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Wastewater components

"

Analysis /matter Symbol |  Unit Jeasawater I7Re :
" Concentrated | Moderate Diluted |Very diluted

Suspended solids Xss g SS/m’ 450 300 190 120
vso“sl’e‘la me‘ded Solids, Xvss  |g VSS/m® 320 210 140 80
Precipitate after 2h Xss ml/1 10 7 4 3
iy i o Xss  |g/m’ 320 210 140 80
:;;‘;:‘ff‘;;;l“s?e‘e ded | ws: e 220 150 90 60
Suspended solids after 2h %55 /m° 130 90 50 40
Coliform bacteria No./m" 10" 10' 10" 10"
Absolute viscosity Ma kg/(m-s) 0.001 0.001 0.001 0.001
Surface tension dyn/cm’ 50 55 60 65
Conductivity mS/m " 120 100 80 70
pH . 7-8 7-8 7-8 7-8
Alkalinity TAL  |equ/m®? 3-7 3-7 3-7 37
Sulphide ¥ gS/m’ 0.100 0.100 0.100 0.100
Cyanide Cen  |g/m® 0.050 0.035 0.020 0.015
Chloride ¥ g Cl/m’ 500 360 280 200
Boron g B/m’ 1.0 0.7 04 0.3
Temperature, summer > ;e 20 18 15 15
Temperature, winter 5) < 8 8 8 8
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L oo 5152

Abbreviation/
Testt definition Use or significante of test results
Physical characteristics
Total solids 15 )
Total volatile solids V5
Tolal fixed solids TFS
Total suspended solids 1SS
Volotile suspencled Vad To ossess the reuse potential of a wastewater and fo
solids > determine the most suitable type of operations ond
Fixed suspendad solids rss processes for ifs treaiment
Toto! dissolved solids T0S {18 - T88)
Voletile dissclved solids VDS
Tolal fixed dissolved FDS
sohds /
Seftlecble solids | To determine thosa solids that will setle by gravily in o

specified fime period
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Inorganic chemical characteristics

Free ommonic
Organic nifragen

Total Kjeldah! nitragen

Nitries

Nitrobes

Total nitrogen
Inorganic phosphorus
Total phosphorus
Qrganic phosphorus

NH;

Org N

TKN ({Org N + NH;)
NO;

NO3

N

Inorg P

TP

Org P

5

Used as o medsure of the nufrients present and the degree
of decomposition in the wostewater; the axidized forms can
he foken s o measure of the degree of oxidafion

(confinued)
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: Jlia
Salmonellae, Shigella : gz Asbe
Giardia, Cryptosporidium s Entamoeba histolytica : (& <wwS) 195590

enteric viruses, polio virus : W gugge

Ascaris, Hookworm :eag) a S sl adde
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MQ/M3 ¢ 0.5 OB o de>g0 I3l

High Medium Low

Aluminum 1000 600 350
Cadmium 4 2 1
Chromium 40 25 10
Copper 100 70 30
Lead 80 60 25
Mercury 3 2 1
Nickel 40 25 10
Silver 10 7 3
Zinc 300 200 100
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Wastewater Treatment Process

Equalization Treated water is
Tanks discharged through an
@E' outfall 1o Pohick
Creek, a tributary to
—
Bar
Screens CEThD  Jen. 5 O
Equalization ASE :
Ponds PS. : R
. + Gravity
Raw sewage § § Filters Reoceration/
enters the : : Chlorination/
plont Dechlorination
. - Tm
Prelimi and :
, s : Secondary Treatment STy
Primary Treatment Treatment
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TABLE 6.6 Typical Design Parameters for Activated Sludge Process Modilications

Process Aeration R/O,
Modification Loading Range MLSS, mg/l Time (h) Percent
Complete mix Conventional low rate 3000—-6000 3-5 25-100
Plug flow Conventional low rate [ 500-3000 4-8 25-30
Contact stabilization Conventional rate 1 0003000 0.5-1.0¢ 25-100

4000-10,0007 3-6

Step feed Conventional rate 2000-3500 3-5 25-75
Extended aeration Low rate 3000-6000 | 8-36 75150
Oxidation ditch Low rate 3000-5000 | 8-36 75-150
High purity oxygen High conventional rate 3000-5000 -3 25-50

“Contact tank.
“Stabilization tank R/Q is equivalent to Qr/Q1
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The F/M ratio is one of the key parameters in designing an aerobic
treatment system by conventional means in the United States. This is also

called loading rate.

F/M = So0/6X

TABLE 6.5 Wastewater Treatment Plant Definitions by Loading Rate

Aerobic Wastewater Treatment Characten zations

Process Loading Rate” Removal Efficiency
Extended air 0.05-0.20 B35 -5 %
Conventional activated sludge 0.2-0.5 SO —493 %
Contact stabilization 0.2-0.5 85— %
High rate stablization 0.5-5 60% -85 %

"The definition is Qs /Sy
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DECHLORINATION: The remaining chlorine residual must be removed by addition
of sodium bisulfite. It has been determined that a chlorine residual greater than 0.038
mg/l (ppm) may adversely affect the watershed. 97
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Single Stage, Standard Rate Anaerobic Digester

Gas Out “—J
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——= Supernatant Out

) Sludge
Heater

I—- Digested Sludge Out

FIGURE 12.2 Single stage conventional anaerobic digester.
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Two Stage, High Rate Anaerobic Digester

Gas Out
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- . L .
Gas Storage (Gas Storage
Raw i Scum
Sludge L - ant
" b(‘\\ ,ﬁ | supernatant
| I| |I | 1 . r d ':'Ut
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., f{,s HH‘J},—*
First Stage Second Stage
(Completaly Mixed) (Stratified)

FIGURE 12.3 Dual stage high rate digester.
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5. Trickling Filter X X | X
Filter

6. Activated Sludge X X | X
Fluidized Bed

7. SBR X

8. Oxidation Ditch x

9. Biodenitro §Ye

10. Biolac .

11. Counter Current X
Acration

12. Step Feed X | X
Denitrification

Typical biclogical nitrcgen removal schemes.

FIGURE 10.5 System for nmitrogen removal.
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SEQUENTIAL CARBON OXIDATION-NITRIFICATION-DENITRIFICATION

RAW
WASTEWATER | PRIMARY o oo ANOXIC SECONDARY
—— i —»
SEDIMENTATION P& NiRIFICATION DENITRIFICATION SEDIMENTATION
SLUDGE RECYCLE

FIGURE 10.6 Nitrification/denitrification system for nitrogen removal. The process
control 1s somewhat difficult because the wastewaters can become strongly anaerobic in the
clarifier and generate gas bubbles, defeating the purpose of the clarifier, also the wastewater
will have to be aerated prior to discharge in order to comply with stream standards.
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Domestic wastewaters contain between 6 and 20 mg/I total phosphate, of
which only 10-15% is organic phosphate. The balance is inorganic
phosphate that is generally obtained from detergents and other fertilizer
sources.
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FIGURE 11.1 Several lakes showing the effects of algal blooms because of phosphorous
levels in the lake.



"

‘_54)9',3"" 9y L Slawd Bis oMol LSS adas

ael'»"rgt-ed i Aerobic}—‘ l !
a | Bl e

(a) (b)

J?{E__ MJW

(c) (cl)

e =X

(e) ()

5] Anaerobic [ ] Aerobic L] Anoxic

FPrincipal Phosphorous Removal Systems: (a) modified activated sludge system, (b)
"Phoredux" two stage system, (c) "Phoredux" three stage system, (d) Bardenpho System
(modified by "Phoredux"), (2) System developed by University of CapaTown (South Africa),
and (f) UCT process modified for biological P and N removal.

FIGURE 11.2 System of phosphorous removals, Note that the similarities between these
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processes and the ones in Figure 10,5,
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Anaerobic ponds  Facultative pond (s)
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