Chapter 3: Establishing Treatment System Performance Reguirements

Table 3-4. Typical wastewater flow rates from commercial sourcess

Flow, gallons/unit/day Flow, liters/unit/day
Facillty Unit Range Typical Range Typical
Aimport Passenger 24 3 815 11
Apartment house Person 40-80 50 150-300 190
Automobile service station” Vehicle served 8-15 12 3-57 45
Employee 915 13 34-57 48
Bar Customer 1-5 3 4-19 1
Employee 10-16 13 3861 49
Boarding house Person 25-60 40 95-230 150
Dapartment store Toilst room 400-600 500 1,500-2,300 1,800
Employee 8=15 10 30-57 38
Hotel Guest 40~60 50 150-230 190
Employee 8-13 10 3049 38
Industrial building (sanitary wasts only) Employee 7-18 13 26-61 A8 -
Laundry (seff-senvice) Machine 450-650 550 1,700-2,500 2,100
Wash 45-55 50 170-210 190
Office Employee 7-16 13 26-61 49
Public lavatary User 6 5 11-23 19
Restaurant {with toilet) Meal 24 3 815 1
Conventional Customer 810 9 30-38 Rz}
Short order Customer 3-8 6 11-30 23
Bar/cacktail lounge Customer 24 3 815 11
Shopping center Employee 7-13 10 26-49 38
Parking space 1-3 2 411 8
Theater Seat -4 3 8-15 11

* Some sysiems sarving more than 20 peaple might be regulated under USEPA's Class V Underground Injection Control {LAC} Program. See
htip:/www.apa.govisatewster/ule.himl for mora information,

*Thess data incorpotata the effect of fodures complying with tha U_S. Energy Policy Act {EPACT) of 1884,

* Disposal of automolive wastes via subsuriace wastewater infitration systems is banned by Class V UIC regulations lo protact ground water, See
hittp:/iwww.epa.govisatewater/iuic.itml for more information,

Source: Crites and Tchobanoglous, 1898,

3.3.3 Variability of wastewater flow Figure 3-3. Dally indoor water use pattern for single-family residence
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during the day. The intermittent occurrence of
individual wastewater-generating activities can
create large variations in wastewater flows from
residential or nonresidential establishments. This
varisbility can affect gravity-fed onsite systems by
potentially causing hydraulic overloads of the
system during peak flow conditions. Figure 3-3
illustrates the routine fluctuations in wastewater
flows for a typical residential dwelling. o-
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Wastewater flow can vary significantly from day to TIME OF DAY

day. Minimum hourly flows of zero are typical for Source: University of Wisconsin, 1978.
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Chapler 3: Establishing Treatment System Performance Reguirements

Table 3-5.Typical wastewater flow rates from insthutional sources*

Flow, gallons/unit/day Flow, Rtersiunit/day
Facility Unit Range Typical Range Typical
Assembly hall Seat 24 3 8-15 "
Hospital, medical Bed 125-240 165 470-910 630
Employss 5-15 10 19-57 38
Hospital, mental Bed 75-140 160 280~530 380
Employee 515 10 19-57 38
Prison Inmate 80-150 120 300-570 450
Employee 5-15 10 19-57 8
Rest home Resident 50120 90 190-450 340
Employee 5-15 10 18-57 38
Schoot, day-only:
With cafeteria, gym, showers Student 15-30 25 57-110 95
With cafeteria only Student 10-20 15 38-76 57
Without cafeteria, gym, or showers Student 517 1 19-64 A2
School, boarding Student 50-100 75 190-380 280

“Systems sarving more than 20 people might be ragulated under USEPA’s Class V UIC Program. See hitp:/fwww.epa.gov/satewater/uic.tdmi for more information.
Source: Crites and Tchobanoglous, 1998.

residential dwellings. Maximum hourly flows as
high as 100 gallons (380 L/hr) (Jones, 1976;
Watson et al., 1967) are not unusual given the
variability of typical fixture and appliance usage
characteristics and residential water use demands.
Hourly flows exceeding this rate can occur in cases
of plumbing fixture failure and appliance misuse
(e.g., broken pipe or fixture, faucets left nunning).

Wastewater flows from nonresidential establish-
ments are also subject to wide fluctuations over
time and are dependent on the characteristics of
water-using fixtures and appliances and the busi-

Figure 3-4. Peak wastewater flows for single-family home
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Sourca: University of Wisconsin, 1978.

ness characteristics of the establishment {(e.g., hours
of operation, fluctuations in customer traffic).

The peak flow rate from a residential dwelling is
a function of the fixtures and appliances present
and their position in the plumbing system con-
figuration. The peak discharge rate from a given
fixture or appliance is typically around 5 gallons/
minute (19 liters/minute), with the exception of
the tank-type toilet and possibly hot tubs and
bathtubs. The use of several fixtures or appliances
simultaneously can increase the total flow rate
above the rate for isolated fixtures or appliances.
However, attenuation occurring in the residential
drainage system tends to decrease peak flow rates
observed in the sewer pipe leaving the residence.
Although field data are limited, peak discharge

- - - - WASH ] . .
15 4 I_ Iﬁ{};&v 3. algsr'éa SOFTENER rates from a single-family dwelling of 5 to 10
B- BATH /SHOWER  0- OTHER gallons/minute (19 to 38 liters/minute) can be
3 expected. Figure 3-4 illustrates the variability in
E o o peak flow from a single home.
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S8 3.4 Wastewater quality
The qualitative characteristics of wastewaters
generated by restdential dwellings and nonresiden-
tial establishments can be distinguished by their
ol

physical, chemical, and biological composition.
Because individual water-using events occur
intermittently and contribute varying quantities of
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Chapter 3: Establishing Treatment System Performance Reguirements

Table 3-6.Typical wastewater flow rates from recreatlonal facllities®

Flow, galions/unit/day Flow, liters/unit/day
Facility Unit Range Typical Range Typical
Apartment, resort Person 50-70 60 180260 230
Bowfing alley Alley 150-250 200 570-950 760
Cabin, resort Person 850 40 30-190 150
Cafeteria Customer 1-3 2 4-11 8
Employee 812 10 3045 38
Camps:
Pioneer type Person 15-30 25 57-110 85
Children’s, with central todetbath Parson 35-50 45 130190 170
Day, with meals Person 10-20 15 38-76 57
Day, without meals Person H-15 13 38-57 48
Luxury, private bath Person 75-100 80 200-380 340
Trallor camp Trailor 75150 125 280-570 470
Campground-developed Petson 2040 30 76~150 116
Cocktail lounge Seat 12-25 20 45-95 76
Coffee Shop Customer 4§ & 15-30 23
Empioyee 812 10 3045 38
Country club Guests onsite 60-130 100 230-480 380
Employes 10-15 13 38-57 49
Dining hall Meal served 4-10 7 1538 26
Dormitary/ounkhouse Person 20-50 40 76190 180
Fairground Visitor 1-2 2 -8 B
Hotel, resort Person 40~60 L 150-230 190
Picnic park, flush toilets Visitor 10 8 15-38 30
Store, resort Customer 14 3 4-15 1
Employee 8-12 10 3045 38
Swimming poot Customer 5-12 10 1945 38
Employee 8-12 1 30-45 38
Thealer Seat 2-4 3 815 1
Visitor center Visttor 4-8 5 15-30 19

*Some systems serving more than 20 people might be regulated under USEPA's Class V UIC Program,

Source: Crites and Tchobanoglous, 1938,

pollutants, the strength of residential wastewater
fluctuates throughout the day (University of
Wisconsin, 1978). For nonresidential establishments,
wastewater quality can vary significantly among
different types of establishments because of differ-
ences in waste-generating sources present, water
usage rates, and other factors. There is curtently a
dearth of useful data on nonresidential wastewater
organic strength, which can create a large degree of
uncertainty in design if facility-specific data are not
available. Some older data (Goldstein and Moberg,
1973; Vogulis, 1978) and some new information
exists, but modern organic strengths need to be

verified before design given the importance of this
aspect of capacity determination.

Wastewater flow and the type of waste generated
affect wastewater quality. For typical residential
sources peak flows and peak pollutant loading rates
do not occur at the same time (Tchobanoglous and
Burton, 1991). Though the fluctuation in wastewa-
ter quality (see figure 3-5) is similar to the water
use patterns illustrated in figure 3-3, the fluctua-
tions in wastewater quality for an individual home
are likely te be considerably greater than the
multiple-home averages shown in figure 3-5.
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