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1\\; MAJOR COMPONENTS | ‘é

River
© ¢ Components differ by system type. /)/\{;w,
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® For example consider the two k.

Low-lift High-lift Distribution
pump

systems in the figure — there are
Well field

some common components,

however each system will have

Unique components to consider.
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Maximum daily plus one
reserve unit

Maximum hourly plus one
cserve unnt
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Working storage (from
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average pumping) plus
fire demand plus

emergency storage

Greater of (1) maximum
daly plus fire demand
or () maxmum hourly
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® Industrial v o
®* Water for fabrication, cooling, petroleum refining, etc. d L ‘*d o :' T ';.lo;»'a
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1\\; AVERAGE DAILY USAGE
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® Estimation tools:
* USGS Circular 1200
® Authorative sources
* Approximation (for preliminary design)

® Per-connection calculation

ESTIMATED USE OF WATER
IN THE UNITED STATES
IN 1995

By Wayne B. Solley, Robert R. Pierce,
and Howard A. Perlman

U.S. GEOLOGICAL SURVEY CIRCULAR 1200




Table 4. Total water withdrawals by water-use category and State, 1995

[Figures may not add to totals of indep i All values in million gallons per day]
PUBLIC R-
SUPPLY DOMESTIC CIAL IRRIGATION LIVESTOCK INDUSTRIAL MINING THERMOELECTRIC TOTAL
STATE

Fresh Fresh Fresh Fresh Fresh Fresh Saline Fresh Saline Fresh Saline Fresh Saline
Alabama 813 62 49 139 129 733 0 1 91 5200 0 7,090 91
Alaska . . 81 86 1 6 5 55 18 24 116 31 0 21 17
Arizona . 807 21 5,670 32 39 0 144 14 62 0 6,820 14
Arkansas 381 38 100 5,940 35 187 0 A 0 1,770 0 8,800 0
California 5,620 120 385 | 28,900 459 538 36 76 151 205 9,450 36,300 9,640
Colorado. . ...... 705 27 8.6 12,700 59 123 0 52 17 114 0 13,800 17
Connecticut. . 393 55 27 28 14 96 0 17 0 760 3,180 1,280 3,180
Delaware . 89 12 28 48 41 61 32 0 0 4 7 752
DC. ... 0 0 0 0 0 5 0 0 0 10
Florida . 2,070 297 50 3,470 56 345 8.0 296 0 636 11,000 7,210 11,000
Georgia 1,150 99 45 722 48 633 32 12 0 3,040 3 5,750
Hawaii . 214 37 46 652 10 19 9 5 0 903 1,010 922
Idaho .. 89 13,000 1,460 47 0 29 0 0 15,100 0
lllinois . . . 1,820 129 104 180 56 452 0 50 25 17,100 0 19,900 25
Indiana . ........ 669 15 93 116 46 2,270 0 137 0 5,690 0 9,140 0
lowa........... 373 45 43 39 110 258 0 43 0 2,120 0 3,030 0
Kansas . 370 24 52 3380 109 53 0 24 0 1,270 0 5,240 0
Kentucky. . 496 22 46 0 28 0 3,440 0 4,420 0
Louisiana . 638 39 n 769 325 2,580 0 18 0 5,480 0 9,850 0
Maine . ......... 100 35 1 27 1 0 50 0 30 105 221 105
Maryland. . ... ... 834 73 24 62 35 65 261 52 0 360 6,000 1,460 6,270
Massachusetts . . . 725 34 12 82 10 0 32 0 196 4370 1,150 4370
Michigan . . . . 1,300 194 41 227 14 1,850 36 58 8 8370 0 12,100
Minnesota . 485 66 15 62 0 298 0 2,090 0 3,
Mississippi 344 33 18 1,740 396 290 0 37 0 263 12 3,090 12
Missouri .. ...... 699 58 14 567 76 39 0 24 0 5,550 0 7,030 0
Montana . . . 143 18 0 8,550 52 60 0 6.6 13 0 8,850 13
Nebraska 286 42 ) 7,550 142 30 0 141 47 2350 0 10,500 47
Nevada. . .. . 468 1 21 1, 57 15 0 68 n 27 30 2,260 42
New Hampshire . . . 98 32 30 63 8 43 0 70 0 229 877 445 877
New Jersey . 1,040 86 18 125 15 201 195 %0 0 580 3,780 2140 3,980
New Mexico 3n 26 20 2,990 30 83 0 61 0 56 3,510
New York . . 3,000 144 200 34 259 0 45 16 6,570 6,490 10,300 6,500
North Carolina. . . . 769 172 76 239 297 369 0 16 0 5,860 1,550 7,730 1,560
North Dakota. . . . . 73 12 2 17 24 n 0 58 0 880 0 1,120 0
Ohio . .......... 1,420 140 68 27 27 557 0 93 0 8,190 0 10,500 0
Oklahoma . 567 30 147 21 0 54 259 124 0 1,780 259
Oregon . . 68 756 6,170 23 378 0 12 0 9.0 0 7,910 0
Pennsylvania . ... 1,550 181 30 16 55 1,680 0 252 0 5,920 0 9,680 0
Rhode Island. . . . . 14 73 15 23 36 11 0 62 0 0 275 136 275
South Carolina . . . 543 71 1.7 52 25 700 0 29 0 4,810 0 6,200 0
South Dakota . . . 88 94 10 269 46 5.1 0 27 0 X 0 460 0
Tennessee . 777 20 24 37 0 55 0 8,300 0 10,100 0
Texas .. .. 3,290 130 4 9,450 315 1,300 996 21 409 9590 3,870 24,300 5,280
Utah.. ......... 497 94 38 3,530 108 86 1 16 150 48 6.7 4,300
Vermont 47 19 26 3.9 53 9.4 0 3.0 0 453 0 565 0
Virginia . . 786 125 4 30 36 516 67 39 0 3890 2730 5,470 2,800
Washington .. 1,180 125 24 6,470 A 611 38 35 0 376 0 8,820 38
West Virginia . 176 4 45 0 18 1,320 0 1 5 3,010 0 4,620 5
Wisconsin 600 92 17 169 92 41 0 12 0 5,830 0 7,250 0
Wyoming. ....... 90 10 16 6,590 25 28 0 96 18 220 0 7,040 18
Puerto Rico. . 431 12 27 107 6.3 1 0 42 0 22 2,260 576 2,260
Virgin Islands . ... 6.5 14 R 0 1 30 17 0 0 0 173 12 190

,,,,,,,,,,, 40,200 3,390 2,890 | 134,000 5,490 20,700 1,660 2,560 1,210 132,000 57,900







Flow Rates for
Type M Copper

) o M

< .V gpm

3/4' 3.5 gpn

e 1" .21.0 gpm

® Plumbing d a 1.25.........32.0 gpm

S — 1.5 ..46.0 apm

can get — the larger the pipe, the more water 2. 80.0 gpm
P 2.5" 120.0 gpm
you can get. A home with 1~ plumbing can 3. ...175.0 gpm
4", ....280.0 gpm
use substantially more water than a home with S8 1500.0 gpm
” 6". 700.0 gpm

3/4

plumbing. Meter to hous




Faucets
2.5 -3.0gpm

Toilets
2.2 -5.0gpm

Bathtubs
4.0 -8.0gpm

Shower
2.5 -5.0gpm

» -y

* You just figured outthe =~~~ “that
you need. T

Dishwasher
2.0 - 3.0gpm

Washing Machine
4.0 - 5.0gpm
®* Now, think about your continual water use, or R

OF TE'Y M. ik

water use that may run for more than 10 minutes.
Add up the fixtures again, and you just

/3 calculated your SERVICE FLOW RATE.



Table 2. Minimum flow rates (GPM) for homes based on number

of bedrooms and bathrooms. (From Private Water Systems

Handbook, 1992.)

# of bedrooms in home

Number of bathrooms in home

1

1.5

2

3

8 GPM

10 GPM

8 GPM

10 GPM

12 GPM

10 GPM

12 GPM

14 GPM

16 GPM

13 GPM

15 GPM

17 GPM

16 GPM

18 GPM

® http://extension.psu.edu/natural-resources/water /drinking-water /

best-practices /water-system-planning-estimating-water-use




PER.

§290.45 Minimum Water System Capacity Requirements TCEQ Publication RG-195

Table A

Type of Establishment Gallons/Person/Day
Restaurants 18

Schools without cafeterias, gymnasiums, or showers 18

Schools with cafeterias, but no gymnasiums or showers 24

Schools with cafeterias, gymnasiums, and showers 30

Youth camps without flush toilets, showers, or dining halls 6

Youth camps with flush toilets, but no showers or dining halls 24

Youth camps with flush toilets, showers, and dining halls 42

Office buildings 18

Hospitals (based on number of beds)
Institutions, other than hospitals
Factories (exclusive of industrial processes) 24
Parks 6
Swimming pools 12
Country clubs
Airports (per passenger) 6
Self-service laundries 60
Service stations/stores 12

It should be noted that this table is used to determine minimum capacities only and that the
overriding criteria will be the ability of the system to maintain a minimum pressure of 35 psi under
normal operating conditions. Minimum distribution pressure shall not be less than 20 psi at any time.




\\)USAGE VARIATION (WITHIN A DAY)

®* The average estimates are for

long-duration (years) usage.

® Use changes with seasons, days
within a week, and special
cases (the big flush at half-time
during the Superbowl)
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* T'is in units of d ded for use over a time frame

( for 1 hours up ’ro 365 days.
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P = population, thousands

f GPM
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the indust

requirements will need to

be estimated.

%

Thermal Power

Steel Production

Paper Production

Textile Production

Carbon (Coke) Production

Petroleum Refining

80 gal/kWh
35,000 gal/ton
50,000 gal/ton
140,000 gal/ton
3,600 gal/ton

770 gal/barrel
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