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9 .3  ENGINEERING DESIGN DATA 

Design data pertinent to waste water treatment is detailed in 
Tables g.-I through 9-5 on the following pages, in the Process 
F]ow Diagrams following Page 9/13, in the Equipment List be- 
ginning on Page 9/]4, and in the Drawings following Page 9/36. 
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TABLE 9-2 

SUMMARY OF COAL AREA WASTEWATER CHARACTERISTICS 

(Based on EPA Development Document for the Steam Electric Point Category) 

Parameter 
Concentration 
(mg/l except pH) 

pH 3 

Acidity, ~ CaCo 3 600 

Sulfate IDO0 

Dissolved Solids 1500 

Suspended Solids 300 
Iron 180 
Manganese 5 
Copper 0.2 
Zinc 1.2 
Aluminum 40 
Nickel 0,4 
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TABLE 9 -4  

ESTIMATED CONTAMINATED PROCESS AREA RUNOFF CHARACTERISTICS 

Parameter Concentration, mg/1 

BOD 50 

TOC 30 

COD 100 
Suspended Solids 75 

Total Dissolved Solids ZOO 
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DRAWINGS RELATING TO WASTE 
WATER TREATHENT 

DRAWING NO, TITLE 

5530-401-Y-001 

5530-401-Y-002 
5530-401-Y-003 

5530-401-Y-004 
5530-401-Y-005 

5530-401-Y-006 

5530-401-Y-007 

Waste Water Treatment 

Waste Water Treatment 
Waste Water Treatment 
Waste Water Treatment 
Waste Water Treatment 

Plant Construct ion Site Storm Water 

Treatment 

Coal Handling and Storage Facil i -  

ties - Wash Down Water 

,EQUIPMENT LIST 

5530-401-P-001 

5530-401-P-002 

5530--401-P-003 

5530-401-P-004 

5530-401-P-005 

Waste Water Treatment - General 
Arrangement 

Waste Water Treatment - Plan at  
Grade 

Waste Water Treatment - Sections 
A-A, B-B 

Boiler Cleaning & Coal Storage Area 

Waste Water Treatment - Plan at 
Grade 

Railroad Maintenance & Shop Areas 
Waste Water Treatment - Plan at 
Grade 
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WASTEWATER TREATMENT - AREA 401 

E,quIPHENT LIST 

N O l l l m e N C L A T U N t  * 

T • T Y P E  
¢ - C A P A C | I " Y  

I I  - S I l K  
P # T  - O P ~ P I A T I N 6  P N E I I | U l I E #  

T I [ M P K N A T U R  mr 
M " M A T I C R | A i *  
GI= G A N I I O N  S I T I r K L  
I S  m BTAIN~m~mm I y I I { U L  
C l  " C A I I T  I m q N  

O ~ O m | V  mine 

W "  WRIQN'm" 
A O ¢  " A G C K I I O I I I I I I ,  

ITEM NO. REQUIRED DESCRIPTION 

4~I-II01 

401-1102 

401-1103 

401-1104 

401-I106 2 

Stormwater L i f t  Pump, 

T - Horizontal ,  
Centrifugal 

C - 170 GPM, 25' TDH 
M - Cast Iron 
D - 5 hp, Electr ic  

Self-Priming 

.!astewater Transfer Pump 

T - Horizontal ,  Centrifugal 
C - 1500 GPM 
M - Cast Iron 
D - 40 hp, Electr ic  

Stormwater L i f t  Pump 

T - Horizontal ,  
Centrifugal 

C - 30 6PM; 25' TDH 
M - Cast Iron 
D - I / 3  hp, Electr ic  

Self-Priming, 

Wastewater L i f t  Pump 

T - Centr i fugal ,  Self -Priming, 
Horizontal 

C - 25 GPM @ 20' TDH 
H - Fiberglass,  Reinforced Plast ic  
D - 1 hp, E lec t r i c  

Nutr ient  Solutton Metering Pump 

T - Diaphragm Reciprocating 
C - 33 GPH 
M - 316 Stainless Steel 
D - 1/4 hp, E lect r tc  

1059R 9114 
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ITEM 

HASTEWATER TREATMENT - AREA 401 

NO. REQUIRED 

EQUIPMENT LIST 

DE,SCRIPTION 

401-1107 

401-1108 

401-1109 

401-1113 

401-1114 

3 

2 

Wastewater L i f t  Pump 

T - Horizontal, 
Centrifugal 

C - 50 GPM; 30' TDH 
M - Cast Iron 
D - 2 hp, Electr ic  

Self-Priming, 

C lar i f ie r  Feed Pump 

T - Centrifugal, Self-Priming, 
Horizontal 

C - 180 GPM @ 70' TDH 
M - Cast Iron 
D - 7 I/2 hp, Elect r ic  

Po13mer Feed Pump 

T - Diaphragm, Reciprocat ing 
C - 66 GPH 
M - 316 Sta in less Steel 
D - 1/3 hp, E l e c t r i c  

Clarifier Ef f luen t  Transfer 

T - Cent r i fuga l ,  
Horizontal  

C - 385 GPM @ 90' TDH 
M - Cast Iron 
D - 15 hp, E l e c t r i c  

Se l f -Pr iming,  

Centr i fuge Feed Pump 

T - Progressive Cavi ty 
C - 25 GPM @ 25' TDH 
M - Cast I ron,  Buna N S ta to r ,  Tool 

Steel Rotor 
D - 3 hp, E l ec t r i c  

1059R 9 /15  
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WASTEWATER TREATMENT - AREA 401 

E.qUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

401-II15 

401-1116 

401-1117 

401-1118 

401-1119 

401-1120 

3 

Centrifuge Feed Pump 

T - Progressive Cavity 
C - 25 GPM; 25' TDH 
H - Cast Iron, Buna N Stator, Tool 

Steel Rotor 
D - 3 hp, Electr ic 

F t l t e r  Feed Pump 

T - Horizontal, Centrifugal 
C - 1510 GPM 
M - Cast Iron 
D - 60 hp, Electr ic 

Scug Transf.er Pump 

T - Horizontal, Centrifugal 
C - 10 GPM 
M - Cast Iron 
D - 2 hp, Electr ic 

Sludqe Recycle Pump 

T - Horizontal, Centrlfugal 
C - 450 GPM 
M - Cast Iron 
D - 7 I/2 hp, Electr ic 

Lime S1urr~ Feed Pum E 

T - C e n t r i f u g a l ,  Ho r i zon ta l  
C - 35 GPM @ 25' TDH 
9 - 1 hp, E l e c t r i c  

Lime S l u r r y  Feed Pump 

T - H o r i z o n t a l ,  C e n t r i f u g a l  
C - 35 GPM; 25' TDH 
D - 1 hp, E l e c t r i c  

, 

I 05~  9116 
,.. ,o 



ITEM 

401-1121 

401-1122 

401-1123 

401-1124 

401-1125 

401-1131 

WASTEWATER TREATMENT - AREA 401 

NO. REQUIRED 

EQUIPMENT LIST 

DESCRIPTION 

2 

2 

2 

3 

B.ackwash Transfer Pump 

T - Horizontal, Centrifugal 
C - 35 GPM 
M - Cast Iron 
D - 1.5 hp, Electric 

pol3me.r Feed. Pump 

T - Diaphragm, Rec ip roca t ing  
C - 22 GPH 
M - 316 S t a i n l e s s  Steel 
D - 1/4 hp, E l e c t r i c  

Polymer Feed Pump 

T - Diaphragm Rec ip roca t ing  
C - 33 GPH 
M - 316 S t a i n l e s s  Steel 
O - 1/4 hp, E l e c t r i c  

Waste. Sludge Pump 

T - H o r i z o n t a l ,  Cen t r i f uga l  
C - 25 GPM 
M - Cast I ron  
D - 5 hp, E l e c t r i c  

Pol.vmer Feed Pump 

T - Diaphragm Rec iprocat ing  
C - lO GPH 
M - 316 S t a i n l e s s  Steel 
D - 1/4 hp, E l e c t r i c  

D rye r  Quench Pump 

T - H o r i z o n t a l ,  Cen t r i f uga l  
C - 2000 GPM, 120' TDH 
M - Cast I r on  
D - 125 hp, E l e c t r i c  

I059R 9/17 
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WASTEWATER TREATMENT - AREA 401 

EQUIPMENT LIST 

ITEM HO. REQUIRED DESCRIPTION 

401-1132 

401-1138 

401-1139 

401-1141 

4 0 1 - I  144 

401-1207 

2 

Ash Conditionin 9 Water Pump 

T - H o r i z o n t a l ,  Cen t r i f uga l  
C - 300 GPM, 120' TDH 
M - Cast I ron  
D - 20 hp, E l e c t r i c  

Cen t r i f uge  Feed Pump 

T - Progressive Cavity 
C - 15 GPM 
M - Steel with Buna-N Stator 
D - 1,5 hp, Electr ic 

Thickened Sludge. T rans fe r  Pump 

T - Progressive Cavity 
C - 15 GPM 
M - Steel with Buna-N Stator 
D - 1.5 hp, Electr ic 

Thickener  E f f l u e n t  Trans fer  

T - H o r i z o n t a l ,  Cen t r i f uga l  
C - 35 GPM 
M - Cast I ron  
D - 1,5 hp, E l e rC r i c  

Po l j~e r  Meter ing Pump 

T - Diaphragm Rec ip roca t ing  
C - 45 GPH 
H - S ta i n l ess  Stee l  
D - 1/2 hp, E l e c t r i c  

N u t r i e n t  So lu t i on  Tank Mixer 

T - P r o p e l l e r  
M - S ta i n l ess  Stee l  
D - 114 hp, E l e c t r t c  

1059R g118 



ITEM 

WASTEICa, TER TREATMENT - AREA 401 

401-1209 

401-1211 

401-1212 

401-1217 

401-1218 

401-1221 

401-1222 

NO. REQUIRED 

2 

EQUIPMENT LIST 

DESCRIPTION 

Aerators 

T - Turbine, P1atfonnMounted 
M - Steel 
D - 75 hp, Elect r ic  

F1occulation Mixer 

T - Turbine 
M - Carbon Steel 
D - 5 hp, Electr ic  

Floccu la t ion  Mixer 

T - Turbine 
M - Carbon Steel 
D - 2 hp, E l e c t r i c  

Lime S1urr~Mixer 

T - Prope l le r  
- S ta in less  Steel  

D - 1 hp, E l e c t r i c  

Lime S l u r r ~ M i x e r  

T - Prope l le r  
M - S ta in less  Steel  
D - 1 hp, E l e c t r i c  

Polymer So lu t ion  M ixe r  

T - P rope l le r  
M - S ta in less  Steel  
D - 2 hp, E l e c t r i c  

Polymer So lu t ion  M ixe r  

T - P rope l le r  
H - Sta in less  Steel  
D - 1 hp, E l e c t r i c  

1059R 9119 
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WASTEWATER TREATMENT - AREA 401 

EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

( 

401-1232 

401-1236 

401-1243 

401-1247 

401-1249 

401-1302 

401-1404 

2 

2 

2 

Mixe___cr 

T -Propel]er 
M - Cast Steel 
D - 5 hp, Electric 

pl~ester Aerators 

T - Turbine, Platform Mounted 
M - Steel 
D - 50 hp, Electric 

Polymer Tank Mixer 

T - Propeller 
M - Stainless Steel 
D - 0.5 hp, Electric 

Sludoe Tank Mixer 

T - P r o p e l l e r  
M - Steel 
D - 112 hp, Electric 

Eff luent Diffuser 

T - Mult iport  4" nozzle 
M - Cast Iron 
C - 135 GPM/Hozzle 

Air Blower 

T - Rotary Positive 
C - 270 CFM @ 5 psi9 
M - Steel 
D - 10 hp, Electric 

Grit  Removal Chamber 

T - Rectangular, Open 
C - To handle 50 GPM flow 
S - 3' wide, 15' long, 3'  deep 
M - Reinforced Concrete 

I059R 9120 



WASTEWATER TREATMENT - AREA 401 

ERUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

401-1406 

401-1407 

401-140g 

401-1410 

401-1411 

Oil Separator 

T - Rectangular, Open 
C - To handle 50 6PM flow 
S - 3' wide, 20' long, 

(1 .5 '  FB) 
M - Reinforced Concrete 

5' deep 

Belt 011 Skimmer 

T - Endless b e l t  on pu l ley  
M - ~teel  housing,  PVC b e l t ,  316 

S ta in less  Stee l  doctor blade 
D - 1/2 hp, E l e c t r i c  

Reactor-Cl a r i f i e r  Tank 

C - 40' Dia. x 12' SWD 
M - Steel Shel] on Concrete Base 

31ab 
(Includes weirs, baffles, 
trough, etc. )  

C1arifier - Thickener Mechanism 

T - Rotary Plow 
M - Carbon Steel 
D - 11 /Z  hp, Electric 

(Includes reactor hood, 
bridg@, drive, scraper, draft 
tube.) 

C l a r i f t e r  Tank 

T - C i r c u l a r ,  Open 
S - 75' d ia  x 12' deep 
M - Reinforced Concrete 
C - 837 GPM 

1059R 9/21 
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I~,STEWMER TREATMENT - AREA 401 

EqUIPMENT. LIST 

ri'EM NO. REQUIRED DESCRIPTION 

401-1412 

401-1413 

401-1414 

401-1415 

401-1416 

2 

T 
M- 

Acc - 

Clarif ier Mechanism 

Tow-bro Type Mechanism 
Steel 
Skimmer, Weir 

Clarifier-Thickener Mechanism 

T - Rotary Plow 
M - Carbon Steel 
D - l/2 hp, Electric 

Acc- Reactor hood, 
skimmer 

T m 

C-  
M- 
S -  
D-  

Acc- 

draft tube, 

.Gravity Fi l ter 

Rectangular Gravi ty  Sand F i l t e r  
837 GPM 
Reinforced Concrete 
12.5' wide, 40' long 
7.5 hp, E lec t r i c  
Fil ter Med ia ,  Travelling 
Backwash Mechanism, Backwash 
Pump 

Centr i fuge 

T - Imperforate Basket 
C - 25 GPM Average Feed Rate 
M - Sta in less Steel 
D - 40 hp, E lec t r i c  

Reac to r -C la r l f t e r  Tank 

T - C i rcu la r ,  Open 
C - To handle 80 6PM f low 
S - 2 0 '  d ia .  x 12' deep ¢.2' FB) 
M -  Steel Shell  on concrete base 

slab 
Acc - Weir, ba f f l es ,  trough 

¢-" 

L 
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WASTEWATER TREATMENT - AREA 401 

EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

401-1417 

401-1437 

401-1438 

401-1449 

401-1452 

401-1455 

Centrifuge 

T - Imperforate Basket 
C - 25 GPM 
M - Stainless Steel 
D - 40 hp, Electr ic  

Gravity Thickener Tank 

T - Circular,  Open 
C - 52 GPM 
S - 32' dia x 12' (2' FB) 
M - Steel 

Gravity Thickener Mechanism 

T - Picket Type Mechanism 
M - Steel 

Centrifuge 

T - Solid Bowl Scrol~ 
C - 15 GPM 
M - Stainless Steel 
D - 25 hp, Electr ic  

Trash Rack 

T - Bar Screens 
S - I" x 6" Bars iO' 

centers 
M - Steel 

long at 4" 

Trash Rack 

T - Bar Screen 
S - 1 'l x 6" bars 10'  long a t  4" 

c e n t e r s  
M - Stee l  

Z 

1059R 9123 
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WASTEWATER TREATMENT - AREA 401 

EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

401-2105 

401-2120 

401-2121 

401-2123 

401-2145 

401-2154 

401-2164 

Grit Collector 

T - Chain and Bucket 
H - Carbon Steel 

Belt  Conveyor 

T - Cont'~ituous Belt; w/cleats, 
Th:~,nper and Dumpster Winch 

D - ~ hp, 3/4 hp, 3/4 hp, al l  
Electric 

polymer Dispersing Funnel 

T - C i rcu la r ,  Open 
S - 12" d i a . ,  18" TIT 
M - Synthet ic Molded Resin 

Polymer Dispersing Funnel 

M - Polyethylene 

Po13mer Dispersing Funnel 

T - C i rcu la r ,  Open 
S - 12' d ia  x 18" T/T 
M - Synthet ic Molded Resin 

Alum Feeder 

T - Screw Feeder 
C - Up to  8 cu f t / h o u r  
M - S ta in less  Steel Auger and Tube 
D - 1/4 hp, E lec t r i c  

Alum Feeder 

T - Screw Feeder 
C - Up to 8 cu f t / h o u r  
M - Sta in less Steel Auger and Tube 
D - 1/4 hp, E lec t r i c  

105gR 9/24 



WASTEWATER TREATMENT - AREA 401 

EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

401-2301 

401-2302 

401-2303 

401-2304 

401-2305 

401-2306 

Boiler Cleaning gastes Storage 
Pond 

T - Earthen Basin, w/Liner 
C - 495,000 Gal. Active Volume 

Stormwater Sump 

T - C i r c u l a r ,  Open 
C - 940 Gal lon  
S - 4'  d ia .  x 12' deep (2 '  FB) 
M - Reinforced Concrete 

Boller Cleanin 9 Wastes L i f t  

T - Circular, Open 
S - 4' Dia. x 14' Deep 
M - Concrete, w/Liner 

Stormwater Storage Pond 

~ - Rectangular ,  Open 
1 ,340 ,000  Gal lon 

S - Top: 150' x 200' 
Bottom: l l O '  x 160' 
Depth: lO' (2 '  FB) 

M - Earthen, lined 

Coal Handlin 9 Area Stormwater 
Storage Pond 

T - Earthen Basin,  w/L iner  
C - 800,000 CF Act ive  Volume 

Wastewater Sump 

T - Square, Open 
C .- 7000 Gal lon 
M - Reinforced Concrete 
$ - lO' x 10' x 10' (deep) 

1059R 9/25 
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WASTEWAT,ER TREATMENT - AREA 401 

EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

401-2307 

401-2308 

401-2310 

401-2311 

401-2312 

401-2313 

Coal Runoff L i f t  Sump 

T - Circular,  Open 
S -  6' Dla. x 14' Deep 
~! - Concrete, w/Liner 

Aeration Besin 

T - Rectangular, Open 
C - ~,904,000 Gallon 
S - Bottoms = 100' x 200' 

Top = 148' x 248' 
Depth = lZ '  (2 '  f r e e  board) 

M - Earthen Lined 

S p l i t t e r  Box 

T - Rectangular ,  Open 
C - 11,850 Gallon 
S - 12' x 22'  x 6 ~ deep 
N - Reinforced Concrete 

Sp l i t t e r  Box 

T - Rectangular, Open 
C - 11,850 Gallon 
S - 12 ~ x 22 ~ x 6 t deep 
M - Reinforced Concrete 

Effluent L i f t  Sump 

T - Circular,  Open 
S - 6' Din. x 8' Deep 
M - Concrete 

F t l t e r  Feed Sump 

T - Square, Open 
C - 6000 Gallon 
S - ~0' x 10' x 10' (2 '  f ree  board) 
M - Reinforced ConcreCe 

l 

I 
I 
I 
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ITEM 

NASTEWATER TREATNENT - AREA 401 

NO. REQUIRED 

EQUIPMENT LIST 

DESCRIPTION 

401-2314 

401-2316 

401-2317 

401-2318 

401-231g 

401-2320 2 

Nutr ient  Solutton Tank 

T - C i rcular ,  Open 
C - 100 Gallon 
S - 24" dla,  38" deep 
H - Stainless Steel 

Scum Sump 

~ - Square, Open 
600 Gallon 

S - 4'  x 4' x 6' (1'  Free Board) 
N - R e i n f o r c e d  Concrete  

Lime Slurr,y Tank 

(Included w/401-2516) 

Lime Slurr3 Tank 

T - C i rcu lar ,  Open 
C - 750 Gallons 
S - 5'  dta.  x 6' deep (1' FB) 
M - Steel 

Polymer Solution Tank 

T - C i rcu lar ,  Open 
C - 1200 Gallon 
S - 6' d ia .  x 8' deep (2'  FB) 
N - Stainless Steel 

Polymer Solution Tank 

T - C i rcu lar ,  Open 
S - 2500 Gal Active Volume 
N - Stainless Steel 

1U59k 9127 
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WASTEWATER TREATMENT - AREA 401 

,E~UIPI~NT LIST 

ITEM NO. REQUIRED DESCRIPTION 
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401-2321 

401-2331 

401-2334 

401-2335 

401-2335 

Backwash Col lect ion Sum~ 

T - Square, Open 
C - 5200 Gallon 
S -  I I '  x I I '  x 8' (2' Free Board) 
M - Reinforced Concrete 

E f f l u e n t  Mix Tank 

T - Square, Open 
C - 34,500 Gallon 
S - 22'  x 22 '  x 12' (2'  FB) 
M - Reinforced Concrete 

E f f l u e n t  Storage Pond 

T - Rectangular, Open 
C - 18 M1111on Gallon 
S - Bottom: 190' x 920 

Top: 250' x 980 
Depth: 15' (3' FB) 

M - Earthen, Lined 

Aerabic Digestor Basin 

T - Rectangular, Open 
C - 1.12 M i l l ton  6al len 
S - Bottom: 75' x 150' 

Top: 123' x 198' 
Depth: 12' (2 '  FB) 

M - Earthen,  Lined 

Sum. 

T - Rectangular ,  Open 
C - 14,625 Gallon 
S - 7 .5 '  x 20'  x 15' (~'  F6) 
M - Reinforced Concrete 

C 
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WASTEWATER TREATHENT - AREA 401 

,EqUZPHENT LZST 

NO. REQUIRED DESCRIPTION 

401-2340 

401-2342 

401-2346 

401-2347 

401-2348 

401-2349 

2 

Thickener E f f l u e n t  Sump 

~ - Square, Open 
- 600 Gallons 

S - 4'  x 4'  x 6'  deep (1 '  FB) 
H - Reinforced Concrete 

Pol~eler Solut ion Tank 

T - C i rcu la r ,  Open 
C - 500 Gallons 
S - 48" dia  x 70" deep 
H - Stainless Steel  

Sludge,,T,ank 

T - C i rcu la r ,  Open 
C - 450 Gallon 
S - 4 '  dta x 6 ° deep (1 '  FB) 
H - Steel 

Storm Re,c,eivin9 Sump 

T - To house t rash  bar screen 
M - Reinforced concrete  

,Prima,~ Stonnwater Basin 

T - RecLangular Open 
C - 294,000 Gallons 
S - Top: 70' x 120' 

Bottom: 20'  X 70' 
Depth: 12.5 '  (2 .5 'FB)  

H - Earthen, l ined 

Overflow Chamber 

T _ 

M m 

Acc = 

To discharge overf low to 
stormwater pond, Rectangular 
open 
Reinforced concrete 
Weir p l a t e  

1059R 9129 
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WASTEWATER TREATMENT - AREA 401 

,E~UIPHENT LIST 

ITEM NO. REqUI,RED, DESCRIPTION 

401-2350 

401-2351 

401-2352 

401-2353 

401-2354 

401-2355 

Stormwater Storage pond 

T - Rectangular Open 
C - 4,885,000 Gallons 
S - Top: 230' x 355' 

Bottom: 180' x 305' 
Depth: 12.5' (2.5 '  FB) 

M - Earthen, l ined 

Storm water L i f t  Sump 

T - Square open 
C - 2,000 6allons 
S - 5' x 5' x 12.5' (2 .5 '  FB) 
M - Reinforced Concrete 

Clean Stormwater Receiving Sump 

T - To house trash screen 
H - Reinforced Concrete 

Primary Stormwater Basin 

T - Rectangular, Open 
C - 294,000 Gallons 
S - Top: 70' x 120' 

Bottom: 20' x 70' 
Depth: 12.5 (2.5 '  FB) 

Overflow Chamber 

T - Square, Open 
C - 2,000 Gallons 
S - 5' x 5' x 12.5' (2 .5 '  
M - Reinforced Concrete 

FB) 

Run-Off Detention Pond 

T - Rectangular, Open 
C - 4,500,000 Gallon 
S - Top: 250' x 535' 

Bottom: 222' x 507' 
Depth: 7' (2' FB) 

M - Earthen 

1059R 9 /30  
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ITEM 

WASTEWATER TREATMENT - AREA 401 

NO. REQUIRED 

EQUIPMENT, LIST 

DESCRIPTION 

401-2361 

401-2504 

Run-Off Detention Pond 

T - Rectangular, Open 
C - 10,000,000 Gallon 
S - Top: 250' x 1160' 

Bottom: 222' X 1132' 
Depth: 7' (2' FB) 

M - Earthen 

Nutrient Storage & Feed 
~ a c i l i t y  

Package Consists of :  

• Storage Stlo with Dust 
Collector 

• Volumetric Feeder 

Storage Si lo  

T - Ve r t i ca l ,  Cyl indr ica l  w i th  
Cone Bottom 

C - 520 cu f t  
S - 8' dta x 15' T-T 
M - Carbon Steel 
D - 4 hp, E lec t r i c  

Acc - Bin V ib ra to r ,  Dust Co l lec to r ,  
Ladder 

Volumetric Feeder 

T - Screw Feeder 
C - Up To 2.4 cu f t / hour  
M - Sta in less Steel Auger and Tube 
D - 1i2 hp, E lec t r i c  

105fiR 9/31 
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gASTEWATER TREATHENT - AREA 401 

EQUIPNENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

401-2515 

401-2516 

Ltme S.tprage & Feed S3stem 

Package Consists o f :  

Storage S i lo  with dust 
co l lec to r  

• Lime SlakeP 

Volumetric Feeder 

Storage St lo  

T - Ver t i ca l ,  Cy l indr ica l  w i th  
Cone Bottom 

C - 370 c u f t  
S - 8' dia, x 12' S/S 
H - Carbon Steel 
D - 2 hp, E lec t r i c  

Acc - Bin V ibra tor ,  Dust Col lector ,  
]adder 

Volumetric Feeder 

T - Screw Feeder 
C - Up to 250 lbs/hour 
H - Stainless Steel Auger and Tube 
D - 1/Z hp, E l e c t r i c  

Lime Slaker 

C - Up to 250 lbs/hour 
H - Welded Steel 
D - 2.5 hp, E lec t r i c  

Acc - Breaker Bar, Stainless Steel 
wire-mesh screen, water jacket 

Lime Storage & Feed System 

Package consists of :  Storage 
s i l o  w/Dust Col lector ,  
Volumetric Feeder, Line Slaker. 

:) 

1, 
1. 

.) 
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WASTEWATER_..TREATMENT - AREA 401 

,EQUIPMENT LIST 

ITEM NO,, REQUIRED DESCRIPTION 

i '  

401-2557 

Storage Si lo 

T - Vertical, Cyl indr ical ,  w/Cone 
Bottom 

C - 20 Tons of Pebble Lime 
M - Carbon Steel 

Acc - Bin Vibrator, Dust Collector, 
Ladder 

D - 2, 1/6 hp Electr ic 

Volumetrlc Feeder 

T - Screw Feeder 
C - Up to 500 lb/hr 
M - Stainless Steel Auger and Tube 
D - I /2 hp, Electr ic 

C m 

M -  
D -  

ACC - 

Line Slaker 

Up to 50o lb /h r  
Welded Steel 
1 1/2, 1, 1/3, 1/8, hp, 
Electr ic 
Breaker Bar, Stainless Steel 
wire mesh screen, water 
Jacket, g r i t  removal screw, 
level indicator, compressor 

Alum Stora9e Fac i l t t~  

Package Consist of:  

Bucket Elevator with Dust 
Collector, Storage Hopper 

Bucket Elevator 

T - Closed Bucket Elevator 
C - Up to 200 cu f t /hour  
S - Casing: g" x 24" 

Bucket: 6" x 4" x 4-1/2" 
H - Mild Steel casing, Malleable 

Iron Bucket 

105gR 9133 
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WASTEWATER TREATMENT - AREA 401 

,EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

401-2563 

D m 

Acc - 

T m 

C -  
S -  

M -  

D -  

Acc - 

l - l l Z  hp - Bucket Elevator 
1 hp - Dust Collector 
Dust Collector 

Storage Hopper 

T - Vert ical ,  Cylindrical 
Cone Bottom 

C - 162.5 c u f t  
S - 4' dia. x 14' S/S 
M - Rolled Steel 

with 

A]um Storage Faci l i ty  

Package Consist of: 

Bucket Elevator with Dust 
Collector, Storage Hopper 

Bucket Elevator 

Closed Bucket Elevator 
Up to 200 cu f t /hour  
Casing: 9" x 24" 
Bucket: 6" x 4" x 4 -1 /2"  
Mild Steel casing, Malleable 
Iron Bucket 
1-1/2 hp - Bucket Elevator 
1 hp - Dust Collector 
Dust Col lector 

Storage Hopper 

T - Vertical, Cylindrical 
Cone Bottom 

C - 162.5 cu ft 
S - 4' dia. x 14' S/S 
M - Rolled Steel 

with 

1059R 9134 
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ITEM 
i i  

401-3233 

401-3234 

401-3235 

401-3236 

401-3252 

WASTEWATER TREATMENT - AREA 401 

EQUIPMENT LIST 

NO. REQUIRED DESCRIPTION 

T . 

M t 

D -  
Acc - 

T m 

M- 

D -  
Acc - 

T _ 

M 

D -  
Acc - 

T m 

M- 

D -  
Acc - 

Effluent Sampler 

F]ow Proportioned, Composite 
Sampler 
Steel 
Fract hp, Electric 
Refrigerated Compartment 

Automatic Sampler 

Flow-proportlonal, composite 
sampler 
Plastic Case, Silicon Rubber 
Perastaltic Tubing 
Fractional hp 
Refrigerated Housing 

Effluent Sampler 

Flow Proportioned, Composite 
Sampler 
Steel 
Fract hp, Electric 
Refrigerated Compartment 

Automatic S__~__p!er 

Flow-proportional, composite 
sampler 
Plastic Case, Silicone Rubber 
Perastaltic Tubine 
Fract hp, Electric 
Refrigerated, Housing 

Flow Measurin 9 Flume 

T - Palmer Bowlins Flume 
S - 36" Flume 
M - Fiberglass, Reinforced 

Flume set in concrete 
Plast ic 

IOSgR 9/35 
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HASTEWATER TREATMENT - AREA 401 

EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

401-3262 Flow Measuring Flume 

T - Palmer Bowllns Flume 
S - 72" Flume 
M - F i b e r g l a s s ,  Re in forced  

Flume set  in c o n c r e t e  
P l a s t t c  

C 

1059R 9/35 
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SECTION IO.O 
EMERGENCY AND SAFETY SYSTEMS 

10.1 RELIEF AND FLARE SYSTEMS (Dwg 5530-404-Y-001) 

10.1.1 Design Basis 

These systems are designed on the assumption that no more 

than the equivalent of one single 2500-ton-per-day train 

would be in emergency shutdown at any one time. This would 

equate to the following conditions: 

System Shutdown 

Maximum Number of Units 
Shut Down at One Time 

Low Pressure Start-up and Emergency: 
Particulate Removal 
Reforming 

High Pressure Emergency: 
Raw Gas Compression 
Shift and Hydrolysis 
Acid Gas Removal Unit 
Makeup Gas Compression 

Methanol Synthesis 

(Area 207) 

(Area 219) 

(Area 209) 
(Area 210) 
(Area 211) 
(Area 212) 
(Area 213) 

3 of 8 Gasifters 

i of 3 Trains 
1 of 3 Trains 
1 of 3 Trains 
1 of 3 Trains 

I of 3 Trains 

10.2 General 

Most of the gases generated in the methanol plant processes 
have specific gravities which are l ighter than a i r .  In most 
cases these gases could be vented to the atmosphere during 

upset conditions but, to minimize pollution under a l l  condi- 
t ions including emergencies, three separate f lare systems 

w i l l  be provided, namely: 

1060R 10/1 
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10.2.1 

10.2,2 

0 

0 

0 

Low Pressure Continuous Flare System 

Low Pressure Start-up and Emergency Flare System 
High Pressure Emergency Flare System 

These three systems are shown in drawing ~o. 5530-404-Y-001 
and are described separately under the immediately following 
headings. 

Low Pressure Continuous Flare Syst,,em 

This system will handle the gases from the Particulate Re- 
moval unit depressured scrubber water and the =compressor 

sea] loss" gases from the Raw Gas Cu~pression unit. All of 
these gases are collected in a single header which is piped 
to the continuous flare system, 

Low Pressure Start-up and Emergency Flare S~stem 

Design of this system recognizes and provides for the follow- 
ing conditions: 

0 

0 

0 

Raw Winkler gas from the Particulate Removal unit (Area 
207) will be continuously flared until the design com- 
position is achieved (start-up condition). 
Particulate free gas will be flared during any emergeRcy 
condition in the Raw Gas Compression unit (Area 209). 
Methanol unit purge and vent gases, now,,=ally sent to the 
reforming unit, will be flared during emergency shutdown 
of the reformer. 

Flare headers from these various units will be connected to a 
single f lare header piped to the low pressure emergency f lare.  
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10.2.3 

10.2.4 

10.3 

¢ 

Hi_qh Pressure Emergency Flare System 

Thts system will handle compressed gases in situations where 
downstream equipment is down, and during emergencies. For 
exampleo f lare operation m~y be required when aw of the fol- 
lowing units are down: 

Shift/COS Hydrolysis 
Acid Gas Removal 

Makeup Gas Compression 
Methanol Synthesis 

Flare headers from thes~ various units are piped to the high 

pressure emergency f la re .  

Pressure Rel ief  Valves 

In addition to the above provisions for  shutdown situations, 
pressure r e l i e f  valves are provided on each major vessel to 
rel ieve gases to f lares In case of upset conditions during 

operation. 

FIRE WATER SYSTEM (Area 308, Dwgs...5530~308-Y-O01,._OO2) 

Fire water w i l l  be supplied from the eff luent  pond In the 
wastewater treatment area. This wi l l  be done by means of an 
e lectr ica l ly -dr iven 5000 gpm pump which wi l l  maintain water 
pressure in distr ibut ion mains throughout the plant. An 
emergency diesel-driven pump wi l l  also be Provided to cut tn 

automatically in the event of a power fa i lu re  or loss of 
pressure. 
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The pressure in the fire water system will be maintained con- 
tinuously. The distribution mains will be located 15 feet 
below grade to prevent freezing, and flre hydrants will be 
located at appropriate intervals in all areas where protec- 
tion is necessary. Branches will be piped from the mains to 

buildings and equipment where required, and exposed wet pip- 

in9 will be electrically traced to prevent freezing. 

10.4 ENGINEERING DESIGN DATA 

Design data pertinent to Emergency and Safety Systems are de- 
tailed in the drawings listed below and in the Equipment Lis~ 

beginning on Page 1015. 

DRAWING NO. TITL____.EE 

5530-308-Y-001 
5530-308-Y-002 

5530-404-Y-001 

Fire Water System 
Co~l Handling & Storage Facili- 
ties - Fire Protection 
Relief and Flare System 

EQUIPMENT LIST 

5530-308-P-001 Fire Water Pumps - Plan & Sec- 

tion 

,~ ~- 
v , ,  ' 

b 

, , / ' . . 2  

' i 
?? i ' ,  • , j 
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FIRE WATER SYSTEM - AREA 308 

EQUIPMENT . LIST 

N O  m a K N G L A I " U ~  I I :  
1'  - T Y @ I [  
G - C ' - 4 P A Q | T Y  
• - III1[1¢ 

P I T  - G o P I E N A T I N I  P N i l I U N I #  
? I [ M p a r N A T U  ~ K  

M -  I d i A T I [ N I A  L 
C B *  q A I l U I O N  i T E R L  
H I  * I T A I N L I I I l i  O T m g L  
Q I  * C A I ~ "  I R O ~  

D * D I I S V K  
W " W I I I g H T  

A ~ ( . *  " A G C I I I O R I I I  

ITEM NO. REQUIRED DESCRIPTION 

308-1101 

308-1102 

308-2201 

Fire Water Pump I 

T - Centrifugal 
C - 5,500 GPM @ l psig, 60°F; 

A P  = 135 psig 
M - Carbon Steel  
D - 550 hp, E l e c t r i c  

Fire Water Pump I I  

T - Centrifugal 
C - 5 ,500 GPM @ ~ ps ig ,  60°F;  

~P = 135 psig 
M - Carbon Steel  
D - 550 hp, Diesel 

Diesel  Fuel Stora.g e 

T - V e r t i c a l ,  C~lJndrJcal 
C - l ,O00 gal 
N - Carbon Steel  

P /T  - Atm//~nb 
f 

I060R 1015 
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RELIEF AND FLARE SYSTEH - AREA 404 

.EqUIPHEflT LIST 

N O M I C N C : L & T U I !  K ** 
T * T Y f f l E  
q -  ¢ : A P A O I T Y  
I I  * l l l Z  I -  

P I T  - o p | R A T I N Q  P I I [ i I I I U R E  I 
T I M P W M A T U N I [  

~ . M A T E R I A L  
~ A N I O N  g i l l  L 

I I  • i I A I N I ~ ¢ I I  I ~ I I L  
GO - O A I I  l I O N  

0 - O l i l ~ r l  
bY - W I I Q H T  

~ G G  " A a Q K I I | O I I I I ¢ I I  

ITEM. . . . .  NO. REQUIRED DESCRIPTION 

404-2501 1 

404-2201 1 
404-2202 1 
404-2203 1 
404-2401 l 

404-2402 1 

404-2403 1 

Rel ief  and Flare System PackaQe 

This area is to handle discarded 
gas from the process. The package 
unit is to include the following 
items: 

Knockout Drum I 
Knockout Drum I I  
Knockout Drum I I I  
H,P. Emergency Flare - Hax. 
Rate - 152,664 SCFM 
L.P. Emergency Flare - Hax, 
Rate - 152,664 SCFH 
L.P. Continuous Flare - Max. 
Rate - 3,751SCFH 

<i 

106QR, 10/6 
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SECTION 11.0 
STORAGE FACILITIES FOR METHANOL PROD UgTj FUELS, CHEHICAL$ 

11.1 METHANOL STORAGE AND PUMPING (Area 215, Dwg 5530-215-Y-001) 

Storage capacity is provided for 786,000 barrels of methanol 

~roduct, which is equivalent to 15 days' production. 

The storage faci l i t ies consist of three 210 f t  diameter, 

262,000 barrel carbon stee~ tanks, located in an area diked 

to contain any spil ls or leaks that may occur. 

Each tank is provided with a vapor recovery system which uses 

refr igerat ion to condense methanol vent vapors and return the 
l iqu id to the tank. This s~stem includes a vapor scrubbing 
packed tower, ref r igerat ion uni t ,  ch i l l e r ,  l iqu id methanol 
receiver and a rec i rculat ion pump. 

Two 3500 gpm transfer punlps are provided at each tank, one 

operating and one spare. Piping is manifolded so that any or 

a l l  pumps can be u t i l i zed  at one time to empty a tank and 

thus reduce pumping time. 

11.2 FUEL STORAGE (Area 106~jDwg 5530-1051106-Y-001) 

Three carbon stee] storage tanks are provided; one each for 
diesel fuel,  No. 2 fuel o i l  and 9asoli,e. A l l  are located 

within diked wall areas remote from processing operations. 

The diesel fuel tank is 30 f t  ID by 24 f t  high and has a 

capacity of 95,400 gallons, equivalent to a 15-day sup- 

ply. Internal heating coi ls  are provided to warm the 

contents in cold weather, '  Two lO0 9Pm centr i fugal pumps 

are provideC, one operatin9 and one spare. 



" ~  *l, ~, el~l .................................... 

The No. Z fuel o i l  tank is 25 f t  ID by 24 f t  high, and 
has a capacity of 70,800 gallons - a 15-day supply. 
Thts tank is a~o equipped with internal heating coi ls,  
and two 100 gpm centr i fugal  pumps - one operating and 
one spare. 

o The gasoline storage tank is 20 ID by 18 f t  high with 

capacity for 30,000 gallons - a 30-day supply. This 

tank is equipped with a floating roof for vapor contain- 

ment, Two 25 gpm centrifugal pumps are provided - one 

operating and one spare. 

11.3 CHEMICAL STORAGE (Area 105~ Dwg 5530-105/106-Y-001) 

This area contains a lime storage si lo,  a caustic tank and 

two sul fur ic  acid tanks. The ltme and caustic are required 

for  waste~ater treatment. The sulfuric acid is used in the 
raw water treatment area and also at the cooling towers. 

Lime ts stored in a concrete si lo capable of holding a 

15-day supply at normal plant usage. Lime is delivered 
to the area in bulk carr iers and is transferred to stor- 

age pneumatically. A baghouse is provided on top of the 

s i lo  to remove entrained solids from the vent gas. 

o Caustic - One 15,000 gallon carbon steel tank is prov- 

ided to store a 15-day supply of 50% caustic solution. 
Internal  heating coi ls  are provided to maintain the tem- 
perature of the contents between 60 ° and lO0°F. Two 5 
gpm centrifugal pumps are provided, one operating and 
one spare. 

. 

I 

~ui fur i¢  Acid - Two 3Z,O00 gallon carbon steel tanks are 

provided for storage of a 15-day supply of 66 ° Baume 
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sulfur acid. Internal heating coils are included to 
prevent freezing in winter. One 100 gpm centrifugal 
pump w i l l  serve both tanks. Two pumps are provided, one 

operating and one spare. 

11 .4  ENGINEERING DESIGN DATA 

Destgn data pertinent to storage f ac i l i t i e s  is detailed in 

the drawings l isted below and in the Equipment Lists begin- 

nin9 on Page 1114. 

DRAWING NO, TITLE 

5530-I051106-Y-001 

5530-215-Y-001 

Chemicals/Fuel Storage 

Product Storage & Pumping 

11/3 
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CHEMICAL STORAGE - AREA 105 

EQUIPMENT LIST 

N O M E N C L A T U R E :  
T - T Y P E  
C o ¢ & P A C I T Y  
• " Eli[ 

P I T  " O P I N A T I N Q  P N I I I U R K /  
T E M P I N A T U N  m* 

M - M A T I [ N I A L  
¢ 1 -  Q & N I O N  ITII& 
II - ITAINLIII ITII& 
GI * GArr INON 

I ~ -  O N I V  mr 
W - WmlaNT 

&QG * A~ClI~NIIE 

. IIr.EM NO. REqU.IRED DESCRIPTION 

105-1101 

105-1102 

105-1701 

105-2201 

105-2202 

2 + 2  

1 ÷ 1  

2 

Sulfur ic Aci~ Pump 

T - Centrifugal 
C - I00 GPM 

&P = 5 psig 
M - Carbon Steel 
D - 2 hp, Electr ic 

Caust.ic. Pump 

T - Centrifugal 
C - 25 GPM 

aP = 5 psig 
M - Carbon Steel 
D - 1 hp, Electr ic 

Dry Lime Bag House 
- .  

T - Bag, Pulse A i r  4 . 5 : 1  A i r /C lo th  
C - 1,500 ACFM 
S - 33O Sq. Ft.  
H - Carbon Steel 
D - 20 hp 

Sulfuric Acid Tank 

T . 

S -  
M -  

Des P/T  - 
A C C -  

Vert ical ,  Cyl indrical 
25' ID x 25' T-T 
Carbon Steel 
Atr~/Amb 
Internal Heating Coil 

Caustic Tank 

T 

S -  
M -  

Des P/T - 
A C C -  

Ver t i ca l ,  Cy l indr ica l  
15' ID x 18' T - T 
Carbon Steel 
Atm/~b 
Internal  Heating Coil 

0843R 11/4 
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CHEMICAL STORAGE - AREA 105 

EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

105-2203 Lt~;e Storage 

T - Ver t ica l  Concrete S i lo  
S - 10'  ID  x 21 '  S t r a i g h t  S i d e  

w t t h  cone b o t t o m  
M - C o n c r e t e  

P / T  - Atm/Amb 

0843R 11/5 
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ITEH 

FUEL STORAGE - AREA 106 

EQUIPMENT LIST 

NO. REQUIRED DESCRIPTION 

N O M i l N C L & T U I I S e - "  

T " YV P I  
G -  G A P A O I T Y  
• - S i l l  

P I T  - O P I C I I A T I N G  P N I I I U n | /  
T K M P I I N  A * I ~ I I I i  

M * I ~ A T E N i A  L 
G I I -  C A I I I J O N  I I T I Z l I L  
I11  * I I T A I N L K I I I I  I ' F R [ ~  
G I  * G A I T  I N O N  

O * I m l l l V l [  
W " W I E I m N T  

A C G  " A Q ¢ I t l I I I O N I K I I  

/ '  

106-1101 

106-1102 

106-1103 

106-2201 

106=Z202 

0843R 

1 + 1  

1 + 1  

1 " 1  

Gasoline Pump 

T - For Gasol ine Serv ice 
C - 25 GPM 

AP = 5 ps ig 
M - Carbon Steel  
D - 1 hp, E ) e c t r i c  

Diesel Fuel Pump 

T - Centrifugal 
C - lOO GPM 

&P = I0 psig 
H - Carbon Steel 
D - 2 hp, Electr ic 

No. 2 Fuel Oi l  Pump 

T - Centrifugal 
C - 100 6PN 

AP = 10 psig 
M - Carbon Steel 
D - 2 hp, Electr ic 

Gasoline Stor,age Tank 

T . 

S m 

H -  
ues PIT - 

Vert ica l ,  Cyl indr ical  
Floating Roof 
20' ID x 18' T-T 
Carbon Steel 
AtmlAmb 

T m 

S -  
M -  

Des PIT - 
ACC- 

Diesel Fuel Storage Tan_k 

Vert ical ,  Cyl indrical 
30' ID x 24' T - T 
Carbon Steel 
Atm/Amb 
Interhal Heating Coil 

11/6 
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FUEL STORAGE - AREA 106 

EQUIPMENT LIST 

ITEM NO. REqU,IRED DESCRIPTION 

106-2203 No. 2 Fuel Oil Tank 

T' -  Vertical ,  Cylindrical 
S - 25' ID x 24' T-T 
M - Carbon Steel 

Des PIT - Atm/Amb 
P.CC - Internal Heating Coll 

0843R l i / 7  
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PRODUCT STORAGE AND PUMPING-AREA 21. 

EQUIPMENT LIST 

T • T Y P E  
G - G A I I  A G r r Y  
• - I 1 Z l g  

PIT - O I P E N A T i N a  V N I E B S S U N E #  
' I *EHI  pJeN/4"i*M N li[ 

i ~  M A T E i l l  i A L  
¢ 1 -  • A I I O N  I t  I r l r L  
I I  * I T A I N L E I I  I f l E l L  
G l ~ *  ~ A I I T  ONIDN 

B R I V t  
W " W I I O N T  

A ~ G  " A a G B O l I O w l l r l l  

I TEM .N,,O., REQUIRED DESCRIPTION 

215-1101 

215-1102 

215-1103 

215-2201 

215-2202 

215-2203 

3 + 3  

6 + 3  

I + I  

6 

Product Methanol Pum~ 

T - Horizontal, Centrifugal 
C - 3500 GPM, AP=870 psi 
M - Carbon Steel 
D - 2090 hp 

Product Methanol Re-Run Pum~o 

T - Centr i fugal,  Horizontal 
C - 1215 GPM @ 20 psi Ap 
M ,- Casing-Carbon Steel 

- Impellor-Cast Iron 
D - 30 hp, E lect r ic  

Crude Methancl Pump 

T - Centr i fugal,  Horlzont~1 
C - 740 GPM @ go psi AP 
M - Casing-Stainless Steel 

- Impellor-St~inless Steel 
D - 75 hp, Electr ic  

Product Methano! Stora9 e T,ank 

T - Ver t i ca l ,  Cyl indr ical  
C - 11,000,000 gal 
S - 210' ID x 48' T-T 
M - Carbon Steel 
P - ATM 

Product Methanol Re-Run Tank 

T - API Cone Roof 
S - 45' ID x 40'  High 
M - Carbon Steel  
P - ATM 

Crude Hethanol Storage Tank 

T - API Cone Roof 
S - 78" ID x 481 High 
M .., Carbon Steel  
P - ATH 

0843R 11/8 



PRODUCT STORAGE AND PUMPING-AREA 215 

EQUIPMENT LIST 

ITEM NO. REQUIRED DESCRIPTION 

215-2501 V__a~or Recovery S~stem 

This package is to include 
following items: 

Vapor Scrubbing Packed Tower 
Refrigeration System 
Chtller 
Liquid Methanol Receiver 
Circulation Pump 

the 

0843R 11/9 
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