C2.04 - City of Kyle Water Treatment Plant

TEXASSe STATE

INGRAM SCHOOL OF
ENGINEERING

Beth Agee, Isaac Cisneros, Jesus Galvan
Sponsored By: Josh Milks // STV

Problem Statement Process Flow Schematic

SOLIDS DEWATERING DISPOSAL OF

—_——— e —————— —— — — AND TREATMENT SOLIDS TO : o o
B DESIGI‘-.IEID E"i OTHERS LANDFILL TEXAS /\ ST
I 1 INGRAM SCHOOL OF ENGINEERI
+ CIVIL ENGINEERING PROGRAM
I g SEDIMENTATION [ "'I; I
I aﬁﬁw I. l
| R S ——
| FoTASSIUM PERMANGANATE I |
I {H‘_Mn :jd} o SEDIMENTATION - ﬂ
CHLORIMNE I I FILTER|FILTER|FILTER|FILTER| FILTER
| (CL.) | st | ws | ws | wr | »e AIR SCOUR
|r~.||=ﬁgm-r FLOW 4 I Q BLOWERS(2)
EROM CONTROL 1 |
WATER VALVE 36" g I
WELL | RAW WATER |—primattm— =t L Lo oL Lol e SEDIME T T L FoY 360
TANK “ ] 43 T T CHLORINE J‘
FLOW MIXER | 1, (CL.)
METER i |
- { SEDIMENTATION I | S R R e ) S Uimii ary COSt
I . . .
| L Opinion of Probable Construction Cost
WASTE LINE LEGEEU__ — l -_——————————= BACKWASH ITEM DESCRIPTION UNIT QUANITY UNIT PRICE($) TOTAL
WATER LIME I. PLMP 1 |Mobilization, Bond And Insurance L.S 1 $100,000 $100,000
WATER LINE SEDIMENTATION |, . 2 |Construction Operations L.S 1 $194,519 $194,519
FLOW PATH _lp.l- BASIN i y HIGH 3| Gravity Filter EA. | 10 $900,000 | $9,000,000
VALWYE <] SERVICE 4 |Static Mixer EA. 1 $35,000 $35,000
FLOOD COMTROL e PUMP 5 |Sedimentation Basin EA. 5 $2,500,000 | $12,500,000
VALWVE 6 |[Clear Well EA. 1 $3,000,000 | $3,000,000
= 7 |Sedimentation tanks EA. 5 $950,000 $4,750,000
CO n ta I l I n an tS 8 |HMAC Roads( Width 25ft) L.S 1 $225,000 $225,000
T STRIBUTION 9 ooy PRy BuRdng (M g ) 4 $850,000 | $850,000
. . . 10 |Chlorine Injection Disinfection EA. 1 $100,000 $100,000
E I 11 nt D N H d I I F) I f I 11_|Raw Water Tank EA. $3,000,000 | $3,000,000
e e eS I g - y au I C O I e 12 |Piping and Valves LF 700 $250 $175,000
20% Contengency and  $13.000.000
590 590 other FEE's
585 585
>80 e >80 TOTAL ESTIMATED COST $47.000,000
Regulated Inorganic Contaminants >7/5 >/
570 570
, . Secondary Average Constituent Levels 565 565 L 'f C I C
Constituent Units
Standard Across 11 Test Wells 560 IN=538 560 I e yC e OSt
Hydrogen Sulfide ppm| 005 024 22> 22>
- 550 550
Dissolved Iron ppm| 03 0 28 545 / IMIN=536 545
lron ppm 0.3 6.45 540 STATIC f’ — 540
Disolved Manganese 0.05 0.16 ggg ; / M 'Ejn;f;%;“ ggg
Manganese 0.05 0.17 s> / g : _ AMIN=519 5>5
Organic Contaminants 520 ELE:527 / \% I R it AMIN=511 520
. . 515 El E-533 / Jl'lr [CLEARWELL ] 515
, , Primary Average Constituent Levels \ - -
Constituent Units 510 sov &\l 3 510
Standard Across 11 Test Wells 505 A %W 505
500 500
ELE:506 N E)/ y
495 36 ELE:SO0 495
i i 490
polychiornatedbiphenyslppm | 001

Constraints Element Design — Solids Loading Rate

Conceptual Model

Solids Loading Rate Calculation Total Oxidated by Chemicals | Solids Removed at Clarification Solids removed at filtration
Effluent Water
TCEQ standard Concentration | Total Weight | Meets Or Exceeds | 95% oxidation by | Totals After Oxidation| Meets Or Exceeds B5% removal at Totalsafter  Meets Or Exceeds Totals After concentration Meets Or Exceeds
contaminant |PPM) standard (LBS/gal)|  (ppm) (lbs/day) Standard chemicals Standard clarafier clarification (LBS) Standard Removal at filtration (LBS) | Filtration (LBS) (PPM) TCEQ standard [PPM) Standard
Iron 0.3 4878 645  1048.45Exceeds Exceads Exceads 22189 0.00 0.3| Meels
Dissolved iron 0.d 48.76 219 453,51 |Exceeds Meet Meel 0 22,68 0.J| Meets
Mangan ese 0.05 8.13 0.17 27,63 |Exceeds Exceeds Meel 1.85 0.00 0.06| Meels
Dissolved Manganese H.IJE. 8.13 0.16 26.01 |Exceeds Meat Meel 0 1.30 0.06| Meels
Hydrogen sulfide 0.05 813 0.24 39.01|Exceeds Exceeds Meet 0 0.00 0.05 Meels
PC3 0 0 <0.00001 <.0002 | Exceeds Exceeds Exceeds <0.0002 0 0| Meets
Totals 1594.61 Ibs/day 229,74 Ibs/day
TotalSolids ~ |1557.95 lbs/day
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