.20 a4 86 0.022 240 5.2 1.24 11.20 30.87 0.67 0.16 1.79 1.33 41.43 22.03
MAX 45.31 292 210 142 6.41 7.7 22.18 76 125 0.035 306 124.8 9.57 22.18 51.38 17.83 1.66 3.18 1.65 68.41 35.60
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Calculate CO2 Removed

HCO, = _TA—5.0 * 10(pH-10
1 +0.94 * 10(PH-10

Free CO,= 2 * HCO, * 106PH) * 100
44 g/mol CO,

 Standard Methods 4500-CO, D

— e
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Residuals Removed

Softening Residuals / MG =

8.34*[2*Ca +2.6*Mg ___ +1.5*NTU 4+CO

remove remove 2 removed:|

*JAWWA March 2008 “Implementing Residuals Management: Cost Implications for Coagulation and
Softening Plants”

**CO, removal not accounted for in original paper.
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35 MGD
Alkalinity
Ca Hardness

Mg
Hardness

pH

CO2
Turbidity
lb/MG

Tons/day

275 mg/L
204 mg/L
130 mg/L

7.59
15.36 mg/L
3.66 NTU

Residuals Produced

58 mg/L
109 mg/L

0.030 NTU

292 mg/L
54.6 mg/L

15.36 mg/L
5.445 NTU
3,064 Ib/MG

54 tons/day

34 MGD
Alkalinity
Ca Hardness

Mg
Hardness

pH

CO2
Turbidity
lb/MG

Tons/day

287 mg/L
223 mg/L
127 mg/L

7.40
23.27 mg/L
1.91 NTU

71 mg/L 304 mg/L
80 mg/L 122.2 mg/L

23.27 mg/L
0.04 NTU 2.655 NTU
3,771 Ib/MG

64 tons/day
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What is our pumping rate and schedule?

Joe™ says, “Ottawa sludge pumps . .
run 40 min out of 120 min” -

— True for one pump / / \
1IN / \ |

=

— But we have 6 pumps

Jack™ says, "Miami only pumps
sludge at night” | \ / 4

— Unless the tanks are full

L % g i B LS I g . o . g g L g P N N N S RN S M S s L g, g . . g g g
SN g 5 G AN D P 5 AN B T Y D T Y PP AT G AN (BB G T 48707 NN 8

., ! . b J LA
S D S i e S i & & GRS N SN R SR S 5
o707 Q7 Q7 Q¥ Q7 07 Q7 O O o7 O O N LY M LY Y
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r t g g T e e e e gr g
LalP ol o ol oS TS ol oD FD TS TS ol LT o D LS TS TS o P D TP B O o OB ol S L oS PR o oD P O B P L oS
Ve I y' On assume R R N R R N A
Axis Title

r A DA = OTP PRIMARY SLUDGE PUMP 01 SPEED QTP PRIMARY SLUDGE PUMP 02 SPEED === QTP PRIMARY SLUDGE PUMP 03 SPEED

u e y e QTP SECONDARY SLUDGE PUMP 01 SPEED s OTP SECONDARY SLUDGE PUMP 02 SPEED wemem OTP SECONDARY SLUDGE PUMP 03 SPEED
m— MTP Sludge Storage Tank 1 Level Sludge Storage Tank 2 Level

— 24 hr graph

*Names have been changed to protect the innocent DAYTON I




Query SCADA

* Miami Tank Level
— Convert to gallons

e Ottawa Pump Speed
— Convert rpm to gpm

* Ottawa Run Time

DAYT O]:l‘



How many gallons of residuals are we
really pumping?

ST ge=unmipsSEspecca e rcls

* SCADA: Run Times m |

=

1000.00
i 7 =
—Query
md — Duration ——
30 Min
° 1Hr
—
U|I IIIIe an re uellc T ; :  Hirs
94833 AW 4333 P01 14833 A G4833 AN —————
AN 41072018 42072018 472002018
Time: EH
Hist.OTRSWVR.OTP_FSL_PO1_SI_Al. FRIMARY SLUDGE PUMP 01 5P 000  RPM
Hist. OTPSVR.OTF_PSL_F02_SI_Al PRIMARY SLUDGE PUMP 0Z SF 0.00 RPM 1 Day
Hist. G TRSVR.OTF_FSL_FO3_SI_Al FRIMARY SLUDGE FUMF 03 SF 000  RFM B —
' 1Week
IS Scale Correct “l ‘l = |>>| =
—
[ ]

Secondary Sludge Pumps

Fump Speed
1500.00=
is it?
Says 700 gpm, but is it-
1000.00-
— Duration ——
P 500,00+ 30 Min
0.00 - - 4 Hrs t
8:48:40 Al 5:48:40 P 1:48:40 AM 9:48:40 Al ¥
41972018 414872018 472012018 472012018 8 Hrs I
Time l; L
Hist. OTPSVR.OTP_SSL_PO1_SI_Al. SECONDARY SLUDGE PUMP 01 0.00 RPN 1 Day H
Hist OTPSWR.OTF_SEL_F02_SI_Al SECONDARY SLUDGE PUMF 02 69905 RPM I ——— |
Hist OTPSWR.OTP_SSL_P0O3_SI_Al SECONDARY SLUDGE PUMP 03 &29.05 RPM 1 Week
-t - | > | e —_—
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What’s our real pumping rate?

Dayton, OH WWTP

AS43079
* Primary Sludge Pump Speed pr——
M P S UM
- Verlfy Pump Rate PSL"POOl"ORlI.MA;{SYL‘PIgjODf'EOZP, :SSL-P001'03
_ Pump SpeCS QTY EQUIPMENT DESCRIPTION
3 Moyno Model Design Flow: 1000 GPM @ 40 ft
* 1000 gpm @ 900 rpm 1K62061 CDQ Pump Speed: 180 RPM
ASA, Single Inlet: 10" 125# FF
. S Disch : 10" 125# FF
- Remem ber SCADA Sald 700 gpm, P::gsessive R;:cc)r?rge Tool St;el/Chrome Plated
Cavitythmp Stator: Nitrile
ith S t C i ~ Cast I
but actually rpm e earinge:  Bio Life ¥in 30,00

hours
Inspection Ports: (2) 180" apart on
suction housing

3 60 HP Reliance RPM: 900

=700 rpm/900 rpm * 1000 gpm
Electriec AC Voltage: 230/460
=778 gpm wm=w) 11% more sy ‘0

Enclosure: PROT-XE (Energy

PAYTOr <




What’s our real pumping rate?

Dayton, OH WWTP

e Secondary Sludge Pump Speed 543078

EQUIPMENT LIST
— Verlfy Pump Rate SECONDARY SLUDGE PUMPS
SSL-P001-01, SSL-P001-02, SSL-P001-03
— Pump Specs orY EQUIPMENT DESCRIPTION
3 Moyno Model Design Flow: 500 GPM @ 40 ft
¢ 500 gpm @ 1200 rpm 1J175G1 CDQ Pump Speed: 306 RPM
ASA, Single Inlet: 10" 1254# EF
_ : Stage Discharge: 10" 1254 FF
Remember SCADA Sald 700 gpm’ Progressive Rotor: Tool Steel/Chrome Plated
Cavity Pump Stator: Nitrile
but actua”y rpm with Shaft Castings: Cast Iron
Sleeve Bearings: B10 Life Min 30,000
hours
Inspection Ports: (2) 180° apart on
housing
— 3
=700 rpm/lzoo rpm 500 gpm 3 25 HP Reliance | RPM: 1200
Electric AC Voltage: 460
Motor Phase: 3
= 292 g-pm Cycle: 60
Enclosure! Prot—)_(E (l?nergy

>
=
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Query SCADA

M1 = I
A B | C D | E | F | G | H J | | L

1 |start 3/16/18 0:00

2 |end 3/17/18 0:00

3

4

5 MTPSVR.CF-LOC- MTPSVR.C OTPSVR.OTF OTPSWR.O OTPSVR.O OTPSVR.O OTPSVR.O OTPSVR.OTP_S LRFSVR.LRF_W MTPSVR.CF-LO MTPSVR.CF-LO[C

o

oTP oTP
MTP oTP oTP oTP SECONDA SECONDA OTP
Sludge PRIMARY PRIMARY PRIMARY RY RY SECONDARY Wet Resid Miami Sludge Miami Sludge
MTP Sludge Storage SLUDGE SLUDGE SLUDGE SLUDGE SLUDGE SLUDGE Transfer Flow Transfer Transfer
Storage Tank 1 Tank 2 PUMP O1 PUMP 02 PUMP 03 PUMP 01 PUMP 02 PUMP O3 to Sludge Pump 1 Status Pump 2 Status

7 Timestamp Level Level SPEED SPEED SPEED SPEED SPEED SPEED Blending (F_cv) {(F_CVv)
1448
1449 | Max 19.30764395 19.4339 699.9726 699.973 (o] 0O 699.948 699.9475708 510.7722225
1450 | Min 2.258156264 3.90895 579 544 0] 0] 793 297
1451 |OWTP Pump Eff TF7.77% F7.77% 0.00% 0.00% ~ 58.33% 58.33%
1452 11 11
1453 3.2 Ll
1454 1440 1440 579 544 o] 0] 793 297 2587 859 638
1455 1440 1440 1440 1440 1440 1440 1440 1440 1440 1440 1440
1456 | Rated pump gpm 1000 1000 1000 500 500 500 0O 392.4077807
1457 |actual gpm FIT7.7AT733 TI7. 747 o 0 291.645 291.6448212 0O 392.4077807
1458 | Pump Run Time, min 1123 1090 258
1459 | Feet 24.84948768 22.525
1460 | Gallons 131,320 119,036 315,209 423,095 o] 0 231,274 86,619
1461 |WTP Gallons 250,356 1,056,196 131,779
1462 | Total Gallons 1,306,552
1463 | Residuals, Tons 64.00 54.00 104.6433221
1464 | % Solids 6.13% 1.23%  #DIV/0! ~ gDIv/o! | #DIv/o! | #DIv/o! #DIV/O! 17.00%
1465 | % Solids to Recarb 3.88%
1466 1.040238846 1 1.0077967 I #DIV/O! I #DIV/O! I #DIV/O! r #DIV/O! H#DIV/O! 1.120158724
1467
1468 o
1469
1470

« - LRF Tank Level LRF Tanks WRREB Chart WRRB Sheets Sludge Pumps Chart Sludge Pumps Residuals Sheetl PLT Resid owTP | .. @ «

S
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WRRB SCADA
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Jolding Tank 2 L =l
Influent Flaw

= CTL_OFLD_AUTO.arf

Truck Spray Wate
Flow fload & Automatic Dilution Col
106.0|GPM SYSTEM CONTR At Residuals
START START — Transfer Flow
@ IFFLOAL SILUTION 3 [478.1]GPM
-1 ILL TANK * ‘ILL TANK:
“ruck Spray Valve sludge Loading Valy @ ;CREE
BemoTE[ AuTo | EEMOTE] AUTO STATU I Offload in Progress ‘ q % &oc
esid -
equired Equipment | READY lve aTﬂ:(aﬁsfviEt\/ixT\zd
otal Spray Volume 433 |Gal 0o Cevord]
otal Flush Valume: 1] Gal EMOT
-oading Flush Yaly “otal Dilution Volurme 433 |Gal
DILUTION YOLUME CALCULA
ruckload Yolume: || 4500 |Gal culatior Tank 2 Recirculatior
_oading Flush Wate uckload % Solids: [ 34.3 % Wit Wet Residuals Vi Wet Residuals
Flowy arget % Solids: | 18.0 | % Wit JTo Transfer Pressure © REMOTE] 119] Transfer Pressure -
alculated Truckload Density 1.6 [|SG PSI
alculated Truckload Weight | 5941 |lbs l:
USE e
ZALCULATIOP‘ [ :alculated Dilution Voume: || 6382 |Gal L] G
§i Pressure Diil [DILUTION WOLUME SETPOINT OVEF
EM& vilution Volume Setpoint | 10000 |Gal ﬂold\fg\;?nk ‘
setpoint may not be less than calculated value Feet
SERAVSETTING ™ bray Water Delay Time: | 0.0 |Min
T ! | pray Water Duration Time: || 25.0 _ |Min
i Preisuri[)ﬂ LARMS [ owFlow Alarm Setpoirt] 25.0  |GPM —
EMOTE @ Low Flaw During Offloa ]
[@ Truck Volume + Dilution Yolume Will Overflo | ster Pump Vet Resid. Transfer Pumm
e T T oo AUTO kemoTel auTO Jj
Ki| [

H o Type here to search
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Putting It All Together

16-Mar to 17-Mar

Primary Basin, gal i Blending tank
Outer Tank 770,057 Blending tank, 271,894 Level 13.4 .
Blending Transfer () C | I t 0/ S | d
Pump, gpm 400 Pumps, gpm 400 Gallons 242 892 a C u a e O O I S
#Pumps 2 # Pumps 2 %Solids 9.88%
Run Time 425 Run Time 755
Gallons Pumped 340,000 Gallons 604,000 . .

e * Detention Time
Miami Flow, MGD 34 Pumps, gpm 392.41
Ave. Residuals 181 Run time 14587
MTP Residuals, Tons 64.82 MTP Gal 250,356

MTP % Solids 6.21% ° M
OttawaFlow, MGD 35 OTP Gal 1,056,196 a O n S O Re S I u a S
Avg. Residuals 156 OTP % Solids 1.24%
Ottawa Residuals, Tons 54.61 Total WTP Gal 1,306,552

OTP 1° Sludge Pumps,

Epm 777.75 - PrOdUCed

Primary gal. 738,303
OTP 2° Siudge Pumps,
gpm 291.64

Secondary gal. 317,893 - I m pO rted

Wet Residuals Building

Pump, gpm 511 WRRB % 18 .
Run Time, min 258 specific 113 o TO n S Of R e S I d u a | S
WRRB, gal 131,779 WRRB, Dry 111.59
South Recarh Flow to  Flow to 2
Morth Recarb Basins Blending Miami Basins OTP 1Basin  Basins
Valume, gal 29,600 29,600
spm £ BOO 39241 1069.39 2262 2262 - P ro d u Ce d
Recarb Det. Time, min 37.00 7543 27.68 13.09 26,17

Solids to Recarh, %

L]
M. Thickener S. Thickener Thickener I m O rte d
Thickener, gal 281,161 281,161 gpm 1131

JlUuge DiarkeL LeEL e, RELSIUS,
Depth, ft & 7 min 248.62 Ib 462058.34

Ib/day- .
Sludge Blanket, gal 181,928 206,736 gal/day-fr2 491.01 fr2 69.65 o E St I m a te Ca O ro d u C e d

Det. N

Time, ==
SOR, gpm/it2 0.11 WOR, gpm/it 1.85 min 173.43
| M. Sludge Storage 5. Sludge
Feet 19 Feet 15 DAY N
Gallons 100,408 Gallons 79,269 I

Lime, Calc.

Residuals, Dry Tons 231.02 Tans 129.37



How many gallons of residuals are we

pumping?
 Ottawa * Miami
Primary Sludge Pumps Tank diameter: 15 ft
=778 gpm x 579 min = 315,209 gal =152x 3.14 x 7.48 gal /ft3
=778 gpm x 544 min = 423,095 gal = 5285 gal/ft per tank
Secondary Sludge Pumps Level Change
=292 gpm x 793 min = 231,274 gal * Tank1=(19-2)+(11-3)=25ft
= 292 gpm x 297min = 86,619 gal " Tank2=(19-4)+(11-4) =231t
= 1,056,196 gal = 5285 gal/ft x 48 ft
= 250,356 gal

PAYTOr <



How many gallons of residuals are we
pumping?

* Wet Residuals Bldg (WRRB) e

— =510 gpm x 258 min
— =131,779 gal

 Total Gallons
* =1,056,196 +250,356 + 131,779

* Total Gallons =1,438,331 gal




Do stora

ge demands meet capacity?

PO ————

PRIMARY DILUTION AND BLENDING TANK
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Do storage demands meet capacity?

* Inner Tank = 319,747 gal
— 2 Pumps @ 400 gpm
e Quter Tank =722,204 gal
* Primary Basin =1,041,951 gal
=1,041,951 gal - 1,438,331 gal

. A = o
2 - 0o
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Do you see a problem?
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How much lime are we producing?

DAYTON



How much lime are we producing?

* Wait a minute...
— If we’re producing 100 tpd;

— Then how can storage
between all WTP’s be full??

— Production # Use + Sales
— Why?

PAYTOr <



Are we calculating production correctly?

* Tons/Day Calculation
= (Centrifuge*1440*(%slurry-%rej)/100*8.34*0.56)/2000

e But lime slurry is more dense than water isn’t it?

YES!

» Specific Gravity, sg = 100/((%slurry/2.71)+(100-%slurry))
— CaCO,is 2.71 g/cm?
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New Tons/Day Calculation
= (centrifuge*1440*(%slurry-%rej)/100*8.34*sg*0.56)/2000
 Slurry 14-25% solid

e 10-14% more Dense = 10-14% more Production

* Production = Sales + Usel!
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What are our lime quality goals?

ANSI/AWWA B202-13
‘ (Revision of ANSI/AWWA B202-07)
L]

American Water Works
Association

AWWA Standard

~— T

Quicklime and
Hydrated Lime

Effective date: Aug. 1, 2013

First edition approved by AWWA Board of Directors Sept. 28, 1954,
This edition approved June 8, 2013,

Approved by American National Standards Institute May 31, 2013,

N\ | STANDARD f(\\
g | Since 1881 @




AWWA Standard B202-13

>80% CaO

Minimum of 18°F (10°C) rise within 3 min
Maximum Slake temperature within 20 min
<5% insoluble

Slaking Rates
High Reactive Lime 72°F (40°C) < 3min and finish slaking in 10min.
Med. Reactive Lime 72°F (40°C) in 6min and finish slaking within 10-20min.
Low Reactive Lime 72°F (40°C) > émin and finish slaking within 20min.
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What are our lime quality goals?

>88% Cal

Minimum of 18°F rise within 3
min

Maximum Slake within 10 min
<1% insoluble

72°F in 6min, and finish slaking
within 10 min

<10% product Pass #20 Sieve
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What are the critical parameters
to produce quality lime?

Residuals feed rate * Chains section temperature
Gas flow
Oxygen level * Product temperature

Draft * Expansion chamber
Primary air flow temperature

Air flow rate * Producthed thickness

Venturi differential pressure

Carbonation pH
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Operating Temperatures

* Exp. Chamber: 300 —
400°F

* Hood: 1950 - 2100° F

* Product: 1000 — 1050°F

e Chains:1100—-1200°F

— e
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Temperature vs Slake
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Carbonation pH

* Recarb Basin pH: 7.5-8.5

* <7.5 Dissolve CaCOs; J
— Less product | e g -

* > 8.5 Precipitate Mg(OH),

— Lower CaO content

.............

— “Mud rings”
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Carbonation pH

Current pH not in range
Adjust flow

Upgrade CO, Blowers
Add SCADA Trending

LRF Weekly Data
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What are the critical parameters

to produce quality lime?
B e

Expected 1950- 7.5-8.5 7.5-8.5 >3.35 mm,
Range 0.8-3.5% 2100° 10X tpd >12,000 >100gpm >18°F >72°F <10 min. S.U. S.U. >100 tons >50 %
Exp. Product

LCL, Chamber Hood Kiln Speed Centrifuge 3 min. LRF 6 min. LRF Total Slake N Recarb S Recarb Tons, Sieve
UCL="+26 % 02 Temp, °F rpm Id Fan cfm gpm Slake A°C Slake A°C Time pH pH Adjusted Analysis
AVG 2.25 2049.79 1082.15 14234.33 139.86 25.62 86.15 9.08 8.45 8.63 116.05 60.02
MIN 0.00 1543.98 13.03 9633.39 0.00 16.20 55.70 7.00 7.00 7.10 0.00 51.06
MAX 581 2131.95 1144.75 16102.87 149.18 45.90 106.80 10.00 9.90 9.90 139.96 75.12
STDEV 0.56 46.19 83.12 857.09 9.61 5.65 13.60 0.77 0.84 0.84 33.67 8.32
VAR 0.32 2127.35 6888.69 732409.65 92.00 31.46 182.60 0.59 0.69 0.70 1119.91 62.35
LCL 1.13 1957.41 915.90 12520.14 120.65 14.33 58.94 7.53 6.77 6.94 48.72 43.37
UCL 3.38 2142.18 1248.39 15948.52 159.08 36.91 113.35 10.63 10.13 10.31 183.38 76.66
In Spec, % 98.2% 95.5% 99.4% 98.8% 99.4% 94.8% 84.4% 100.0% 22.7% 20.0% 97.4% 100.0%
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Quality Control

City of Dayton Division of Water Supply and Treatment

Central Water Quality Laboratory
3210 Chuck Wagner Lane
Dayton, Ohio 45414
937-333-6093

Lime Quality Results

Location: Dayton Lime Reclamation Facility

Sample Time Date: 4/15/18 1500 Analysis

Date : 4/16/18

Sieve Analysis
Retained

Sieve Size % Passing

Date/Time Sampled: 3/12/2018
Sampler Collector:
Facility ID Name: OWTP Slaker

Microbiological - 200

Dayton WQ Laboratory Oluo EPA Approval Numbers: Chemical — 983
|

Parameter Results Units Method Date Analyzed Analyst

HCl

Percent CaO 92.1 % Titrimetric 3/12/2018|DMm
EDTA

Total Hardness 1,710,000 mg/L |Titrimetric 3/12/2018|DM
EDTA

Calcium Hardness 1,610,000 mg/L |Titrimetric 3/12/2018 DM

Calerum 684,822 mg/L |Calculation 3/12/2018|DM

Percent Calcium as CaCO; 94,15 % Calculation 3/12/2018|DM

Magnesium Hardness 100,000 mgfL |Calculation 3/12/2018 DM

Magnesium 24,331 mg/L |Calculation 3/12/2018 DM

Percent Magnesium as CaCQOs 5.85 % Calculation 3/12/2018|DM

Percent Insoluble 0.316 % Gravimetric 3/12/2018|DM

Temperature nise (nunutes)

Slaking Results

1/4"
6

12
20
100
200
325
Pan
Total

6.330
3.350
1.700
0.841
0.149
0.074
0.044

255.5
315.4
181.7
60.9
17.1
2.7
0.1
0.0
833.3

577.9
262.5
80.8
19.9
2.8
0.1
0.0
0.0

DAY TO

69.34
31.50
9.69
2.39
0.34
0.01
0.00
0.00
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Were our previous assumptions correct?

Operator Refres |
e Some were Regulations & Laboratt

* Many were not

e Re-learn
e Plan for future
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Coordinate Pumping
Upgrade CO, Blower
Add Pumps

Piping

Training

Solutions
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Conclusions

The DA in SCADA stands for Data Acquisition

— Lots of information stored is untapped

Know your chemistry

— Make your teacher proud
Put lab data to use
Reacquaint yourself with Plant Diagrams

Don’t be afraid to question high paid consultants
— They work for you

—
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Conclusions

e Use similar technique for:
— Residuals management
— Filter Growth

— Backwash
— 777

=
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Excel Add-in

YRR

il Home Insert Page Layout Farmulas Data Review Vie v @ T. Il me what you want to do...
Histﬂriﬁ =

Search Tags..

Cluery Raw Data...
Cuery Alarms & Events... fe || LRPSVR.OLP-PO1-Al-3-13.F_CV

Cuery Calculated Data...
Cluery Filtered Data... B C

|
Adrministration k '1;".'1 f2014
Help 1/15/2014

Opticns
About

Tagname LRPSVR.OLP-P02-Al-3-04.F_CV LRPSVR.OLP-P02-AI-3-02.F_CV

B e
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Search SCADA Tags

H - e Qa0 - Kiln Sandbosx - Bxcel

=1 Home Insert Page Layout Formulas Data Review View Add-ins '-.;'-' Tell me what you want to do...

ian -
Search Tags..
(e [:?

alues..,

CQuery Raw Data...

Query Alarms & Events.. £ || LRPSVR.OLP-PO1-Al-3-13.F_CV

Query Calculated Data...

Cuery Filtered Data... B C

|
Administration 4 1;“1 ;“2014
Help 1/15/2014

Options
About

4 |Tagname LRPSVR.OLP-P02-Al-3-04.F_CV LRPSVR.OLP-P02-Al-3-02.F_CV LRPSVR.OLP-f

— s
DAY TON

ol




=]

File

o -

Home

Historian ~

Menu Commands

J4

=

A

Search SCADA Tags

Kiln Sandbox - Excel

EECEE

Insert Page Layout Formulas Data Review View Add-ins

e LRPSVR.OLP-PO1-Al-3-13.F_CV

B

Q Tell me wha want to do...

W 0o~ O

Start
End

Date

|
1/1/2014
1/15/2014

|Tagname LRPSVR.OLP-P02-Al-3-04.F_CV

Exp. Chamber % Oxygen

LRPSVHR

Expans

Proficy Historian Tag Search

Description Mask

— Server[Opt]

I‘oxygen‘ ;I ‘ ’7 Search |

[V Use Default Server

Available:

Selected:

Dissolved Oxygen Influent Channel 23 (F_CV)
Dissolved Oxygen Influent Channel #4 (F_CV)
Sample Station 10 Dissolved Cygen
Dissolved Oxygen Influent Channel #1
Dissolved Oxygen Influent Channel #2

Kiln Feed Tube %: Oxygen

Exp. Chamber % Oxygen (B_CUALM)

<

12 s [

Exp. Chamber 3% Oxygen

Found: 8

Search Display: Qutput With
’7(‘ Tag Names (& Tag Descriptions ‘ ’7(‘ Formula & Selected Tags
— Output Range Qutput Orientation Output Display

Tagname
Sheetl!$BS4 _I  Columns Description
" Rows ring Units ;I
oK Help Cancel

LRPSVR.
OLP-P02-
Al-3-
06.F_CV L

Hood
Temp,
DegF

=
DAYTON




Query SCADA Data

Ho © 8@ %0 -

Kiln Sandbox - Excel

File Home Insert Page Layout Farmulas Data Review View Add-ins @ Tell mewhat you want to do...

Historian =
Search Tags...
Cuery Current Values...

Cuery Raw Data...

fe LRPSVR.OLP-P0O1-AI-3-13.F_CV

B | C | D
Administration 2 ‘1,!"1 _,'20'1 ,4
- 1/15/2014
Options
About
4 |Tagname LRPSVR.OLP-P02-Al-3-04.F_CV LRPSVR.OLP-P02-Al-3-02.F_CV LRPSVR.OLP-P02-Al-3-08.F _
5

—
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Query SCADA Data

H - qrtor' @ :‘; = 0O = Kiln Sandbe

File Home Insert Page Layout Formulas Data Review View Add-ins Q Tell me what you want to do...

Historian ~

Menu Commands

b I LRPSVR.OLP-P0O1-Al-3-13.F_CV Proficy Historian Calculated Data Query ? x

[ Server[Opt]

A B | I [codhistorian01] % LI _I E
1 Sta rt 1 f‘l f201 4 ¥ Use Default Server
| Tag Mame(s) ‘

2 End 1/15/2014 [sheetiissa:ensa |

3 — Query Times

| Frtrer B B LRPSVF
OLP-PO

Query Criteria String
I E Al-3-
Tagname LRPSVR.OLP-P02-Al-3-04.F_CV LRPSVR.OLP- meme ‘ 08.F_CV 06.F_C\
7 I

Calculated Sampling LI

| Calculation
’7| Average ;I

State Value
I El

[ Calculation Interval

Interval:

# By Interval I 1
By Sample Time Unit: Hood

Expansion Ch | winutes =] Temp,
Date Exp. Chamber % Oxygen F  Output Display F Deg F

— Tagname -

. ' &
9 [sheetuisasd — (@ femry Calumnz

" Descending  Rows

=l =] = ===
DAY TON

| — Dutput Range " Qutput Sort ’7 Qutput Orientation




SCADA Data in Excel

H g vmn - Kiln Sandbox - Bxcel

File Home Insert Page Layout Formulas Data Review View Add-ins Q Tell me what you want to do...

Historian -

Menu Commands

AT - £ {=1hQueryData("",$B%4,3B%$1,$B%2,"Calculated”,"Average”,3600000,0,"Forward","","","","",24,1,0,"Timestamp","Value")}
A B | C D E
1 Start 1/1/2018
2 End 1/2/2018
3 |
LRPSVF
OLP-PQ:
Al-3-
4 Tagname LRPSVR.OLP-P02-Al-3-04.F_CV LRPSVR.OLP-P02-Al-3-02.F_CV LRPSVR.OLP-P02-Al-3-08.F_CV  06.F_C\
5
Hood
Expansion Chamber Temp, Deg Temp,
6 |Date Exp. Chamber % Oxygen F Kiln Chain Temp, Deg F DegF
7 |01-Jan-18 01:00:00 | 2.347562513
8 01-Jan-18 02:00:00 1.791398155
9: 01-Jan-18 03:00:00 1.801497682
10 01-Jan-18 04:00:00 1.778625003 ~
11 |01-Jan-18 05:00:00 2.039967605 m
12: 01-Jan-18 06:00:00 2.079710663
13 |01-Jan-18 07:00:00 2.078409738 DAYTON




Add Excel Formulas

S 5
A B | ¢ | b | E | F | 6 | H | , J , K ,
1 |start 3/16/18 0:00
2 |end 3/17/18 0:00
3
4
5 MTPSVR.CF-LOC- MTPSVR.C OTPSVR.OTF OTPSVR.O OTPSVR.O OTPSVR.O OTPSVR.O OTPSVR.OTP_S LRFSVR.LRF_W MTPSVR.CF-LO MTPSV
6
oTP oTP
MTP oTP oTP oTP SECONDA SECONDA OTP
Sludge PRIMARY PRIMARY PRIMARY RY RY SECONDARY  Wet Resid Miami Sludge Miami
MTP Sludge Storage SLUDGE SLUDGE SLUDGE SLUDGE SLUDGE SLUDGE Transfer Flow Transfer Transfe
Storage Tank1 Tank 2 PUMPO1 PUMPO02 PUMPO3 PUMPO0O1 PUMPO0O2 PUMPO3 to Sludge Pump 1 Status Pump:
Timestamp Level Level SPEED SPEED SPEED SPEED SPEED SPEED Blending (F_CV) (F_CV)
1448
1449 | Max 19.30764395 19.4339 699.9726 699.973 0 0 699.948 699.9475708 510.7722225
1450 | Min 2.258156264 3.90895 579 544 0 0 793 297
1451 | OWTP Pump Eff T7.97%  T7.77% 0.00% 0.00% 58.33% 58.33%
1452 11 11
1453 3.2 4
1454 1440 1440 579 544 0 0 793 297 258 859
1455 1440 1440 1440 1440 1440 1440 1440 1440 1440 1440
1456 | Rated pump gpm 1000 1000 1000 500 500 500 0 3924
1457 |actual gpm 777.74733 777.747 0 0 291.645 291.6448212 0 3924
1458 | Pump Run Time, min 1123 1090 258
1459 | Feet 24.84948768  22.525
1460 | Gallons 131,320 119,036 315,209 423,095 0 0 231,274 86,619
1461 |WTP Gallons 250,356 1,056,196 131,779
1462 | Total Gallons 1,306,552
1463 | Residuals, Tons 64.00 54.00 104.6433221
1464 9% Solids 6.13% 1.23% #DIv/o! ~#DIv/o!  #DiIv/o! " #DIv/o! T #DIv/0! 17.00%
1465 | % Solids to Recarh 3.88%




