Organogram: Main

Chairman of the
Board

—l_Ii_TI

Park Managing

Director
1
Executive
B
Assistant oard Secretary)|
—] | 1
Chief Legal PR Officer
Counsel
L 1] g 1]
1 1 1 1
D'r.e‘.:tor O.f Director of Director of Director of
Administrative n . X . X . .
Wing Industrial Wing Commercial Wing Residential Wing
— 1 1 1 L 1
Admi\;:/i;téative Industrial Wing Commercial Wing Residential Wing
L1 Total:201] L4  Total:172] L  Total:160] L Total: 41
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Organogram: Administrative Wing
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Figure 2 Organogram of the administrative wing
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Organogram: Industrial Wing
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Figure 3 Organogram of the industrial wing
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Organogram: Commercial Wing
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Organogram: Residential Wing
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Figure 5 Organogram of the residential wing
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Population Prediction

Introduction

This chapter presents the population estimation for a 90-acre dairy farm industrial park.
It quantifies both present and future populations and will serve as the baseline for all
subsequent engineering designs.

It maps the park’s organizational hierarchy directly onto its physical layout. While the
organogram outlines personnel down to the department level, this estimation
disaggregates those numbers and distributes employees into individual buildings and
facilities where they actively execute their shifts.

For the Residential wing, the calculation focuses strictly on the permanent on-site
population. This includes:

1. Designated Residents: Occupants permanently residing in designated housing
units (Villas and Types A through D).

2. Building Caretakers: Dedicated on-site staff (such as gatekeepers) assigned to
each residential building (at least one per building) to manage access control,
security, and routine maintenance.
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Building Types

Category

Designation

Housing Allocation

Villa

Park Managing Director
Director of total four wings
Caretaker (two)

Board Secretary

Chief Legal Counsel

Division Heads

Divisional Chief Engineers/Officers
Executive Assistant

PR Officer

Caretaker (one per building)

Chief Operators
Department Leads
Department Managers
School Principal
Superintendents

System Administrator
Training Academy Director
Caretaker (one per building)

Administration Clerks
Assistants

Captains

Commercial Operations Managers
Coordinators

Engineers

Mosque Imam

Officers

Senior Accountants
Supervisors

Teachers

Technical Staffs

Caretaker (one per building)
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Category

Designation

Housing Allocation

Analysts
Assistants
Attendants
Barbers

Caretakers
Cashiers
Chemists, biologists
Clerks

Crew

Drivers

Field Agents
Firefighters

Guides

Handlers
Herdsman

Janitors

Mechanics

Nurses

Operators
Pharmacists
Plumbers

Product Specialists
Receptionists
Sales Reps
Security Guards
Staff

Unloaders

Yard Masters
Caretaker (one per building)
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Assumptions

Residential Wing:
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Villa 8 100 100 0 7 1.0
A 5 80 80 20 23 1.0
B 5 60 60 40 47 1.2
C 6 60 50 50 150 1.4
D 6 50 40 60 357 1.5
Dorm Population:
Population Growth After Population Growth After | Population Growth After
10 Years 20 Years 30 Years
30% 35% 40%
Administrative Wing:
Population Growth After Population Growth After | Population Growth After
10 Years 20 Years 30 Years
25% 30% 35%
Commercial Wing:
Population Growth After Population Growth After | Population Growth After
10 Years 20 Years 30 Years
28% 33% 38%
Industrial Wing:
Population Growth After Population Growth After | Population Growth After
10 Years 20 Years 30 Years
30% 35% 40%
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Sample Calculation

Residential Zone

Type: Villa

Present employee:
Accommodation provided:

Family unit:

Bachelor unit:

Assumed family member:

Total household population:

Total dorm population:

Household population growth rate:

Household population after 10 years:
Household population after 20 years:

Household population after 30 years:

7
100% of 7 =7
100% of 7 =7

7—7=0
8 people / family
8X7=56
1x0=0
1%
10
56x (1+——) =62

56 x (1 +1i)20 = 69

56><(1+Flo) =76

e Dorm population after 10 years: 30% growth; 1.30 x 0 =0
35% growth; 1.35 X0 =0

40% growth; 1.40 X 0 =0

e Dorm population after 20 years:
e Dorm population after 30 years:

‘A

Present employee:
Accommodation provided:

Family unit:

Bachelor unit:

Assumed family member:

Total household population:

Total dorm population:

Household population growth rate:

Household population after 10 years:
Household population after 20 years:

Household population after 30 years:

23

100% of 23 =23
80% of 23=19
23—-19=4

5 people / family
5%x19 =95
1x4=4

1%

95 x (1 + —)30 =129

e Dorm population after 10 years: 30% growth; 1.30 X 4 =6
35% growth; 1.35 X4 =6

40% growth; 1.40 x4 =6

e Dorm population after 20 years:
e Dorm population after 30 years:
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Type: B

Present employee:
Accommodation provided:

Family unit:

Bachelor unit:

Assumed family member:

Total household population:

Total dorm population:

Household population growth rate:

Household population after 10 years:
Household population after 20 years:

Household population after 30 years:

Dorm population after 10 years:
Dorm population after 20 years:
Dorm population after 30 years:

Type: C

Present employee:
Accommodation provided:

Family unit:

Bachelor unit:

Assumed family member:

Total household population:

Total dorm population:

Household population growth rate:

Household population after 10 years:
Household population after 20 years:

Household population after 30 years:

Dorm population after 10 years:
Dorm population after 20 years:
Dorm population after 30 years:

47

80% of 47 = 38
60% of 38 =23
38—-23=15

5 people / family
5%x23 =115
1x15=15
1.2%

115 x (1 +E)10 =130

100

115 x (1 +%)20 — 146

30
115 x (1 +£) — 165
100
30% growth; 1.30 X 15 = 20

35% growth; 1.35 X 15 = 21
40% growth; 1.40 X 15 = 21

150

60% of 150 = 90
50% of 90 = 45
90 — 45 =45

6 people / family
6 X 45 =270

1 X 45 =45
1.4%

10
270 x (1 +£) =311
100
20
270 x (1 +£) = 357
100
30
270 x (1 +ﬂ) = 410
100
30% growth; 1.30 X 45 = 59

35% growth; 1.35 X 45 = 61
40% growth; 1.40 X 45 = 63
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Type: D

Present employee:
Accommodation provided:

Family unit:

Bachelor unit:

Assumed family member:

Total household population:

Total dorm population:

Household population growth rate:

Household population after 10 years:
Household population after 20 years:

Household population after 30 years:

357

50% of 357 =179
40% of 179=72
179 — 72 = 107
6 people / family
6 X 72 =432
1x 107 =107
1.5%

432 X (1 +L5)10 = 502

100

432 X (1 +%)20 = 582

432 x (1 +1%)30 = 676

e Dorm population after 10 years: 30% growth; 1.30 X 107 = 140
35% growth; 1.35 X 107 = 145

40% growth; 1.40 X 107 = 150

e Dorm population after 20 years:
e Dorm population after 30 years:
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Administrative Zone

Corporate HQ:

Present population:

Population after 10 years:
Population after 20 years:
Population after 30 years:

Commercial Zone

Retail & Café:

Present population:

Population after 10 years:
Population after 20 years:
Population after 30 years:

Industrial Zone

Truck Staging Yard:

Present population:

Population after 10 years:
Population after 20 years:
Population after 30 years:

43

25% growth; 1.25 X 43 = 54
30% growth; 1.30 X 43 = 56
35% growth; 1.35 X 43 = 59

40

28% growth; 1.28 X 40 = 52
33% growth; 1.33 X 40 = 54
38% growth; 1.40 X 40 = 56

17

30% growth; 1.30 X 17 = 23
35% growth; 1.35 X 17 = 23
40% growth; 1.40 x 17 = 24
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Population: Residential Wing
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100
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Population: Administrative Wing

Facility / Building Present . In10Yearst* In20 vears+ In 30 Yearaer Romars
Security Checkpoint 2 3 3 3 Security & Traffic Wing
Inspection Bay 4 5 6 6 Security & Traffic Wing
CMS 12 15 16 17 Security & Traffic Wing
Logistics & Customs Office 12 15 16 17 Custom Clearance Wing
Veterinary Office 12 15 16 17 Biosecurity & Veterinary Wing
Parking Lot 16 20 21 22 Security & Traffic Wing
Exhibition Center* 150 188 195 203 Public Relation
Offices of governance body,
department
Park Op. Center 5 7 7 7 Park Op. & IT Department
IT Center 5 7 7 7 Park Op. & IT Department
R&D Facility 8 10 11 11 R&D Department
QA Office 14 18 19 19 QA Department
Fire Station 16 20 21 22 Fire & Rescue Wing
Water Pump Station 6 8 8 9 Power & Water Department
Power Plant 9 12 12 13 Power & Water Department
Training Academy* 40 50 52 54 Academic Development
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Population: | Population: | Population: | Population:

Facility / Building Present In 10 Years** | In 20 Years** In 30 Years** Remarks
Central Mosque* 400 500 520 540 Civil Services Department
Residential Estate Office 15 19 20 21 Housing Department
Solid Waste Dump 14 18 19 19 Environmental Department
Sewage Treatment Plant 9 12 12 13 Environmental Department
Total 802 1009 1050 1092

* Assumed accounting for non-permanent personnels.

*k FuturePopulation = PresentPopulation X (1 + Grfg;th); where, Growth is assumed total population increases (in %) over the

given years.

Page 19 of 184



Population: Commercial Wing

- Population: | Population: | Population: | Population:

Facility / Body Present In 10 Years** | In 20 Years** | In 30 Years** Remarks

Retail & Café* 40 52 54 56 Retail & Café Department

Food Court* 50 64 67 69 Food Operation
Department

Shopping Complex* 42 54 56 58 Shopping and Supermarket
Department

Supermarket* 38 49 51 53 Shopping and Supermarket
Department

Hardware Store 4 6 6 6 Essential Services
Department

Salon 5 7 7 7 Essential Services
Department

Laundry 5 7 7 7 Essential Services
Department

Telecom Center 7 9 10 10 Communication
Department

Postal Services 7 9 10 10 Communication
Department

Bank* 50 64 67 69 Bank

Insurance Corporate Office 5 7 7 7 Insurance

Veterinary Medicine* 15 20 20 21 Veterinary

Page 20 of 184



Population: | Population: | Population: | Population:

Facility / Body Present In 10 Years** | In 20 Years** In 30 Years** Remarks
Daycare Center* 22 29 30 31 Daycare & Gym
Department
Gym* 37 48 50 52 Daycare & Gym
Department
Autoshop & Truck Servicing 15 20 20 21 Automotive Department
Center
Central Park & Sports Field* 120 154 160 166 Park & Community
Department
Community Center* 129 166 172 179 Park & Community
Department
School* 200 256 266 276 Education Department
Pharmacy 3 4 4 5 Health Department
Health Clinic* 98 126 131 136 Health Department
Total 892 1151 1195 1239
* Assumed accounting for non-permanent personnels.
*x FuturePopulation = PresentPopulation X (1 + Grf;:)th); where, Growth is assumed total population increases (in %) over the
given years.
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Population: Industrial Wing

- Population: Population: | Population: | Population:

Facility / Body Present In10 Years* | In 20 Years* | In 30 Years* Remarks

Cow Barn A 15 20 21 21 Livestock Management
Department

Cow Barn B 15 20 21 21 Livestock Management
Department

S Milking Operation

Milking Rotary 10 13 14 14 Department

Milking Center Utilities 4 6 6 6 Milking Operation
Department

Chilling & Filtration Block 7 10 10 10 Reception &Treatment
Department

Raw Milk Silos 5 7 2 2 Reception & Treatment
Department

Processing Core 30 39 41 42 Factory Production
Department

Packaging Station 22 29 30 31 Packaging Operations
Department

Bottle Inventory 9 12 13 13 Inventory Control Department

Cold Storage Warehouse 18 24 25 26 Warehouse Department

Shipping Docks 4 6 6 6 Dispatch Department

Truck Staging Yard 17 23 23 24 Dispatch Department
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- Population: Population: | Population: | Population:
Facility / Body Present In10 Years* In 20 Years* In 30 Years* Remarks
Effluent Treatment Plant 13 17 18 19 ETP
Total 169 226 235 240

Growth . L .
ro“; ); where, Growth is assumed total population increases (in %) over the

*

FuturePopulation = PresentPopulation X (1 +

given years.
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Summary of Population Prediction

Wing Population: Population: In Population: In Population: In
Present 10 Years 20 Years 30 Years

Residential 1139 1335 1503 1696

Villa 56 62 69 76

Type A 99 111 122 135

Type B 130 150 167 186

Type C 315 370 418 473

Type D 539 642 727 826
Administrative 802 1009 1050 1092
Commercial 892 1151 1195 1239
Industrial 169 226 235 240
Total 3002 3721 3983 4267
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Estimate Water Demand

Assumptions

Wing

Peak Factor

Residential Wing
Administrative Wing
Commercial Wing
Industrial Wing

Fire Fighting

Industrial production:

e Milk production per day:

e Milk production by average cow:
e Total cows:

e Water requirement for a cow:

e Time factor:

e Peakfactor:

Firefighting:

e Diameter of nozzle of hydrant:
e Velocity:

e Flow duration:

e Fire incidents occurrence:

e Active Hydrants at once:

Methodology

2.5
2t0o4
2to4
2.1

.

180,000 L/day
25 L/day

180,000/25 = 7,200 Nos.
115 L/day

24/24 = 1

2.1

3in

3 fps

30 minutes
once a day
2 Nos.

All wings have water demand for personal consumption. However, the industrial wing

additionally has water demand for production purposes.

For personal consumption:

1. Current and future population is obtained from “Estimate Population” report.
2. Water requirement per capita is obtained from BNBC 2020 (Appendix A-1,

Appendix A-2, Appendix A-3).

3. The following formula is used for estimating water demand:
Demand = Population X LPCD X TimeFactor
4. Peak water demand is obtained by multiplying the previously obtained water

demand with peak factor.
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For production purposes:

PoObd =

Milk production per day is given.

Milk production per day for an average cow is assumed.

Daily water consumption by an average is assumed.

By using data from step 2 and 3, we can get the amount of water required per liter
of milk production.

Daily water demand is calculated by multiplying that with total milk production
per day.

Peak water demand is obtained by multiplying the previously obtained water
demand with peak factor.

In addition to the above, water demand for firefighting is also estimated.

For firefighting purposes:

1.
2.

Firefighting water demand remains constant across time.

Fire hydrants’ nozzle size, velocity, flow duration, number of incidents per day, and
number of fire hydrants are assumed.

Flow of water per hydrant is determined by multiplying area with velocity.

Water demand for each hydrant is determined by multiplying flow with duration.
Total water demand is obtained by multiplying that with number of fire hydrants.
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Sample Calculation

Residential Wing

Type: Villa

Type of occupancy:

Per capita consumption (lpcd):
Time factor:

Peak factor:

Present population:

Present water demand:

Present peak water demand:
Population after 10 years:

Water demand after 10 years:
Peak water demand after 10 years:
Population after 20 years:

Water demand after 20 years:
Peak water demand after 20 years:
Population after 30 years:

Water demand after 30 years:
Peak water demand after 30 years:

Administrative Wing

Corporate HQ:

Type of occupancy:

Per capita consumption (lpcd):
Time factor:

Peak factor:

Present population:

Present water demand:

Present peak water demand:
Population after 10 years:

Water demand after 10 years:
Peak water demand after 10 years:
Population after 20 years:

Water demand after 20 years:
Peak water demand after 20 years:
Population after 30 years:

Water demand after 30 years:
Peak water demand after 30 years:

Page

A1

260

24/24 =1

2.5

56

56 X 260 x 1 = 14,560 L
14,560 x 2.5 = 36,400 L
62
62x260x1=16,120L
16,120 x 2.5 = 40,300 L
69

69 X260 x1=17940L
17,940 x 2.5 = 44,850 L
76

76 X 260 x 1 =19,760 L
19,760 x 2.5 = 49,400 L

E1: Offices
45

24/8=3
2.5

53

53%x45x3=7,155L
7,155 x 2.5 =17,888 L
67

67 X45x3 =9,045L
9,045 x 2.5 =22,613 L
69

69 Xx45x3=9315L
9,315 x 2.5 = 23,288 L
72

72X 45%x3=9720L
9,720 x 2.5 = 24,300
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Commercial Wing

Food Court:

e Type of occupancy: F1: Small Shops & Market
e Per capita consumption (lpcd): 45

e Time factor: 24/12=2

e Peakfactor: 3.5

e Present population: 50

e Present water demand: 50 x45x2=4,500L
e Present peak water demand: 4,500 x 3.5 = 15,750 L
e Population after 10 years: 64

e Water demand after 10 years: 64 X 45 %x 2 =05,760 L
e Peak water demand after 10 years: 5,760 X 3.5 = 20,160 L
e Population after 20 years: 67

e Water demand after 20 years: 67 X45%x 2 =6,030L
e Peak water demand after 20 years: 6,030 X 3.5 = 21,105 L
e Population after 30 years: 69

e Water demand after 30 years: 69 xXx45%x2=6,210L

e Peak water demand after 30 years: 6,210 X 2.5 = 21,735

Industrial Wing (Personal)

Processing Core:

e Type of occupancy: G1: Low Hazard Industries
e Per capita consumption (lpcd): 40

e Time factor: 24/16=1.5

e Peakfactor: 2.1

e Present population: 30

e Present water demand: 30x40x%x1.5=1,800L
e Present peak water demand: 1,800 x 2.1 = 3,780 L

e Population after 10 years: 39

e Water demand after 10 years: 39 x40x1.5=2,340L
e Peak water demand after 10 years: 2,340 X 2.1 = 4,914 L

e Population after 20 years: 41

e Water demand after 20 years: 41 x40x1.5=2460L
e Peak water demand after 20 years: 2,460 X 2.1 = 5,166 L

e Population after 30 years: 42

e Water demand after 30 years: 42 x40 x1.5=2520L

e Peak water demand after 30 years: 2,520 X 2.1 = 5,292
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Industrial Wing (Production)

e Milk production per day: 180,000 L/d
e Milk production by an avg cow: 30L/d

e Water consumption by an avg cow:115 L/d

e Water required per liter of milk: 13—105 ~4L/L

e Time factor: 1

e Presetwater demand: 4 x 180,000 = 720,000 L/d

e Present peak water demand: 720,000 x 2.1 =1,512,000L/d

e Water demand after 10 years: 25% growth; 1.25 x 720,000 = 900,000 L/d
e Peak water demand after 10 years: 2.1 X 900,000 = 1,890,000 L/d

e Water demand after 20 years: 30% growth; 1.30 x 720,000 = 936,000 L/d
e Peak water demand after 20 years: 2.1 X 936,000 = 1,965,600 L/d

e Water demand after 30 years: 35% growth; 1.35 x 720,000 = 972,000 L/d

e Peak water demand after 30 years: 2.1 X 972,000 = 2,041,200 L/d

Firefighting Demand

e Nozzle diameter: 3in

e Velocity: 3 fps

e Flow duration: 30 minutes

e Number of hydrants: 2

e Flow through one hydrant: Q =AV = mx(@/12)* x 3 =0.1473 f3/s
e Volume of water per hydrant: Q Xt =0.1473 x 30 X 60 = 265.14 ft3
e Total volume of water: 265.14 x 2 = 530.28 ft3 = 15,016 L
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Water Demand: Residential Wing
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Villa A1l 260 1 14,560 36,400 16,120 40,300 17,940 44,850 19,760 49,400
A A3 200 1 19,800 49,500 22,200 55,500 24,400 61,000 27,000 67,500
B y1 180 1 23,400 58,500 27,000 67,500 30,060 75,150 33,480 83,700
C y2 120 1 37,800 94,500 44,400 111,000 50,160 125,400 56,760 141,900
D z1 80 1 43,120 107,800 51,360 128,400 58,160 145,400 66,080 165,200
Total 138,680 346,700 161,080 402,700 180,720 451,800 203,080 507,700
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Water Demand: Administrative Wing
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Security b1 Offices 45 1 2 90 180 135 270 135 270 135 270
Checkpoint
Inspection | K3: Repair 15 2 2 120 240 150 300 180 360 180 360
Bay Garage
G1: Low
CMS Hazard 40 3 2.5 1,440 3,600 1,800 | 4,500 1,920 | 4,800 2,040 5,100
Industries
Logistics &
Customs E1: Offices 45 3 25 1,620 @ 4,050 2,025 | 5,063 2,160 | 5,400 2,295 5,738
Office
Veterinar E2: Research
. Y| &Testing 70 3 |2 2520 5,040 3,150 | 6,300 3,360 | 6,720 3,570 7,140
Office .
Laboratories
Parking Lot (K;L:rapgék'”g 15 15 2.5 | 360 900 450 1,125 473 1,181 495 1,238
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14: Small
Exhibition | Assembly 15 '3 |3 6,750 20,250 | 8,460 25380 8775 26,325 9135 27,405
Center without Fixed
Seats
ﬁgp“ate E1:Offices |45 |3 2.5 755 17,888 9,045 22,613 9,315 23,288 9720 24,300
Park Op. E1: Offices | 45 1 |2 225 450 315 630 315 630 315 630
Center
IT Center E3:Essential | 1 1.5 350 525 490 735 490 735 490 735
Services
E2: Research
R&D Facility | & Testing 70 '3 2 1680 3,360 2,100 | 4,200 2,310 4620 2,310 4,620
Laboratories
E2: Research
QA Office | & Testing 70 2 | 980 1,960 1,260 | 2,520 1,330 | 2,660 1,330 | 2,660
Laboratories
Fire Station gg‘r\izzznt'al 70 2 11,120 | 2,240 1,400 | 2,800 1,470 | 2,940 1,540 3,080
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WaterPump | . ity 10 1 15 60 90 80 120 80 120 90 135
Station
G1: Low
Power Plant | Hazard 40 1 15 360 540 480 720 480 720 520 780
Industries
Training B2: Facilities 159 '3 '3 12,000 36,000 15000 45,000 | 15600 46,800 | 16,200 | 48,600
Academy for Training
I3: Large
Central Assembly
. . 15 |6 |4 36,000 144,000 45,000 180,000 46,800 | 187,200 @ 48,600 | 194,400
Mosque without Fixed
Seats
Residential
Estate E1:Offices 45 |3 2.5 2,025 5063 2,565 6,413 2,700 6,750 2,835 7,088
Office
g‘:ll'nfpwasm L: Utility 10 3 |2 420 840 540 1,080 | 570 1,140 570 1,140
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1
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Treatment
Plant

102,500 335,613

75,365 | 247,350 94,565 309,948 98,583 | 322,839

Total
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Water Demand: Industrial Wing
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CowBarna | C1:LowHazard 1 21 600 1,260 800 1,680 840 | 1,764 840 1,764
Industries

CowBarnp O LowHazard . 1 21 600 1,260 800 1,680 840 1,764 840 1,764
Industries

Milking G1:Low Hazard | 133 21 532 1117 692 1,452 745 1,564 | 745 1,564

Rotary Industries

Milking

Center L: Utility 10 1 21 | 40 84 60 126 60 126 60 126

Utilities

Chilling & _

Filtration G1:LowHazard | 1 21 280 588 400 840 400 840 400 840
Industries

Block

Raw Milk H1: Low Fire 10 1 21 50 105 70 147 70 147 70 147

Silos Risk Storage

Processing | Gl:lowHazard |\ o 51 1800 3780 2,340 4,914 2460 5166 | 2,520 @ 5,202

Core Industries
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Packaging  Gi:lowHazard |\ ' o 54 4350 2772 1740 3.654 1,800 3,780 1,860 @ 3.906

Station Industries

Bottle H1: Low Fire 10 |2 21 180 | 378 240 504 260 | 546 260 546

Inventory Risk Storage

Cold Storage | H1:LowFire 10 1 21 180 378 240 504 250 | 525 260 546

Warehouse Risk Storage

Shipping H1: Low Fire 10 15 21 60 126 90 189 90 189 90 189

Docks Risk Storage

Truck K1: Parking 15 1 21 | 255 | 536 345 | 725 345 | 725 360 756

Staging Yard | Garage

Effluent

Treatment | L: Utility 10 1 21 130 | 273 170 357 180 378 190 | 399

Plant

Total 6,027 12,657 7,987 16,772 8,340 17,514 8,495 17,839
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Water Demand: Commercial Wing
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Dairy Retail F1: Small 45 2 3 3,600 10,800 | 4,680 14,040 | 4,860 14,580 | 5,040 15,120
Outlet & Café Shops &
Market
Food Court F1: Small 45 2 3.5 | 4,500 15,750 | 5,760 20,160 | 6,030 21,105 | 6,210 21,735
Shops &
Market
Shopping F2: Large 45 2 2.5 | 3,780 9,450 4,860 12,150 | 5,040 12,600 | 5,220 13,050
Complex Shops &
Market
Supermarket F2: Large 45 2 2.5 | 3,420 8,550 4,410 11,025 | 4,590 11,475 | 4,770 11,925
Shops &
Market
Hardware Store | E3: 70 1 2 280 560 420 840 420 840 420 840
Essential
Services
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Salon E3: 70 1 2 350 700 490 980 490 980 490 980
Essential
Services
Laundry E3: 70 1 2 350 700 490 980 490 980 490 980
Essential
Services
Telecom Center @ E1: Offices 45 2.4 | 2.5 | 756 1,890 972 2,430 1,080 2,700 1,080 2,700
Postal Services | E1: Offices 45 2.4 | 2.5 | 756 1,890 972 2,430 1,080 2,700 1,080 2,700
Bank E1: Offices 45 3 2.5 | 6,750 16,875 | 8,640 21,600 | 9,045 22,613 | 9,315 23,288
Insurance E1: Offices 45 3 2 675 1,350 945 1,890 945 1,890 945 1,890
Corporate
Office
Veterinary E2: 70 24 | 2 2,520 5,040 3,360 6,720 3,360 6,720 3,528 7,056
Medicine Research &
Testing

Laboratories
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Daycare Center | B3: Pre- 50 24 | 3 2,640 7,920 3,480 10,440 3,600 10,800 3,720 11,160

School

Facilities
Gym B3: Pre- 50 2.4 |3 4,440 13,320 | 5,760 17,280 | 6,000 18,000 | 6,240 18,720

School

Facilities
Autoshop & K3: Repair 15 24 |2 540 1,080 720 1,440 720 1,440 756 1,512
Truck Servicing | Garage
Center
Central Park & 14: Small 15 2 3 3,600 10,800 | 4,620 13,860 | 4,800 14,400 4,980 14,940
Sports Field Assembly

without

Fixed Seats
Community 14: Small 15 2 3 3,870 11,610 | 4,980 14,940 5,160 15,480 5,370 16,110
Center Assembly

without

Fixed Seats

Page 39 of 184



Water Demand: In 10
Peak Water Demand:
In 10 Years (lpd)
Water Demand: In 20
Years (lpd)

Peak Water Demand:
In 20 Years (lpd)
Water Demand: In 30
Years (lpd)

Peak Water Demand:
In 30 Years (lpd)

Peak Water Demand:
Years (lpd)

Consumption (lpcd)
Present (lpd)

Facility / Building
Occupancy Type
Per Capita

Time Factor
Peak Factor
Water Demand:

S| Present (lpd)
o

School B1:
Educational
(Up to
Higher
Secondary)

Pharmacy F2: Large 45 2 2.5 | 270 675 360 900 360 900 450 1,125
Shops &
Market

Health Clinic D2: 300 1 2.5 29,400 | 73,500 | 37,800 | 94,500 | 39,300 | 98,250 | 40,800 | 102,000
Emergency
Medical
Facilities

N
o
IN
w
o1
SN
o

168,070 | 61,466 215,130

o)
W
o)
o))
N

223,533

o)
o
)
o))
(e

231,937

b

w

Total 120,517 360,530 155,185 463,735 161,237 481,986 167,172 499,767
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Summary of Water Demand Prediction

¢ 4 ¢
- c @© c @© c ©
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o o o o e o ] o
c 3 c - c Y c =1
®© o = @® N @® N @® N
g g £ g = £ g = £ g =
- T T » C T " C T ” T T
£ 2 c Q5 2 c 25 2 c Q5 2 <
o 2 o % E 22 % E 22 % E g = s E
= g 9 0o 9 S o 0 9 S o o 9 S o 0o 9
= S a a0 =2 a0 s a0 S ® a0
Residential 138,680 346,700 161,080 402,700 180,720 451,800 203,080 507,700
Administrative | 75,365 247,350 94,565 309,948 98,583 322,839 102,500 335,613
Industrial 726,027 1,524,657 | 907,987 1,906,772 | 944,340 1,083,114 | 980,495 2,059,039
Personal 6,027 12,657 7,987 16,772 8,340 17,514 8,495 17,839
Production 720,000 1,512,000 | 900,000 1,890,000 | 936,000 1,965,600 | 972,000 2,041,200
Commercial 120,517 360,530 155,185 463,735 161,237 481,986 167,172 499,767
Firefighting 15,016 15,016 15,016 15,016 15,016 15,016 15,016 15,016
Total 1,075,605 2,494,253 | 1,333,833 3,098,171 1,399,896 3,254,755 1,468,263 | 3,417,135
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Development of Water Source

The following steps were followed in developing the water source of our Dairy Farm
Industrial Park:

Grain size distribution for different soil layers
Locating the aquifer and the water bearing strata
Design of gravel pack material

Determination of strainer length and position
Selection of strainer size

Yield of well

AR O o

Grain Size Analysis

The analyses of grain size distribution were performed on spreadsheet, and their output
is attached to this report. The following characteristics were determined:

e Fineness Modulus: (Cumulative % retained on standard sieve sizes) / 100

o Do, D3g, Dgo: Size representing 10%, 30%, and 60% finer particles on particular
soil strata. Log-linear interpolation was performed (through the equation y =
mlog x + c¢) to produce these values.

e Uniformity coefficient: Dgy/D1y.

e MIT Classification: Percentage of fine, medium, and coarse sand were computed
through log-linear interpolation.
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Sieve Size Analysis: Depth 60-70 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 521.2 0 0.00 0.00 100.00
16 1.18 489.3 490 0.7 0.70 0.70 99.30
30 0.6 461.3 473 11.7 11.70 12.40 87.60
50 0.3 411.5 482.2 70.7 70.70 83.10 16.90
100 0.15 393.2 406 12.8 12.80 95.90 4.10
200 0.075 385.3 389 3.7 3.70 99.60 0.40
Pan 328.6 329 0.4 0.40 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.21 0.34 0.46 222 1.92 12.23 78.19 9.01

Grain Size Distribution Curve
Depth: 60 - 70 ft

100
90
80
70
(I e e L R
50
40
30
20

% Finer

0.01

Opening (mm)

—@— % Finer ----d10 =----d60
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Sieve Size Analysis: Depth 70-80 ft

€ c - S —_
£ — S i o Q2
. ~ 29 + - o— =z -
() ‘c ; 2 w5 u~— o 3 £ a:,
® S s ET = Z= EZ i
n o) ) » S = n < O S
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 521.2 0 0.00 0.00 100.00
16 1.18 489.3 490 0.7 0.70 0.70 99.30
30 0.6 461.3 473 11.7 11.70 12.40 87.60
50 0.3 411.5 480 68.5 68.50 80.90 19.10
100 0.15 393.2 406 12.8 12.80 93.70 6.30
200 0.075 385.3 389 3.7 3.70 97.40 2.60
Pan 328.6 331.2 2.6 2.60 100.00 0.00
Total 100
Results | Dqo D30 Dso C. FM % Coarse | % Medium | % Fine
Value 0.18 1 0.33 /1 0.45 | 2.48 | 1.88 | 12.23 75.99 9.01
Grain Size Distribution Curve
Depth: 70-80 ft
100
90
80
70
L B0 mmm e e e e
e
i 50
S 40
30
20
10W
0
0.01 0.1 1 10

Opening (mm)

—@— % Finer ----d10 =----d60
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Sieve Size Analysis: Depth 80-90 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 523 1.8 1.80 1.80 98.20
16 1.18 489.3 493 3.7 3.70 5.5 94.50
30 0.6 461.3 473 11.7 11.70 17.20 82.80
50 0.3 411.5 485 73.5 73.50 90.70 9.30
100 0.15 393.2 400 6.8 6.80 97.50 2.50
200 0.075 385.3 387.4 2.1 2.10 99.60 0.40
Pan 328.6 329 0.4 0.40 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.30 0.36 0.48 1.60  2.13 | 14.52 77.48 4.92

Grain Size Distribution Curve
Depth: 80-90 ft

100
90
80
70
[T e e e
50
40
30
20

% Finer

0.01

Opening (mm)

—@— % Finer ----d10 ----d60
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Sieve Size Analysis: Depth 90-100 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 523 1.8 1.80 1.80 98.20
16 1.18 489.3 493 3.7 3.70 5.50 94.50
30 0.6 461.3 473 11.7 11.70 17.20 82.80
50 0.3 411.5 483 71.5 71.50 88.70 11.30
100 0.15 393.2 402 8.8 8.80 97.50 2.50
200 0.075 385.3 387.4 2.1 2.10 99.60 0.40
Pan 328.6 329 0.4 0.40 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.27 0.36 0.48 1.78 | 2.11  14.52 76.65 5.75

Grain Size Distribution Curve
Depth: 90-100 ft

100
90
80
70
[T e et At e st
50
40
30
20

% Finer

0.01

Opening (mm)
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Sieve Size Analysis: Depth 100-110 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 523 1.8 1.80 1.80 98.20
16 1.18 489.3 493.2 3.9 3.90 5.70 94.30
30 0.6 461.3 473.5 12.2 12.20 17.90 82.10
50 0.3 411.5 485 73.5 73.50 91.40 8.60
100 0.15 393.2 398 4.8 4.80 96.20 3.80
200 0.075 385.3 388.7 3.4 3.40 99.60 0.40
Pan 328.6 329 0.4 0.40 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.30 0.37 0.49 1.60 2.13 15.17 76.31 5.39

Grain Size Distribution Curve
Depth: 100-110 ft

100
90
80
70
[T e e e
50
40
30
20

% Finer
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Opening (mm)

—@— % Finer ----d10 ----d60
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Sieve Size Analysis: Depth 110-120 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 523 1.8 1.80 1.80 98.20
16 1.18 489.3 494.2 4.9 4.90 6.70 93.30
30 0.6 461.3 473.5 12.2 12.20 18.90 81.10
50 0.3 411.5 485 73.5 73.50 92.40 7.60
100 0.15 393.2 398 4.8 4.80 97.20 2.80
200 0.075 385.3 387.7 2.4 2.40 99.60 0.40
Pan 328.6 329 0.4 0.40 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.31 0.37 0.49 1.60 2.17 15.93 76.31 4.39

Grain Size Distribution Curve
Depth: 110-120 ft

100
90
80
70
[T e e e
50
40
30
20

% Finer

0.01

Opening (mm)

—@— % Finer ----d10 ----d60
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Sieve Size Analysis: Depth 120-130 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 523 1.8 1.80 1.80 98.20
16 1.18 489.3 490.2 0.9 0.90 2.70 97.30
30 0.6 461.3 473.5 12.2 12.20 14.90 85.10
50 0.3 411.5 480 68.5 68.50 83.40 16.60
100 0.15 393.2 398 4.8 4.80 88.20 11.80
200 0.075 385.3 396.7 11.4 11.40 99.60 0.40
Pan 328.6 329 0.4 0.40 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.13 0.34 0.47 3.46 1.91 12.89 71.31 13.39

Grain Size Distribution Curve
Depth: 120-130 ft

100
90
80
70
60 - e
50
40
30
20

% Finer
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Sieve Size Analysis: Depth 130-140 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 521.2 0 0.00 0.00 100.00
16 1.18 489.3 489.3 0 0.00 0.00 100.00
30 0.6 461.3 463 1.7 1.70 1.70 98.30
50 0.3 411.5 485.9 74.4 74.40 76.10 23.90
100 0.15 393.2 415 21.8 21.80 97.90 2.10
200 0.075 385.3 387 1.7 1.70 99.60 0.40
Pan 328.6 329 0.4 0.40 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.19 0.32 0.42 218 1.76 1.70 87.15 10.75

Grain Size Distribution Curve
Depth: 130-140 ft
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Sieve Size Analysis: Depth 140-150 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 521.2 0 0.00 0.00 100.00
16 1.18 489.3 489.3 0 0.00 0.00 100.00
30 0.6 461.3 463 1.7 1.70 1.70 98.30
50 0.3 411.5 480.9 69.4 69.40 71.10 28.90
100 0.15 393.2 415 21.8 21.80 92.90 7.10
200 0.075 385.3 392 6.7 6.70 99.60 0.40
Pan 328.6 329 0.4 0.40 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.16 1 0.30 0.41 249 1.66 1.70 82.15 15.75

Grain Size Distribution Curve
Depth: 140-150 ft
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Sieve Size Analysis: Depth 150-160 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 521.4 0.2 0.20 0.20 99.80
16 1.18 489.3 489.7 0.4 0.40 0.60 99.40
30 0.6 461.3 464 2.7 2.70 3.30 96.70
50 0.3 411.5 480 68.5 68.50 71.80 28.20
100 0.15 393.2 407.3 14.1 14.10 85.90 14.10
200 0.075 385.3 396 10.7 10.70 96.60 3.40
Pan 328.6 332 3.4 3.40 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.12 1 0.31 0.41 3.60 1.62 | 3.00 76.75 16.55

Grain Size Distribution Curve
Depth: 150-160 ft
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Sieve Size Analysis: Depth 160-170 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 521.2 0 0.00 0.00 100.00
16 1.18 489.3 489.5 0.2 0.20 0.20 99.80
30 0.6 461.3 465 3.7 3.70 3.90 96.10
50 0.3 411.5 482 70.5 70.50 74.40 25.60
100 0.15 393.2 415 21.8 21.80 96.20 3.80
200 0.075 385.3 388 2.7 2.70 98.90 1.10
Pan 328.6 329.7 1.1 1.10 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.18 1 0.31 0.42 230 1.75  3.85 83.25 11.75

Grain Size Distribution Curve
Depth: 160-170 ft
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Sieve Size Analysis: Depth 170-180 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
i o S a3 = 8% O« 8
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 521.4 0.2 0.20 0.20 99.80
16 1.18 489.3 489.5 0.2 0.20 0.40 99.60
30 0.6 461.3 462 0.7 0.70 1.10 98.90
50 0.3 411.5 470 58.5 58.50 59.60 40.40
100 0.15 393.2 420 26.8 26.80 86.40 13.60
200 0.075 385.3 395 9.7 9.70 96.10 3.90
Pan 328.6 332.5 3.9 3.90 100.00 0.00
Total 100
Results Do D30 Dso Cu FM % Coarse % Medium | % Fine
Value 0.12 1 0.23 | 0.38 3.26 ' 1.48 0.85 74.18 20.82

Grain Size Distribution Curve
Depth: 170-180 ft
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Sieve Size Analysis: Depth 180-190 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 522 0.8 0.80 0.80 99.20
16 1.18 489.3 490 0.7 0.70 1.50 98.50
30 0.6 461.3 470 8.7 8.70 10.20 89.80
50 0.3 411.5 479 67.5 67.50 77.70 22.30
100 0.15 393.2 404 10.8 10.80 88.50 11.50
200 0.075 385.3 395 9.7 9.70 98.20 1.80
Pan 328.6 330.4 1.8 1.80 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.13 1 0.32 0.44 3.28 1.79 9.23 73.82 14.18

Grain Size Distribution Curve
Depth: 180-190 ft
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Sieve Size Analysis: Depth 190-200 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 521.4 0.2 0.20 0.20 99.80
16 1.18 489.3 489 -0.3 -0.30 -0.10 100.10
30 0.6 461.3 462 0.7 0.70 0.60 99.40
50 0.3 411.5 470 58.5 58.50 59.10 40.90
100 0.15 393.2 423 29.8 29.80 88.90 11.10
200 0.075 385.3 395 9.7 9.70 98.60 1.40
Pan 328.6 330 1.4 1.40 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.14 1 0.23 0.38 2.71 1.49 § 0.47 75.93 22.07

Grain Size Distribution Curve
Depth: 190-200 ft
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Sieve Size Analysis: Depth 200-210 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 523 1.8 1.80 1.80 98.20
16 1.18 489.3 495 5.7 5.70 7.50 92.50
30 0.6 461.3 462 0.7 0.70 8.20 91.80
50 0.3 411.5 461 49.5 49.50 57.70 42.30
100 0.15 393.2 431 37.8 37.80 95.50 4.50
200 0.075 385.3 389.4 4.1 4.10 99.60 0.40
Pan 328.6 329 0.4 0.40 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.177 1 0.24 0.38 2.32 1.71 5.04 71.61 19.79

Grain Size Distribution Curve
Depth: 200-210 ft
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Sieve Size Analysis: Depth 210-220 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 523 1.8 1.80 1.80 98.20
16 1.18 489.3 495 5.7 5.70 7.50 92.50
30 0.6 461.3 462 0.7 0.70 8.20 91.80
50 0.3 411.5 461 49.5 49.50 57.70 42.30
100 0.15 393.2 425 31.8 31.80 89.50 10.50
200 0.075 385.3 395.4 10.1 10.10 99.60 0.40
Pan 328.6 329 0.4 0.40 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.14 1 0.23 0.38 2.65 1.65 5.04 68.10 23.30

Grain Size Distribution Curve
Depth: 210-220 ft
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Sieve Size Analysis: Depth 220-230 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 521.2 0 0.00 0.00 100.00
16 1.18 489.3 489.4 0.1 0.10 0.10 99.90
30 0.6 461.3 461.6 0.3 0.30 0.40 99.60
50 0.3 411.5 468 56.5 56.50 56.90 43.10
100 0.15 393.2 423 29.8 29.80 86.70 13.30
200 0.075 385.3 395 9.7 9.70 96.40 3.60
Pan 328.6 332.2 3.6 3.60 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.12 1 0.22 0.37 3.12 1.44 0.38 73.93 22.07

Grain Size Distribution Curve
Depth: 220-230 ft
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Sieve Size Analysis: Depth 230-235 ft

: - 8 g ¢ g &
s w2 % s 3 5% .
@ o S $2 =2 6 O& L
4 4.75 563.7 563.7 0 0.00 0.00 100.00
8 2.36 521.2 521.2 0 0.00 0.00 100.00
16 1.18 489.3 490 0.7 0.70 0.70 99.30
30 0.6 461.3 462 0.7 0.70 1.40 98.60
50 0.3 411.5 470 58.5 58.50 59.90 40.10
100 0.15 393.2 423 29.8 29.80 89.70 10.30
200 0.075 385.3 390 4.7 4.70 94.40 5.60
Pan 328.6 334.2 5.6 5.60 100.00 0.00
Total 100

Results | Dqo Do Deo C. FM % Coarse | % Medium | % Fine

Value 0.14 0.24 0.38 2.65 1.52 | 1.23 75.93 17.07

Grain Size Distribution Curve
Depth: 230-235 ft
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Summary Table for Grain Size Analysis

Depth (ft) | Dqo D30 Deo C.=Dso/D1o FM % Coarse % Medium % Fine
60-70 0.21 0.34 0.46 2.22 1.92 12.23 78.19 9.01
70-80 0.18 0.33 0.45 2.48 1.88 12.23 75.99 9.01
80-90 0.30 0.36 0.48 1.60 2.13 14.52 77.48 4.92
90-100 0.27 0.36 0.48 1.78 2.1 14.52 76.65 5.75
100-110 0.30 0.37 0.49 1.60 2.13 15.17 76.31 5.39
110-120 0.31 0.37 0.49 1.60 2.17 15.93 76.31 4.39
120-130 0.13 0.34 0.47 3.46 1.91 12.89 71.31 13.39
130-140 0.19 0.32 0.42 2.18 1.76 1.70 _ 10.75
140-150 0.16 0.30 0.41 2.49 1.66 1.70 82.15 15.75
150-160 0.12 0.31 0.41 3.60 1.62 3.00 76.75 16.55
160-170 0.18 0.31 0.42 2.30 1.75 3.85 83.25 11.75
170-180 0.12 0.23 0.38 3.26 1.48 0.85 74.18 20.82
180-190 0.13 0.32 0.44 3.28 1.79 9.23 73.82 14.18
190-200 0.14 0.23 0.38 2.71 1.49 0.47 75.93 22.07
200-210 0.17 0.24 0.38 2.32 1.71 5.04 71.61 19.79
210-220 0.14 0.23 0.38 2.65 1.65 5.04 68.10 23.30
220-230 0.12 0.22 0.37 3.12 1.44 0.38 73.93 22.07
230-235 0.14 0.24 0.38 2.65 1.52 1.23 75.93 17.07
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Determination of Most Productive Aquifer
Factors considered:

Suitable aquifer depth is determined considering layers having the highest hydraulic
conductivity. Following techniques are considered:

e Higher percentage of coarse sand (= 5%) and medium sand (= 70%).
e Greater coefficient of uniformity (C,, = 1.5).

Aquifer depth:

Based on the considerations mentioned above, the most productive aquifer depth is
determined to be 60°-130’ by reviewing the summary table of grain size analysis.

Determination of Strainer Length and Position
Length of casing pipe is the summation of:

Static water level at present.

Assumed drawdown of 10’15’ while pumping.

Average rate of water level declination (per year) times design period.
Extra allowance of 10’-15’.

PoObd =

Assumptions:

e Static water level at present: 30 ft

e Drawdown while pumping: 15 ft

e Depletion peryear: 2 ft

e Extra allowance: 15ft

e Design period: 20 years

Length of casing pipe:
Leasing = 30"+ 15"+ 2" X 20 + 15
 Legsing = 100°
Length of strainer:

e Available aquifer thickness: 130" — 100" =30’ [~ 75% screening]
e Strainer length:

Lstrainer = 30 X 0.75 ft

= Lgtrainer = 23 ft
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Design of Gravel Pack Material

Soil strata of depth 60’ to 80’ and 120’ to 130’ has d;, less than 0.25. Therefore, gravel
packs are required.

Procedures

1.

2.

Identified the soil strata (governing layer) having the highest percentage of
medium sand.
A multiplication factor is determined based on the layer’s uniformity coefficient:

a. IfC, <15,thenM.F =4

b. Elseif C, = 2.5,then M.F =6

c. Otherwise, interpolation is used.
On a spreadsheet, a nearly parallel curve of the governing layer’s gradation curve
is produced:

a. Grain size and percent finer of the governing layer is taken.

b. Onanew column, grain size is multiplied by the M. F.

c. A graph is drawn with governing layer’s percent finer vs grain size and

percent finer vs new grain size.

Through interpolation, percent finer for standard sieve sizes are computed. Then,
range of percent retained is produced by adding and subtracting 4 to the
calculated percent retained on each sieve.

Identification of governing layer:

The layer having the highest percent of medium sand is at 130°-140".

Determination of multiplying factor:

The layer has uniformity coefficient of 2.18. Therefore,

M.F.=4+m><(2.18—1.5)

~ M.F.=5.36
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Data for parallel curve:

Size (mm) New Size (mm) % Finer
4.75 25.44 100.00
2.36 12.64 100.00
1.18 6.32 100.00
0.6 3.21 98.30
0.3 1.61 23.90
0.15 0.80 2.10
0.075 0.40 0.40
PAN 0.30 0.00

Grain Size Distribution Curve
Governing Layer: 130-140 ft

100
90
80
70
60
50
40
30
20
10

Percent Finer

0.01 0.10 1.00 10.00 100.00

Grain Size (mm)

—@— Gravel Pack  —@— Governing Layer - ---d30
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Sieve Analysis of the gravel pack material:

4 4.75 99.28 0.72 0.72 Oto5

8 2.36 65.17 34.83 34.11 31to 39
16 1.18 14.19 85.81 50.98 47 to 55
30 0.6 1.38 98.62 12.81 9to 17
50 0.3 0.00 100.00 1.38 Oto6
100 0.15 0.00 100.00 0.00 Oto4
200 0.075 0.00 100.00 0.00 Oto4
Total 100.00

Results Do Deo C.

Value 1.03 2.25 2.18[< 2.5; OK]
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Selection of Strainer Size

To ensure that 90% or more of the gravel-pack materials will be retained through strainer
opening,

d
10 1000

Slot =522

Slot 1.03 x 1000
= =—
ot =254

=~ Slot = 40.55

Hence, slot number of 40 will be used. Strainer diameter is assumed to be 6”.

Yield of Well

Assumptions and previously calculated data:

e Entrance velocity, v: 0.1 fps

e Screen blockage factor, B. F: 0.4

e Screen opening: 20% [for 40 slot, steel]

e Length of strainer, Lg¢rginer: 23 ft

e Diameter of strainer, D: 6”

e Pumping hour per day: 16 hr

Capacity:
e Strainer area, A: 0.20 X D Lgtrginer
6
=0.20 X T1— X 23 ft?
T x 23/
=7.23 ft?

e Yield of well: Av X B.F
=7.23%x0.1x0.4ft3/s
=0.29 ft3/s
= 29,563 Iph
= 29,563 x 16 Ipd
= 473,008 lpd
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Number of tube-wells required:

e Present water demand:

e Number of tube-well:

e Waterdemand: In 10 years:

e Number of tube-wells

e Water demand: In 20 Years

e Number of tube-wells

e Water demand: In 30 Years

e Number of tube-wells

2,494,253 lpd

2,494,253

473,008
= 5.27
=6

3,098,171 lpd

3,098,171

473,008
= 6.55

=7
3,254,755 lpd

3,254,755

473,008
= 6.88
=7

3,417,135 lpd

3,417,135

473,008
=7.22

=8
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30"
Static Water Level

15" Diameter Housing Pipe

60—

70

80"

6" Diameter Well Pipe

90"

4 5" Gravel Pack Material
100"

110!

23' Strainer (40 Slot)

120

10' Blank Pipe

130———

140

TITLE
WELL PROFILE

PROJECT
DAIRY FARM INDUSTRIAL PARK

GROUP NO. SCALE VERT. EXAGGERATION DATE
03 V. 1:250, H. 1:3750 15x 2026-07-29

Figure 6 Well profile of the water source
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Pump Capacity & Pumping Schedules

Introduction
The water supply system of our dairy park comprises of:

1. Pumps, facilitated by “Water Pump Stations”
2. Storage reservoirs, facilitated by “Overhead Tanks”, and
3. Pipe network to convey the water.

Methodology:
This report is completed in two segments:

1. Determination of Pump Capacity
2. Determination of Pumping Schedules

Pump type:
Pumps can be of different types, including but not limited to:

1. Submersible pump
2. Turbine pump
3. Centrifugal pump

For our dairy park, submersible pump is chosen. It will be installed in the housing pipe
(below static water level but above the top of strainer).

Assumptions

e Pump efficiency: 75%

e Velocity for water supply: 3 fps

e Friction loss: 10% of maximum pipe length
o Tallest building: 6 storey = 60 ft

e Overhead tank height: 15 ft
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Determination of Pump Capacity

Steps:

1. The dairy park is divided into two major zones:
a. Zone 1 (Residential, Commercial, Administrative Zone): Comprises of
facilities of the respective wings. The left side of the layout.
b. Zone 2 (Industrial Zone): Comprises mostly of facilities of industrial wing.
The right side of the layout.
2. Peak water demand for each zone is determined using the report “Estimate Water
Demand”. For each zone,
WaterDemand = L(RelevantFacilitiesDemand) + FirefightingDemand
3. Total pump required for each zone is determined by dividing total water demand
with design pump yields.
4. Capacity of each pump is determined.
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Water Demand of Each Zone

ye o o S
c c c c
£ £ £ £
(7] —_ —_ —_—
] o o
£ 85 32 3= 32
e gs g ¢ g0 g0
c = c @ c © © ©
< st s ¢ K s
() X ¢ X o X o X o
c T o T C T ™
N g & g £ & = & £
Industrial 1,525,632 | 1,908,032 1,984,434 2,060,374
Bottle Inventory 378 504 546 546
Chilling & Filtration Block | 588 840 840 840
Cold Storage Warehouse | 378 504 525 546
CowBarn A 1,260 1,680 1,764 1,764
CowBarnB 1,260 1,680 1,764 1,764
Effluent Treatment Plant 273 357 378 399

Industrial (Production) 1,512,000 | 1,890,000 1,965,600 2,041,200

Milking Center Utilities 84 126 126 126
Milking Rotary 1,117 1,452 1,564 1,564
Packaging Station 2,772 3,654 3,780 3,906
Processing Core 3,780 4,914 5,166 5,292
Raw Milk Silos 105 147 147 147
Sewage Treatment Plant 135 180 180 195
Shipping Docks 126 189 189 189
Solid Waste Dump 840 1,080 1,140 1,140
Truck Staging Yard 536 725 725 756

Residential, Commercial, 953,605 1,175,122 1,255,304 1,341,745
Administrative

Bank 16,875 21,600 22,613 23,288
Central Mosque 144,000 180,000 187,200 194,400
CMS 3,600 4,500 4,800 5,100
Corporate HQ 17,888 22,613 23,288 24,300
Exhibition Center 20,250 25,380 26,325 27,405
Fire Station 2,240 2,800 2,940 3,080

Page 71 of 184



£ £ = £ = £
S S £ s g s g S g
% I L
N aa a £ a £ a £
Food Court 15,750 20,160 21,105 21,735
Inspection Bay 240 300 360 360
IT Center 525 735 735 735
Logistics & Customs 4,050 5,063 5,400 5,738
Office
Park Op. Center 450 630 630 630
Parking Lot 900 1,125 1,181 1,238
Power Plant 540 720 720 780
QA Office 1,960 2,520 2,660 2,660
R&D Facility 3,360 4,200 4,620 4,620
Residential Estate Office | 5,063 6,413 6,750 7,088
Security Checkpoint 180 270 270 270
Training Academy 36,000 45,000 46,800 48,600
Veterinary Office 5,040 6,300 6,720 7,140
Water Pump Station 90 120 120 135
Building Type - Villa 36,400 40,300 44,850 49,400
Building Type - A 49,500 55,500 61,000 67,500
Building Type - B 58,500 67,500 75,150 83,700
Building Type - C 94,500 111,000 125,400 141,900
Building Type - D 107,800 128,400 145,400 165,200
Dairy Retail Outlet & Café | 10,800 14,040 14,580 15,120
Shopping Complex 9,450 12,150 12,600 13,050
Supermarket 8,550 11,025 11,475 11,925
Hardware Store 560 840 840 840
Salon 700 980 980 980
Laundry 700 980 980 980
Telecom Center 1,890 2,430 2,700 2,700
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k! o ° !

c c c c

£ £ £ £
(2] — — —
o ° ° £
Z S5 a2 a2 S g
e g2 g o g0 g o
(e o = c @ © © w ©
S s £ s g s g s g
c c o © T c ™
N g a g = g = g =
Postal Services 1,890 2,430 2,700 2,700
Insurance Corporate 1,350 1,890 1,890 1,890
Office
Veterinary Medicine 5,040 6,720 6,720 7,056
Daycare Center 7,920 10,440 10,800 11,160
Gym 13,320 17,280 18,000 18,720
Autoshop & Truck 1,080 1,440 1,440 1,512
Servicing Center
Central Park & Sports 10,800 13,860 14,400 14,940
Field
Community Center 11,610 14,940 15,480 16,110
Primary School 168,070 215,130 223,533 231,937
Pharmacy 675 900 900 1,125
Health Clinic 73,500 94,500 98,250 102,000
Grand Total 2,479,237 | 3,083,154 3,239,738 3,402,119
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Number of Pump Requirements

£ 4 g = g S g 2

) o o O £ o O £ OO £

a ~ o (= o (=5 T (o gt T

- O c - c - c - c

[T 5 [T S (TR 5 o 9 3

sz Q s Q % o - o

= t o =9 o =9 o =0 o
) ~x 2 = ~ ; 20 ~ : 20 ~ : 20
5 5 8 : 5T s § g o 5§ 5 0 s 3
N aa a a £ g S a £ a > a £ a >
Residential, Commercial, | .0 o, 5 1,190,138 3 1,270,320 3 1,356,761 3
Administrative
Industrial 1,540,648 | 4 1,923,048 5 1,999,450 |5 2,075,390 5
Total 2,509,269 | 7 3,113,186 | 8 3,269,770 8 3,432,151 8

Note: Firefighting demand of 15016 L is considered independently for each zone.
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Sample Calculation: Pump Capacity

Pump 1:

Suction head:
Delivery head:

Velocity head:

Maximum horizontal distance:
Maximum pipe length:
Friction head:

Therefore, total head:

Yield of well:

Working horsepower, WHP:

Breaking horsepower, BHP:

0
30 + 60 =90ft
32
=0.14ft
2%32.19
888 ft

888 + 60 + 15 = 963 ft

963 x 0.1 = 96.3 ft
0+90+0.14 + 96.3 = 186.44 ft
29,563 lph = 130.16 gpm

186.44x13016 _
3960 -

7
— = 10
0.75
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Pump Capacity

g gl g B z -
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o - 2 2] o - — = =
£ o 5 = ] T S E e o
S 2 = S °F 5 2 2 T
a a o £ n S £ 2 S = o
Pump 1 963 96.3 90 0.14 186.44 130.16 7 10
Pump 2 240 24 90 0.14 114.14 130.16 4 6
Pump 3 340 34 90 0.14 124.14 130.16 5 7
Pump 4 735 73.5 90 0.14 163.64 130.16 6 8
Pump 5 240 24 90 0.14 114.14 130.16 4 6
Pump 6 1430 143 90 0.14 233.14 130.16 8 11
Pump 7 1110 111 90 0.14 201.14 130.16 7 10
Pump 8 920 92 90 0.14 182.14 130.16 6 8
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Determination of Pumping Schedule
Steps:

1. Water demand of each zone was used as aggregated earlier.

2. A 24-hour diurnal demand pattern was established using assigned or average
peak factors for the zone and peak operational hours to determine hourly water
demands.

3. Pumping chart was prepared:

a. How many pumps need to be activated was determined as:
Demand; + Demand;,, — Storage; + Storage,cserve

PumpYield
b. Pump was turned on by accounting for which pump was least used
throughout the day to distribute the load evenly across the park.
4. Demand curve was prepared.

Method of supply:

In municipal and industrial water supply design, two primary methods of supply are
generally considered:

1. Continuous Supply System
2. Intermittent Supply System

For the proposed 90-acre Dairy Farm Industrial Park, a Continuous Supply System has
been selected.

Method of distribution:

The distribution of treated groundwater from production wells to fixtures across the park
can be accomplished through two distinct configurations:

1. System with Direct Pumping
2. System with Pumping and Storage (Overhead Tanks)

The water distribution network for this park is designed as a System with Pumping and
Storage.

Deep Tube-Wells (Pumps Overhead Tanks (OHT-1 & Distribution Network &
1-8) OHT-2) Fixtures
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Schedule: Zone 2 - Industrial, Present

. . Demand Current Required | Supply Net Pump | Pump | Pump | Pump | Pump
StartTime EndTime ', Storage (k) Pump (k) Storage (k) 4 5 6 7 8
04:00AM | 05:00AM | 53.0 85.0 3 88.7 120.7 X X X
05:00AM | 06:00AM | 84.0 120.7 4 118.3 154.9 X X X X
06:00AM | 07:00 AM 119.0 154.9 4 118.3 154.2 X X X X
07:00AM | 08:00 AM 135.0 154.2 4 118.3 137.4 X X X X
08:00AM | 09:00 AM 119.0 137.4 4 118.3 136.7 X X X X
09:00 AM 10:00 AM | 85.0 136.7 2 59.1 110.8 X X
10:00 AM 11:00AM | 54.0 110.8 1 29.6 86.4 X
11:00 AM 12:00PM | 38.0 86.4 1 29.6 77.9 X
12:00PM | 01:00PM | 39.0 77.9 2 59.1 98.1 X X
01:00PM | 02:00PM | 54.0 98.1 3 88.7 132.8 X X X
02:00PM | 03:00PM | 79.0 132.8 3 88.7 142.5 X X X
03:00PM | 04:00PM 103.0 142.5 4 118.3 157.7 X X X X
04:00PM | 05:00 PM 113.0 157.7 4 118.3 163.0 X X X X
05:00PM | 06:00 PM 103.0 163.0 2 59.1 119.1 X X
06:00PM | 07:00PM | 78.0 119.1 2 59.1 100.2 X X
07:00PM | 08:00PM | 54.0 100.2 1 29.6 75.8 X
08:00PM | 09:00PM | 37.0 75.8 1 29.6 68.3 X
09:00 PM 10:00PM | 29.0 68.3 1 29.6 68.9 X
10:00 PM 11:00PM | 26.0 68.9 1 29.6 72.5 X
11:00 PM 12:00AM | 25.0 72.5 1 29.6 77.0 X
12:00AM | 01:00AM | 25.0 77.0 1 29.6 81.6 X
01:00AM | 02:00AM | 26.0 81.6 1 29.6 85.2 X
02:00AM | 03:00AM | 28.0 85.2 1 29.6 86.7 X
03:00AM | 04:00AM | 35.0 86.7 1 29.6 81.3
Total 1,541.0 1,566.8 11 11 11 10 10
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Demand Curve: Zone 2 - Industrial, Present

Demand (kl)
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Schedule: Zone 2 - Industrial, In 10 Years

. . Demand Current Required | Supply Net Pump | Pump | Pump | Pump | Pump
StartTime EndTime ', Storage (k) Pump (k) Storage (k) 4 5 6 7 8
04:00AM | 05:00AM | 66.0 95.0 4 118.3 147.3 X X X X
05:00AM | 06:00 AM 105.0 147.3 5 147.8 190.1 X X X X X
06:00AM | 07:00 AM 149.0 190.1 5 147.8 188.9 X X X X X
07:00AM | 08:00 AM 168.0 188.9 5 147.8 168.7 X X X X X
08:00AM | 09:00 AM 149.0 168.7 5 147.8 167.5 X X X X X
09:00 AM 10:00 AM 106.0 167.5 2 59.1 120.6 X X
10:00 AM 11:00AM | 67.0 120.6 2 59.1 112.8 X X
11:00 AM 12:00PM | 48.0 112.8 1 29.6 94.3 X
12:00PM | 01:00PM | 49.0 94.3 2 59.1 104.5 X X
01:00PM | 02:00PM | 68.0 104.5 4 118.3 154.7 X X X X
02:00PM | 03:00PM | 98.0 154.7 4 118.3 175.0 X X X X
03:00PM | 04:00PM 128.0 175.0 5 147.8 194.8 X X X X X
04:00PM | 05:00 PM 141.0 194.8 4 118.3 172.0 X X X X
05:00PM | 06:00 PM 128.0 172.0 4 118.3 162.3 X X X X
06:00PM | 07:00PM | 98.0 162.3 2 59.1 123.4 X X
07:00PM | 08:00PM | 67.0 123.4 1 29.6 86.0 X
08:00PM | 09:00PM | 46.0 86.0 2 59.1 99.1 X X
09:00 PM 10:00PM | 36.0 99.1 1 29.6 92.7 X
10:00 PM 11:00PM | 33.0 92.7 1 29.6 89.2 X
11:00 PM 12:00AM | 32.0 89.2 1 29.6 86.8 X
12:00AM | 01:00AM | 32.0 86.8 1 29.6 84.3 X
01:00AM | 02:00AM | 32.0 84.3 1 29.6 81.9 X
02:00AM | 03:00AM | 34.0 81.9 2 59.1 107.0 X X
03:00AM | 04:00AM | 43.0 107.0 1 29.6 93.6 X
Total 1,923.0 1,921.6 13 13 13 13 13
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Demand Curve for Industrial Zone: In 10 Years
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Schedule: Zone 2 - Industrial, In 20 Years

. . Demand Current Required | Supply Net Pump | Pump | Pump | Pump | Pump
StartTime EndTime ', Storage (k) Pump (k) Storage (k) 4 5 6 7 8
04:00AM | 05:00AM | 68.0 95.0 5 147.8 174.8 X X X X X
05:00AM | 06:00 AM 109.0 174.8 5 147.8 213.6 X X X X X
06:00AM | 07:00 AM 155.0 213.6 5 147.8 206.4 X X X X X
07:00AM | 08:00 AM 175.0 206.4 5 147.8 179.3 X X X X X
08:00AM | 09:00 AM 155.0 179.3 5 147.8 172.1 X X X X X
09:00 AM 10:00 AM 110.0 172.1 2 59.1 121.2 X X
10:00 AM 11:00AM | 70.0 121.2 2 59.1 110.3 X X
11:00 AM 12:00PM | 50.0 110.3 1 29.6 89.9 X
12:00PM | 01:00PM | 51.0 89.9 3 88.7 127.6 X X X
01:00PM | 02:00PM | 70.0 127.6 3 88.7 146.3 X X X
02:00PM | 03:00PM 102.0 146.3 5 147.8 192.1 X X X X X
03:00PM | 04:00PM 133.0 192.1 5 147.8 206.9 X X X X X
04:00PM | 05:00 PM 147.0 206.9 4 118.3 178.2 X X X X
05:00PM | 06:00 PM 133.0 178.2 4 118.3 163.4 X X X X
06:00PM | 07:00PM 102.0 163.4 2 59.1 120.5 X X
07:00PM | 08:00PM | 70.0 120.5 2 59.1 109.7 X X
08:00PM | 09:00PM | 48.0 109.7 1 29.6 91.2 X
09:00 PM 10:00PM | 38.0 91.2 1 29.6 82.8 X
10:00 PM 11:00PM | 34.0 82.8 1 29.6 78.3 X
11:00 PM 12:00AM | 33.0 78.3 1 29.6 74.9 X
12:00AM | 01:00AM | 33.0 74.9 1 29.6 71.5 X
01:00AM | 02:00AM | 33.0 71.5 2 59.1 97.6 X X
02:00AM | 03:00AM | 36.0 97.6 1 29.6 91.2 X
03:00AM | 04:00AM | 45.0 91.2 2 59.1 105.3 X X
Total 2,000.0 2,010.3 14 14 14 13 13
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Demand Curve: Zone 2 — Industrial, In 20 Years

Demand Curve for Industrial Zone: In 20 Years
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Schedule: Zone 2 - Industrial, In 30 Years

. . Demand Current Required | Supply Net Pump | Pump | Pump | Pump | Pump
StartTime EndTime ', Storage (k) Pump (k) Storage (k) 4 5 6 7 8
04:00AM | 05:00AM | 71.0 100.0 5 147.8 176.8 X X X X X
05:00AM | 06:00 AM 114.0 176.8 5 147.8 210.6 X X X X X
06:00AM | 07:00 AM 160.0 210.6 5 147.8 198.4 X X X X X
07:00AM | 08:00 AM 182.0 198.4 5 147.8 164.3 X X X X X
08:00AM | 09:00 AM 160.0 164.3 5 147.8 152.1 X X X X X
09:00 AM 10:00 AM 114.0 152.1 3 88.7 126.8 X X X
10:00 AM 11:00AM | 72.0 126.8 2 59.1 113.9 X X
11:00 AM 12:00PM | 52.0 113.9 2 59.1 121.0 X X
12:00PM | 01:00PM | 53.0 121.0 2 59.1 127.1 X X
01:00PM | 02:00PM | 73.0 127.1 4 118.3 172.4 X X X X
02:00PM | 03:00PM 106.0 172.4 4 118.3 184.6 X X X X
03:00PM | 04:00PM 138.0 184.6 5 147.8 194.5 X X X X X
04:00PM | 05:00 PM 152.0 194.5 5 147.8 190.3 X X X X X
05:00PM | 06:00 PM 138.0 190.3 4 118.3 170.5 X X X X
06:00PM | 07:00PM 106.0 170.5 2 59.1 123.7 X X
07:00PM | 08:00PM | 72.0 123.7 2 59.1 110.8 X X
08:00PM | 09:00PM | 50.0 110.8 1 29.6 90.3 X
09:00 PM 10:00PM | 39.0 90.3 1 29.6 80.9 X
10:00 PM 11:00PM | 35.0 80.9 1 29.6 75.5 X
11:00 PM 12:00AM | 34.0 75.5 2 59.1 100.6 X X
12:00AM | 01:00AM | 34.0 100.6 1 29.6 96.2 X
01:00AM | 02:00AM | 35.0 96.2 1 29.6 90.7 X
02:00AM | 03:00AM | 37.0 90.7 2 59.1 112.8 X X
03:00AM | 04:00AM | 47.0 112.8 1 29.6 95.4 X
Total 2,074.0 2,069.4 14 14 14 14 14
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Demand Curve: Zone 2 - Industrial, In 30 Years

Demand Curve for Industrial Zone: In 30 Years
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Schedule: Zone 1 - Residential, Commercial, Administrative, Present

Start Time End Time Demand (kl) (S:::::gn: k) Ej?nu;red Supply (ki) (r\::)t Storage Pump1 | Pump2 Pump3
04:00 AM 05:00 AM 10.0 40.0 1 29.6 59.6 X

05:00 AM 06:00 AM 23.0 59.6 1 29.6 66.1 X

06:00 AM 07:00 AM 50.0 66.1 3 88.7 104.8 X X X
07:00 AM 08:00 AM 81.0 104.8 3 88.7 112.5 X X X
08:00 AM 09:00 AM 99.0 112.5 3 88.7 102.2 X X X
09:00 AM 10:00 AM 89.0 102.2 3 88.7 101.9 X X X
10:00 AM 11:00 AM 64.0 101.9 1 29.6 67.4 X
11:00 AM 12:00 PM 43.0 67.4 1 29.6 54.0 X

12:00 PM 01:00 PM 32.0 54.0 1 29.6 51.6 X

01:00 PM 02:00 PM 27.0 51.6 1 29.6 54.1 X
02:00 PM 03:00 PM 24.0 54.1 1 29.6 59.7 X

03:00 PM 04:00 PM 26.0 59.7 1 29.6 63.3 X

04:00 PM 05:00 PM 35.0 63.3 2 59.1 87.4 X X
05:00 PM 06:00 PM 51.0 87.4 2 59.1 95.5 X X
06:00 PM 07:00 PM 67.0 95.5 2 59.1 87.6 X X

07:00 PM 08:00 PM 74.0 87.6 3 88.7 102.3 X X X
08:00 PM 09:00 PM 66.0 102.3 1 29.6 65.9 X
09:00 PM 10:00 PM 48.0 65.9 1 29.6 47.5 X

10:00 PM 11:00 PM 29.0 47.5 1 29.6 48.0 X

11:00 PM 12:00 AM 15.0 48.0 0 0.0 33.0

12:00 AM 01:00 AM 4.0 33.0 0 0.0 29.0

01:00 AM 02:00 AM 4.0 29.0 0 0.0 25.0

02:00 AM 03:00 AM 4.0 25.0 0 0.0 21.0

03:00 AM 04:00 AM 5.0 21.0 1 29.6 45.6

Total 970.0 975.6 11 11 11
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Demand Curve: Residential, Commercial, Administrative, Present

Demand Curve for Non-Industrial Zone: Present
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Schedule: Zone 1 — Residential, Commercial, Administrative, In 10 Years

Start Time End Time Demand (kl) (S:::::gn: k) Ej?nu;red Supply (ki) (r\::)t Storage Pump1 | Pump2 Pump3
04:00 AM 05:00 AM 12.0 67.0 1 29.6 84.6 X

05:00 AM 06:00 AM 28.0 84.6 2 59.1 115.7 X X
06:00 AM 07:00 AM 61.0 115.7 3 88.7 143.4 X X X
07:00 AM 08:00 AM 100.0 143.4 3 88.7 132.1 X X X
08:00 AM 09:00 AM 121.0 132.1 3 88.7 99.8 X X X
09:00 AM 10:00 AM 110.0 99.8 3 88.7 78.4 X X X
10:00 AM 11:00 AM 79.0 78.4 3 88.7 88.1 X X X
11:00 AM 12:00 PM 53.0 88.1 2 59.1 94.3 X X

12:00 PM 01:00 PM 39.0 94.3 1 29.6 84.8 X
01:00 PM 02:00 PM 33.0 84.8 1 29.6 81.4 X

02:00 PM 03:00 PM 30.0 81.4 1 29.6 80.9 X

03:00 PM 04:00 PM 32.0 80.9 1 29.6 78.5 X
04:00 PM 05:00 PM 43.0 78.5 2 59.1 94.6 X X

05:00 PM 06:00 PM 62.0 94.6 3 88.7 121.3 X X X
06:00 PM 07:00 PM 82.0 121.3 3 88.7 128.0 X X X
07:00 PM 08:00 PM 90.0 128.0 3 88.7 126.7 X X X
08:00 PM 09:00 PM 81.0 126.7 2 59.1 104.8 X X
09:00 PM 10:00 PM 59.0 104.8 1 29.6 75.4 X

10:00 PM 11:00 PM 35.0 75.4 1 29.6 70.0 X
11:00 PM 12:00 AM 19.0 70.0 0 0.0 51.0

12:00 AM 01:00 AM 5.0 51.0 0 0.0 46.0

01:00 AM 02:00 AM 5.0 46.0 0 0.0 41.0

02:00 AM 03:00 AM 5.0 41.0 0 0.0 36.0

03:00 AM 04:00 AM 6.0 36.0 1 29.6 59.5 X

Total 1,190.0 1,182.5 14 13 13
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Demand Curve: Residential, Commercial, Administrative, In 10 Years

Demand Curve for Non-Industrial Zone: In 10 Years
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Schedule: Zone 1 — Residential, Commercial, Administrative, In 20 Years

Start Time End Time Demand (kl) (S:::::gn: k) Ej?nu;red Supply (ki) (I;lde)t Storage Pump1 | Pump2 Pump3
04:00 AM 05:00 AM 13.0 60.0 1 29.6 76.6 X

05:00 AM 06:00 AM 30.0 76.6 2 59.1 105.7 X X
06:00 AM 07:00 AM 65.0 105.7 3 88.7 129.4 X X X
07:00 AM 08:00 AM 107.0 129.4 3 88.7 111.1 X X X
08:00 AM 09:00 AM 130.0 111.1 3 88.7 69.8 X X X
09:00 AM 10:00 AM 117.0 69.8 3 88.7 41.4 X X X
10:00 AM 11:00 AM 84.0 41.4 3 88.7 46.1 X X X
11:00 AM 12:00 PM 57.0 46.1 3 88.7 77.8 X X X
12:00 PM 01:00 PM 42.0 77.8 1 29.6 65.4 X

01:00 PM 02:00 PM 35.0 65.4 2 59.1 89.5 X X
02:00 PM 03:00 PM 32.0 89.5 1 29.6 87.1 X

03:00 PM 04:00 PM 34.0 87.1 1 29.6 82.6 X

04:00 PM 05:00 PM 46.0 82.6 3 88.7 125.3 X X X
05:00 PM 06:00 PM 67.0 125.3 2 59.1 117.5 X X
06:00 PM 07:00 PM 88.0 117.5 3 88.7 118.1 X X X
07:00 PM 08:00 PM 96.0 118.1 3 88.7 110.8 X X X
08:00 PM 09:00 PM 86.0 110.8 3 88.7 113.5 X X X
09:00 PM 10:00 PM 63.0 113.5 1 29.6 80.1 X

10:00 PM 11:00 PM 38.0 80.1 1 29.6 71.6 X
11:00 PM 12:00 AM 20.0 71.6 0 0.0 51.6

12:00 AM 01:00 AM 5.0 51.6 0 0.0 46.6

01:00 AM 02:00 AM 5.0 46.6 0 0.0 41.6

02:00 AM 03:00 AM 5.0 41.6 0 0.0 36.6

03:00 AM 04:00 AM 7.0 36.6 1 29.6 59.2 X

Total 1,272.0 1,271.2 15 14 14
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Demand Curve: Residential, Commercial, Administrative, In 20 Years
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Schedule: Zone 1 — Residential, Commercial, Administrative, In 30 Years

Start Time End Time Demand (kl) (S:::::gn: k) Ej?nu;red Supply (ki) (I;lde)t Storage Pump1 | Pump2 Pump3
04:00 AM 05:00 AM 13.0 50.0 1 29.6 66.6 X

05:00 AM 06:00 AM 32.0 66.6 3 88.7 123.3 X X X
06:00 AM 07:00 AM 69.0 123.3 3 88.7 142.9 X X X
07:00 AM 08:00 AM 114.0 142.9 3 88.7 117.6 X X X
08:00 AM 09:00 AM 138.0 117.6 3 88.7 68.3 X X X
09:00 AM 10:00 AM 125.0 68.3 3 88.7 32.0 X X X
10:00 AM 11:00 AM 90.0 32.0 3 88.7 30.7 X X X
11:00 AM 12:00 PM 60.0 30.7 3 88.7 59.4 X X X
12:00 PM 01:00 PM 45.0 59.4 2 59.1 73.5 X X
01:00 PM 02:00 PM 37.0 73.5 1 29.6 66.1 X

02:00 PM 03:00 PM 34.0 66.1 1 29.6 61.6 X

03:00 PM 04:00 PM 36.0 61.6 2 59.1 84.8 X X
04:00 PM 05:00 PM 49.0 84.8 3 88.7 124.5 X X X
05:00 PM 06:00 PM 71.0 124.5 3 88.7 142.1 X X X
06:00 PM 07:00 PM 94.0 142.1 3 88.7 136.8 X X X
07:00 PM 08:00 PM 103.0 136.8 3 88.7 122.5 X X X
08:00 PM 09:00 PM 92.0 122.5 3 88.7 119.2 X X X
09:00 PM 10:00 PM 67.0 119.2 1 29.6 81.8 X

10:00 PM 11:00 PM 40.0 81.8 1 29.6 71.3 X
11:00 PM 12:00 AM 21.0 71.3 0 0.0 50.3

12:00 AM 01:00 AM 5.0 50.3 0 0.0 45.3

01:00 AM 02:00 AM 5.0 45.3 0 0.0 40.3

02:00 AM 03:00 AM 6.0 40.3 0 0.0 34.3

03:00 AM 04:00 AM 7.0 34.3 1 29.6 56.9 X

Total 1,353.0 1,359.9 16 15 15
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Demand Curve: Residential, Commercial, Administrative, In 30 Years

Demand (kl)

160.0

140.0

120.0

100.0

80.0

60.0

40.0

20.0

0.0

114.0

138.0

13.0

AM

69.0 |

AM  AM

s Demand (kl)

AM

Demand Curve for Non-Industrial Zone: In 30 Years

138.0

103.0

56.4

5.0
| 37.0

e Storage (kl)

Page 93 of 184

34.0 360

PM PM

Time of Day

= Average Demand (klph)

94.0 92.0
71.0
67.0
49.0
40.0
| 21.0

04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 01:00 02:00 03:00
AM AM AM PM PM

50 50 60 7.0

PM PM PM PM PM PM AM AM AM AM

Peak Demand (klph)



Summary of Pumping Schedule

Pump Pumping Pumping Pumping Pumping
Hours: Present  Hours:In 10 Hours: In 20 Hours: In 30
Years Years Years
Pump 1 11 14 15 16
Pump 2 11 13 14 15
Pump 3 11 13 14 15
Pump 4 11 13 14 14
Pump 5 11 13 14 14
Pump 6 10 13 14 14
Pump 7 10 13 13 14
Pump 8 10 13 13 14
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Branched Water Distribution Network

Introduction

A branched water distribution network of the industrial park for all zones is computed in
this report.

Assumptions:

1.

Water demand of each facility is taken from previously determined peak water
demand for the design period of 30 years.

2. Overhead Tank pressure (head) is considered to be 40 psi.
3. Minimum pressure at distribution end is maintained at least 30 psi and maximum
is maintained below 100 psi.
4. Velocity in the pipe is assumed to be 3 fps for initial pipe diameter calculation.
5. Friction factor is assumed to be 0.01.
Methodology:
1. Alayout of water distribution pipe is prepared for each zone.
2. Each discharge point or facilities consuming water and intersections are provided
with a node number.
3. Peak flows at different facilities are laid out from earlier reports.
Note: For the industrial zone, production water demand is approximately
distributed into relevant facilities.
4., Water demand at each node is determined by summing peak demands at
following nodes.
5. Aninitial pipe diameter is then calculated from the formula:
' md?
Q=AXv;A= T
6. Each path of pipe network is isolated and pressure loss at the furthest point from
Overhead Tank is computed and checked:
L v?
Head loss (ft), hy = 4f55
] 62.4
Pressure loss (psi) = hy X Taz
7. Diameter is reduced/increased on a trial & error basis until adequate pressure is

met at all nodes.
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