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2) Noncarbonate alkalinity@to] £ X{5t=[Z, %{\_]‘75‘ T (carbonate alkalinity) = 0] =°f lime
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3) Overflow rate0] AS4% AR YA AAZE2 7K, AAxR 79U
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5) & Z2]X](activated sludge) 57J2] solids retention time®] =22 O|AIZ9Q] & H]

(o]
Y E(net specific growth rate)*o| =L},

At
. 1dX 1dX 1 dX S
* net ific growth rate = ———= +—= = —k
(] SpeC C g ow (Y X dt X dt ot X d decas JoM K3+5 d
X = biomass concentration; u,, = maximum specific growth rate;
S = substrate concentration; K, = half saturation constant; k; = decay rate constant
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1) E)A&atH(total coliforms)S = Al59 HY++ EAFS T7Ist= X HE(indicator) = <
gk ol ol Tfsto] HsAl Q. ()

2) FeHAo]Z (FeCly)o] SAAIZA AlU= FAS Al 7HA] ol AIAISHAL 2. (4%)
3) st ==X A2]57 S stabilization process®| Ao tste] 7]&stAl L. (374)

4) 71 F=S4Q UAFSIEF A (carbon monoxide, CO)7} primary pollutant®} secondary

pollutant2 A WA 4 Q= H2 S Z17F 7]=5HA| 2. (47)

5) chear Y RA WY B GRS 247 ARSI, (3F)
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3. O G UAQF 7HHS o] 835t9] & carbonate species =% Cr = [H,COs*] + [HCO5T]

+ [COs*] = 2 mMO|IL pH=7.5Q] CaCO; ZL3}89HO] & 7% (total hardness)S LS}A]
Q(HY: mg/L as CaCOs).

<P

i) CaCO; dissolution/precipitation: ~ CaCO,(s) = Ca** + CO; ™ K, =10"%%
ii) Carbonic acid dissociation: H,CO*= H + HCOy , K, =10"0%
HCO; = H' +COY K,=10"1%
<7HA>

1) molarity = activity
i) JraUeEde ca’vt /Y

(157)

4. &% BODs’} 200 mg/LQl 54 20000 m’/dayS *|2]5te] &% BODs %7} 5.0
mg/Lel &5 UEY = ofd l‘j—lﬂr 22 s8R 5440l AT o] A9
7] & (aeration tank) S-&F 17} 4000 m’Y w], C}2-0] 0]AE AR} QK|S AFR5}0]

=0 E35tAl L.
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K, =30 mg/L BOD; w,, = 2.5 day
k, =0.05 day~'; Y'=0.50 mg VSS/mg BOD,

2

9 8U4 L 954 U 0T sEE AT U2 Atk /PgetAle

$=50mg/L
X=7
55.:200:119'/1 V =4000m° 5=5.Gmg/£
Xy =0 Secondary X.=0
Q = 20000 m*/day ) Clatifior Q=3
»| Aeration tank > >
Influent Effluent
|_. Return sludge /
S=5.0mg/L
X, = 10000 mg/L $=50mg/L
Q,=? X, = 10000 mgy/L
Waste sludge Q.=?
L=
Y
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1) o] & &Rl FA 9 solids retention time (SRT)S LotA] 2. (57
2) o] &eeiA]l 34Y 72 U t]E =5 P52 (5R)

3) o] FA9] AHA X (secondary clarifier)of|A] HASH= £2{X]9] DJAE =% X2 10000
mg VSS/Letn sttt QoA =&3t SRTS FAIsH] ¢5te A 2R E vj&EE ojof
st Yo=eiXl(waste sludge)?] /T Q.u&t FH7|22 ShEE|ojof st Y-SR
(return sludge)®] 73 Q= +SHAl 2. (104)

5. g0] AHZ 71 ojn & uF DA SAI7L WAIste] iteletas) MEE T glrh
o] 3}Aj+= effective stack heighto] 60 mQl LAISIELA HjEHOo 2 o
stetAaof tiste] no reflection 7Hgo] 7issictn & o, ohe &
olxle] mot BAIZ 0l8F 7

A. SR o2 RE HldEo R 3 km, FE AZPYFOZ 0 m DojFl A 30 m A

B. SR 02 NE Ui Wato 2 3 km, vl AZMYFOR 100 m Boldl LT 30 m A

C. SR 2 RE vlEWeo e 3 km, U AZHEEO2 0 m HolAl TLE 60 m A|A

E
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D. SHA O R RE] BIRIYFOE 3 km, Bl K7

11 O

o

100 m ©ojAl 11 % 60 m K™
E. ShA 02 RE] BIRIYROR 5 km, Bl AZMFOR 0 m FolF 1L 60 m A%
F. SbA8.0.2 e B0 R 2 km, 81 AZMMEOR 0 m WolAl T 30 m AR

(20%)
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Key to stability categories

Day“ Night“
Surface wind Incoming solar radiation
speed (at 10 m) Thinly overcast or
(m/s) Strong  Moderate ~ Slight = 1/2 Low cloud = 3/8 Cloud
<2 A A-B B — —
2-3 A-B B C E F
3-5 B B-C 6 D E
5-6 € C-D D D D
>6 C D D D D

“The neutral class, D, should be assumed for overcast conditions during day or night, Note that “thinly overcast”
is not equivalent to “overcast.”

Notes: Class A is the most unstable and class F is the most stable class considered here. Night refers to the
period from one hour before sunset to one hour after sunrise. Note that the neutral class, D, can be assumed for
overcast conditions during day or night, regardless of wind speed.

“Strong” incoming solar radiation corresponds to a solar altitude greater than 60° with clear skies; “slight”
insolation corresponds to a solar altitude from 15° to 35° with clear skies. Table 170, Solar Altitude and
Azimuth, in the Smithsonian Meteorological Tables, can be used in determining solar radiation. Incoming
radiation that would be strong with clear skies can be expected to be reduced to moderate with broken (5/8 to
7/8 cloud cover) middle clouds and to slight with broken low clouds.

(Source: Turner, 1967.)

_ 0804 d
o,=ax", o, =cx"+f

Values of a, ¢, d, and f for calculating o, and o,

x=1km x> 1km
Stability

class a ¢ d f ¢ d f
A 213 440.8 1.941 9.27 459.7 2094 =96
B 156 100.6 1.149 33 108.2  1.098 2
C 104 61 0911 0 61 0.911 0
D 68 33.2 0725 ~L1 45 0516 -130
E 50.5 22.8 0678  -13 554 0305 =340
F 34 1435 0740  -035 626  0.18 —-48.6

(Source: Martin, 1976.)




