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Abstract:  After more than 40 years of research and practice, King County’ s combined sewer
overflow (CSO) control has formed a relatively complete technical standards system and supervision and
management system, and achieved good results. In many aspects, it is at the leading level in the United
States. King County integrates the wastewater treatment plant, the CSO storage and treatment plant, and
the sewer overflow outfall into one discharge permit for management. The “plant—network” discharge
standard and process are designed for receiving the information of water quality, matching the wet and dry
weather operating conditions. The “cost—effectiveness” of pollutant emission achieved better
performance. In order to provide reference for the practice of urban CSO control engineering in China, the
implementation and operation of the CSO control project in the watershed of the West Point wastewater

treatment plant, as well as the discharge standards and compliance were introduced.

Key words: CSO control; storage and treatment plant; technology and standard

- 90 .



%38% %84

v E 2 K HE K

www. cnww1985. com

LA, 3R 3 7 7K A 34 Jo 14 0 s
= —J7 I T R SRR AR IEAR I B 3T A TR T K
AL A A 3 A% S AR o 5 T g — T, TR B T
Tt i (CSO) 1 B A AR “ IR B AR B [0 B, AR
CSO 2 il & Bl Ay 4 K 22 B0 i 7K R85 38 “ A
e, 43 3l T L HRAS T A AT SR L CSO HERUbR
WEMERR A T — Y07 B8 7 kDG e 55 [n) A TG 1k
W BT CSO A TR

% 1 CSO A I T 1989 4F B K A} R
(EPA) A& A (1) CSO F il B 5, i A8 % i N 4 B 1)
CSO VA TARARYE T 20 42 70 4R, 75 CSO 42 il
RIS E TR T EE WAL, M,
P4 BLP S5 K AR B 3k CSO ¥l Sk ZE 4], A2
H SO FE il H A Shrufe, LI T €SO 4 il $2 {1t
2%
1 Aehikseb £ HREERERL

FE P TG KA BT s E P, e B R L
g KI5 G Y HEBCE (NPDES ) 1 1 45 B9 HE
TR AL FE 38 4~ CSO HEAI 1 4 i CSO Ab )~ K& 7h
MG KARER)R S TR g, T e — T
(2015 45—2020 4 ) PN 118 W I 5090 o8 AV K AR
TS | BRI A 2009 4E—2014 4517 T 4
1.1 HkEM

G E TG KW RS AR TS 43 X, T A
5 K Ak B T £ A BE Y X Y5 K, B 25 AR R L
A6 LAVY DXl R VG A R T X, e AR DL
X3 A 43k L P R BT X2 75% Y IX (4
169. 97 km®) 5 il , A Ui 15 7K o Z a1
L I SRS TE DA T 5 K AR FE

4 BRI 5 BRI AR & 48 (SCADA) H 3
I 4 1 PG X5 K RGeS K, P RO PR
JEE b 1) FH A8 D) 7 308 5 B8 0 9820 €SO, DA K o K PR
b RER AP T 3 T U (S i 2 1 TS K AR B AL 3
1.1.1  CSOHEk M

4 ELAERERY CSO HERL 10 3L 384, 443 A 7 T4 e
T X P, 1983 4 (1) 43 AT 22 B, i Se HE ik H 734
AR A 431 R R L, A48 A B HE L Y A TS K
K 871x10% m¥/a, [ 1988 4F & , P4 Ak [€] 117 B =y A
G LSzt 7 — LI H , CSO Sk ik 15 5] —E 5
il , AR5 2006 H-—2012 4F (1) %4l , & B R4 R
28 A BEE R A AR TS K B 307%10° ms

1995 4FE—2005 4, 4 H. #4151 Elliott West CSO
Kb BT F1 Henderson/MLK CSO AbFR T I 4% T
CSO Wedz= P, 23 A% AT 38 2ok ) 3 X6 CSO #E 47 52 sf 1
BPEHr . 2008 4F & A CSO B8R (2008 4F B H7
Ji) ), B O 5 TR I DX 5 S it 35 43 €SO 4 il 35
H,IF 2013 4RI T8 4 4~ CSO F= il H |, 2
F5 3N B b A I H A 1A Ah X (0 LAl it 7
WIHH . 20124F, 4 B it 7 (CSO 3 4 il #L5l
(2012 4E 5T ), 31 T 2013 4E 5 MMM R L B 3
PR (EPA ) BB w2 3Bk s b 18, 486 H St 9 33
CSO B3R, ¥ 451 €SO HERK 1 4 HE e = 1 Bods
TAEAE YR T 13K, IFAE 2030 A RTS8 /. 2013 4F
PV USCRI 3 4 il B A g L 38 4~ CSO HEik 1 &2 41
16 ik B “AE B AL 1 R hRifE, IR RN T 22
A AKIBAR CSO HER T 145 24 FR HECSZ Ak 4
H AT SRR TR S AR S5 RS A5
1.1.2  AW/ABEEH

4 HLF 1999 4F 2 < i XA Y/ A 3B (Inflow/
Infiltration, VD #E {13 H ™, & 78 “ 2% H -8R " Al 47
10 3 (3 WSS =N 7 e 1 R & S
TR L D AN K B Sk AL BB o R IE S IZ T
H, &8 507 FHCER T4 A 4 100 T3 06, I 6
AL ST VIWESE S H o I H G 2000 4,
FEIFE T LT TAE : R K I a5 W 0 s 72l
AYHT B 5 TS ) 2R 45 17160 Ml X 45 1) 2 45 14 T ik
i QFF 1247745 N 2R 48 N 2 £ 5006 10 >3 55
T H | IF R VTR IR PR, 54T 143 4 A
FEA B AT B ;32004 4EHE H 11 R 5145 1 5
IR E FRE TR L BOK (5 45 @2005
AR 11 H S8R T 2 B -350CR s @4 H L IX
/1R 5 0 B8, 91 F 2006 4F 5 H 38 i 4 B4
©2007 4-—2009 4 1 4 B 5 % 7 24 sy — [l T g
VI AT AT BT, R 88 34 XS IF 8 11 45 il 5
179638 s @5t “Skyway and sewer district” i 38 I/1
P H X350 45 HATIE R, BAs A W 1106
{E I B AS /N T 60%, 29 0. 38%10° m*/d. 32 Wil
TG T R i KA AR e 5 R 25, % 0
S b S it R0 I AN BRAR, 20 W ) R0 R L ) 25 T
Al , VDI 0 2 A Ry 199
1.2 CSOAbEE
1.2.1 BN S TZ TN

4 B4 )% CSO b T FRE 1 LR 17,

+ 100 -



EXR,FEFBELL

www. cnww 1985. com

PRt kel e & N o4

%384 %84

F1 CSO4IE[ iZit4abIEse
Tab.1 Design capability of CSO treatment plant
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Fig.1 Process flow of Alki CSO treatment plant
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Fig.2 Process flow of Carkeek CSO treatment plant
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Tab.2 Influent and effluent characteristics of CSO treatment plant
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S | S RAE | A ME | RRH | B 3BME | KA | A 3ME | &AH | A ¥ME [&RH | A ¥E &R H
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Fig.5 Process flow of West Point wastewater treatment plant
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Tab.5 Water quality criteria for marine aquatic

life uses in Puget Sound

A H A FLEFGOKIOK | 75 8 BRI
TR TR B AL
L (R HARD/C 13 16
DO(f/NHAE )/ (mg- L") 7.0 6.0
_— FIR{E<50 NTU I, 34 {H 5 NTU;;
% W SE>50 NTU B, 3408 10%
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FE AL B A7 <10%, 50K 5 RE d B0 <10 A B
Ik 0o
1.4.3 FRIEYIGE S BRDIAE

Henderson/MLK CSO 4Zb3 | Hi 7K HE Al 151 8 17K
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Tab.6 Effluent limits of CSO treatment plant

o H T ol
H¥E EPN =
TSS iR F R FAN
AR F50%
SS/(mL-L'+h™) I 0.3
- e/ N HE 6.0
P BRI 9.0
ZERIGFFE/AA 100 mL™) | H JUAEI4(E 200
Alki CSO &b 0.234
Carkeek CSO 4t 0.49
a2
| Elliott West CSO | ik HH4{H
(mg-L™") e 0.109
Henderson/MLK 0.039
CSO b~
E: BAREONEET KRR HE R

HR 45 4 B 2009 4F 7 A —2013 4F 9 H 1) W il 5%
P, 4 VA CSO AL BET ARG L an T
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HERCRAEAS iR bR S -3 9 ¥k . 2009 4F—2012 4F
BAETHE, 3 27 UG K SR 19 CHRRCER 1, %%
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Tab.7 Effluent limits of West Point wastewater

treatment plant

moH TR Bl
JAYIME e 25 mg/L; JTiE 2 20.3 v/d
CRBOD TR 140 mg/L; JFi ik - 32.5 vd; Hl
’ A R 2E(GA—10H) 085%,
W21 H—4 )M 80%
JAYIE  [HE 30 me/L; iR . 24.4 1/d
_— B 145 mg/L; BT i - 36.6 t/d 5 Hl
A¥ME R 2EGEH—10H)K85%,
WZ(11 H—4 H) A 80%
R/ H¥E 0.139
(mg-L7") | mKHH 0.364
SR | JUprr st 200
P /(1100
miy  [LTEEE 400
" e/ NGRIHE 6.0
3 BORWRIT 9.0
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75 Ve B 0% 43 5 85% 1 80% ., 2009 4F 7 H —
2013 49 H W B4 2 B, v A5 KA BT ik B T
VERTRLE P HERRR (22K
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FERF BT, T B A IR S R0 19 427E
W 3R 20 4F CSO AL F- 918, AP & 4F 4%
CSO HERL & B ikbr . a0 L ik, 384~ CSO HEA
B 16 1R F XL 1R bR .
2.2.2 IRA XN

Fie HUEPA (94 KBUR , fE K IR BAT 76 e fig
SURHE R HEROR A SR 2 QW7J<1ZIK7J<WT/&
B, 2 SRHE TS 7K R 32 4H 7K AR S PR R 58 4 1 TR
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