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Wastewater Treatment in Resort Area
(FY1980~1983)

Y. Hoshikuma, M. Takahashi, S. Ochi, J. Nakajima,
K. Kobori, T. Shimizu
Sewage Works Division, Advanced Waste Treatment Division
Public Works Research Institute
Ministry of Construction

The wastewater and wastewater treatment in the resort area have different characteristics from that in urban
area.
1) The hot spring water which affects the sewerage systems may by discharged to the sewerage.
2) The seasonal and weekly variations of wastewater flow are very intensive.
"3) It may be not good to have as many operators, but little consideration is required for the plant area, as
the plant is relatively small and is constructed in rural area.
4) Some plants are constructed on the highland or the cold region, so they must be paid attentions to snow
and/or cold climate and sluge disposal in winter.
5) High water quality is required for the effluent discharging to lakes or irrigation channels not to cause to
eutrophication of lakes or the damage of agriculture use.
" The objectives of this study are to establish wastewater treatment systems to meet these social characteristics
in resort area.
Summary of the results
In FY 1980, various data from 12 wastewater treatment plants in tourist resorst were collected, and daily flow
patterns from two tourist inns and two plants in tourist resorts were evaluated.
The pilot plant, Kohoku S.T.P., Ibaraki Pref., was operated to get design data for sequence batch reactor of
oxidation ditch.
" The results are as follows,
1) There are differences among design bases of existing wastewaser treatment plant in resort area.
2) Average flow (m*/tourist/day) at tourist inns is very large (0.54-0.80) , but average load of pollutants
(g/tourist/day) are same as that of urban area. So pollutant concentrations of waste water from tourist
inns are low compared with those in urban area. (BOD: 55-123mg/1, SS: 32-35mg/1, T-P: 1.2-1.6mg/
1, T-N: 11-19mg/1)
3) The dairy flow variations in tourist resorts ‘are smaller than that in urban area, but seasonal flow
variations are much larger.



4)

The sequence batch reactor of oxidation ditch can be operated well and easily. It will be possible to
remove nitrogen with easy operation.

In FY1981, the daily flow pastern of the big hotel was evaluated The pollutants concentrations in the

wastewater are very low.

The batch reactor systems are suited for such conditions. The finned channel

separator and the fixed growth system are setted up in the wastewater treatment plant in the resort area. The
effects of the hot spring water on the physical chemical treatment was examined. The sequencing batch reactor

of the oxidation ditch type was operated in nitrification and denitrification mode. The results are

1)
2)

3)

4)

5)

The large proporsion of the wastewater in the big hotel came from the kitchen.

It was difficult to keep the activated sludge in the continuous flow system, when the concentration of
inflow BOD was less than 60mg/1. The batch reactor system can be good for such conditions.

The finned channel separator can catch the flocks carried over from the final sedimentation tank, when
enough Al,(S0,), (more than 6mg/] as Al) - was added in the mixed liquor.

The bio mass on the fixed groth systems can increase even in the low concentration BOD. (ave. BOD in
a day was 15-30mg/1)

In the pilot plant, sequencing batch reactor of oxidation ditch type, the intermittent aeration was the good

way for the denitrification and the energy saving.
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KIZHL TREREROTY Y2 BRET 2BEIRTO
MBHFEE LCRILA ZENTEES, HL, KNAD
DR & 1, DTN D OFHMHMY,
R, REOHE LR CRBINLEELR S,
4.2 BMREOTRENTHEVBEOMR -
W, BICBROBLHIC, WATAPIBERAD
HAND LG, SEMHERAL THAKROZE I KL
WHEL, MAKROEMMNAE D, Sbiz, LFK
BAGED MR IED 1 o, AGRKER L 2L TH
Ztbbh, RAKROEREOBUINRL LD~

— 36 —

P it

-



R—4—4 ARFIMEOHE & KM

\ k| 2 | avre—n Gh=im SHRBHERE (F—itt)
Fit N\ H WREAK | g k| Bsos | Mok | Fddo
BRE  (cm) 16 24 - 27 —
CoOD  (mg/) 15 10 33 9.2 39
BOD  (mg/) 27 8.3 69 69 | 1
3mgAl/l SS (mg/1) 31 23 26 17 45
TP (ng/l) 0.97 0.30 69 0.25 "
Ort-P  (mg/l) 0.14 0.06 57 0.06 57
K-N (mng/1) 8.1 7.9 2 5.6 31
EBE (cm) 22 22 — 22 —
COD  (mg/) 18 10 15 10 45
BOD  (mg/l) 20 10 49 8.9 56
5mgAl/l | SS  (mg/l) 33 28 15 29 12
T-P  (mg/l) 0.33 0.47 — 0.50 -
Ort-P  (mg/1) 0.07 0.03 57 0.03 57
K-N  (mg/l 17 1 35 12 2
ERE  (cm) 15 33 — 61 —~
COD  (mg/D) 31 6.8 78 5.8 81
BOD  (mg/) 33 7.0 79 6.4 81
6mgAl/l | S5  (mg/) 52 15 7 9 83
T-P  (mg/l) 0.41 0.17 59 0.11 73
Oit-P  (mg/l) 0.12 0.03 75 0.03 75
[ KN (ma u 13 16 12 50
#BEHORER 7 WD ORRIE
AMB oD, COEIRRARRICHLT, EHETHR
RERAIL T b, EM&5E L T MLSS OR & H 5L
REEM T2 L MBIk LI 5N2, =
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X—-4.5 ANORGEMMIREA (g/m?)

A L - %xwvw b S - %xv b
MLSS (a)] MLVSS (b)} b,/a | MLSS (a)] MLVSS ()] b'Ar
1981.10 383 263 0.67 378 263 0.67
11 320 223 0.70 3056 218 0.72
12 253 178 0.70 213 150 0.70
1982, 1 268 193 0.72 225 158 0.70
2 283 243 0.86 253 135 0,73
3 255 220 0.86 220 173 0.78

x—4.6 BREGESNDFEDMIRR (g/m?)

\ . L-- X v bk S - Fxw b
B0 AL s (al MLyss (b)] bsa L LSS (a)] HLyss ()] b4
B 238 173 0.73 198 135 0.68
C 295 224 0.76 272 185 0.68
D 315 245 0.78 245 183 0.75
E 325 239 0.74 347 260 Q.75
R—-4.7 EMEIUEERS

Hine 6 iy, Hsht, AHIIHSE LR/~ B, AR

XM HENB D, EYPBOREEABLOCHILL % i A B

F2o A BOD 2 24B5R 08T, 10, 1151 £825~30 :

H‘grglzn 57 3ﬂir=js ¥14/] ; m}fzﬁ*y 5 " o SR I
: e mg/t = 21 yorER (1) 500 500
VRSO BRI~ 4 -5 IoRL LSk, &

DHEFENHIFAKE L ORI, 2y rORITAHS £#l¢ v # (cm) L2 ) 3 F 3

b, SEHONMBETIEOEI ChHS, LSHEEDTC, || Avva (mm) 6x9 6x9

1 m?¥4 ) DHLE A3 #9200~400g T, BaAhT 1 [ R E R E (%) 33 50

~2cmThHol, ZOMIZIBONFMEHEL T LE .

M LSO, . K B0/ 0.7 1.0
BRF X M RER— 4 — 6 IR LI, BLE Zfﬁ-"”;’ P y‘z 8

DU BENIIOLIINTH 3 HERESVIICE, D, | 2 7 m'/BF 12 # 2

4.8 MWENMOTHKR
PEAT K AREX Bins A
BT .
T S T’ S T’ S

A 18~26.5 9~20.3 7~20.5
Tr. 11~15 22~47 18~38
PH 6.5~ 7.2 6.9~ 7.5 6.5~ 7.4
DO (mg/ 1) 4~ 7.2 1.5~ 7.5 " 6.6~ 8.4
SS (mg/ 1) 39.8 D18.5 023.2
BOD (/1) 18.2 7.85 8.0 178 6.38 458
CcOD (mg/ 1) 11.1 7.15 6.18 5.63 6.05 5.65
TKN (mg/ 1) 5.07 2.37 3.16 s
NH,-N - (mg/1) : 0.84 2.52 - 0.36|
NO;-N (ng/ 1) 0.49 . 0.79 . 2.33
T-P (ng/ 1) 0.44 0.25 . 0.48 0.42 0.53 044
50,7~ 175 193 167
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5. EBRMKERATKOMIZAEONIZIMT 2R

HHEROFRE & ON-OFF ¥z a]figZe ¥R {70
OHET LM LT, BOEMEKIE ST 2 KMt 216
MT oD EB LI, SEATRIZERPEKIE (A
#3R SO0, 130mg/l, PR CI-900, SO, 250mg/
1, (AR SO, 270mg/1) & KEETA L A1,
PR FNRO 7 v — R ES LB -G RS C
H5,

EHETLEUZ AL (SO,) 5+18H,0 £ Alv, AR50
rpm, 575}, SERE30rpm, 105}, 0D E, YA
7 4 > CL#Ef%E LY, GF/B CHE#L Tk ® {8,

ERFIOBIMR -5 RL I,

P12 GF/B Hi¥ e L TEHL 720

EHREATR YA vk~ 7R 2R, 3k, £
B ALRIELC X DML LFERE MY, #—5—-20
BmEtC, LAE>305M%, GF/B CHEEL THL,

SHi pH, Kif, P, N, COD, TOC, 7 VAV, 4

5.1 CRARMRE(C 5 HHMNR E BREROMKE

Sample BEREEK [HERBEK | RIS BEK | A gl R UK
o | €O |roc cop - Jroc cob T0C con - |ToC
: S PN M F S W CE R P 1P [ 1
Oppa| - | - - —~ - - -
2 182(%) |38(%) [25(%) | 20( %) 19(%) | 24(%) [15(%) | 1(%)
4 a5 |38 25 21 24 31 18 5
6 36 38 23" 21 31 31 23 7
8 44 38 |24 21 36 35 28 . 9
10 a1 38 16 21 36 42 26 19
. B5.2 UEMMBMATEC S 55N BERONE
Sample BB RIK |DUBREA |JHE IR SBEK | A g6k e K
O L con roc con TOC con  Jroc
HR o 48 11 o M6 ke o IR o B IR A o8 LIRS (IR o0 I K o |
Oppu| — - - - - - - 3
40 43(2) 128(%) 18(%) | 37(%)]| 15(%) |22(%) [26(%) [38(%
80 |61 42 35 43 28 32 31 48
150 |62 50 41 65 35 38 40 51
300 |64 54 45 78 59 41 46 53
500 |69 55 16 90 59 43 A7 59
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TOC CcoD
70 / ‘ \]
e E 10t cop N
Er C:)D 0.540- f
4 601 ] t 50
g - i TOC
& 2 f
i 0.430 TOC
50..
{320 bs
[ N N W O DAY S S L3 % g & 3 4 2 s 3 A sy .t 0 8 ¢ 34 31 Aod s o« N4 3 8 3 3
0 100 200 300 400 500 0 100 200 300 400 500 0 100 260 300 400 500 0 100 200300 400 500
(g/L) (/) (eg/¢ (rg/é)
RSB X B EARAY- )4 N RN K FFIkLTRYL X
5.1 MR L 5AINEMB X RE
f COD TOC
Rk i a0} |
"‘;{, p- COD 25‘ : [
£t \ : e 0pTRg
- TOoC . o—0—0 —O
[ 2 CoOD gl KL
i 1 ! COoD
0 150 3 I
I T S S T S S T W | I T VO O T W | ST I U IO S T Y O T T |
0 24 6 8 10 0 2 4 6 8 10 546810 W50
(mg/¢) (g/8) (mg/¢) (/€)
FOGE B K PR S K (IR REK FEammyyk

H—5.2 EENBRRARIC L 5 EEKROKME L RER

Frruv bk d44 00, VYVFRICESHTH
%%ﬁ’)ﬁ.o

%REHTLm?oﬂﬁT$®i§&4i7u%mﬁ_

LizeBYTHSD,
R (R—5—1, B—5—1) i3, #tR
KOBDIZ LY TOC DERERMRR D, A, B TREMN

Brofirsshnikoum, C, DORKFILTWS,
COD Tid B LSS 8 mg AI/ISRMIODBEIZ Ririckps:
EHMoNnt, BTR2~8 mg A/l ¥ CRIEEOR S
FERLILLPHIROWIN L 7T~ 8 ORETH > 1 HR
KOWENS, Ok LRI L -8, Bike
BEAS O TRV, Al 8 mg/l OFEMAREL L
T, SREREITO, DEOEHEROBRBROURK
+3, | ;
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SR U o BEUK ORI L5 I Ao Mk ol

PRCPIBIED 7 u— & U TR — 58— 5B
D—EOMIE L RE L L BEORERBKO L > 10k
%o ERDBMEIZ Al 8 mg/l, BB 150mg/l & Lz,
COD, TOC OB 3:3% (%) 12 A: 76, 62, B: 55, 79,
C: 58, 59, D:-56,58% & 3, —7, HEEERNE S L
TIBEITIE A 57, 40, B: 40,245 20 ), BEEILEIL O
HaGbeoAnhEnRYy,

4&@@&#L9hfﬁfﬁ i %7V, BEMTLMR L %
TRz X D, UV BIR (230, 250mm) & TOC %81
EU, ERSDKRENS — 2 2 BELILER, LVIho
BAKOFIROMAERUL, 1H1E UTHRBEADL
ReH—- 5~3hudwm$ku39we INRGN,
H#&ﬂ.ﬁ'ﬂi. 7273 vNDKEOHHHEN X S
BEsh, EHRRECED, SR Es 3,
lvPNW&%%WP#iéhﬁZ&@LE&%M&A
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Gk, RORADOFUKIC DL THEAL, £ N, PR
BEJEALRE S0 v A/ 24ENH S, T
JOFEE 2~ 3 A ARBELEL ¥ 3 851t

KFOWMIEMNHI N D,
gk
30
20
10
0 N
0 10 20 30 40 50
MRLEK
30
TOC
20
('t}
) M
0 St P
0 1{V] 20 30 40 50
| mexmmx
10
0 e L . L.u,./\. :
o 10 20 30 40 50

Fraction Ne -»
1 Fraction = 10mg
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6. FFLTF4LavF4vFILLsRBRRK

6.1 A¥vF4varF4vFOBBLERHAN
ARECROLAF VT4 vavT4yFrifoyt
77 UTFF4 v FERR) OBBREH—-6-— 1K
Tllco K77 ¥ PRBEETO L 2SS THEES
RTHBY, S 3 oAy 4 v —LtEHR0Vv R
VAL v FRAVTHRLAMLENTY S, 5%
BRTKOHA, v—F—Efni-EHRIG, EHEGRO
R, LERAGREA)DOHEA, Evd 4 00TRET 1 v
FRNTHREMIZIT) bDTH 5. TARALEBTIRS A

2=k o CHBARIRAKN Y ST RERKT B,
LRV AL yFI L2 TED ORI KL E CIRAKT S
LRy S 00— =D Y 4 v —BRiIKICE
FoRE S BRI (15-~305HHD) thico—% — 2 [Méia
o, EORISI M 28587 2 L o — ¥ —i k4 5 (K
IGER), u—F kR cHdy, coliny
DOBRBOLIAEL T3, FEOLRMHMET I LW
sy 4v—HNON L DAUEI VT2 ET 5,
LAkl 7 o— PRI L DI RR S h, v
A4y FIE>TRONLAKGISGET S LT IPAL
S5 (PR, VRIVA L v FD b I—DDEEI
u— ¥ —MEGEOYIETH Y, REMFHEDFIEL
fenfid, ¥4 7--BON ko Thbu-—-y—3E#EL
I, ¥ 75 mDEETT 4 v F AN LD BE 5
B A -7 o—- ko, Wk Ehs,
D, T4y FRBEMAZY -2 (FE]1 mm) &8
WRENBFALCH D, A2 Y —irETARhOHS
TERVB D LOT, AHLZBIELEED, 7ty
FHIZELRL TLE Y O L HABRIBIYERDERL D
DHLOT, HTFAKLOOM YD 0.08m* EEDA 7 Y~
T EBRELUR, BHER, 74 v FABEOI—)—8
DEABREBY EEHRDOLDOTHLHH, FEARER
PR EA IR CELhol, B—6—2 138
BoRROBERY, BRESFHED/NSOERYERL
Twd, _ .

74 v Fi, KR rdge oy - FUERRE
EhTws, Yy BB 7 HHLTUR T REORK
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&HiR) & LALIZ, 000 BEOTAEZIIANTLS
H, BE ; THBETHTHY, FATRIERDER
ETHD, £, TONEYTHIPAEREICHER >
FEBMLT, YV YyolkEe{To s, TOKE, &
FHERI S BV DTN E 2 ABETERTBY, HR
BHEMSDERKRDT7 VI =9 AREMH e 25EH
Hb, TORBKINEBLIE (KHRATOE & x )
KEShTHY, ETFTALEBRRGE NS, 2D,
ARBEIGRIU 2 EFRIRBIEICIERIEY - ORI
J1IEHLTOLHENEL, T4 v FOHRIZBWTY
Y UAEBROVKEROIHEGI ) b (BRERERLH
Bints b i, FEESHERBIIELIY Y ORVEREE
b, 7hI=yAMFATREVWHEEDRS,

AEFIRT 4 v FORBBECKLLRE, TrrY
B, WLAREE O, Akt £{T-
pA
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6.2 KB

KB —EME S OOMMII R, 74y FEERM
EFA T o~ 6 — 3 I MEGEREO—WEFR U,
YY—X 11, 6HMNBE(v— %), 1p5MILR
AR & TAMA 5B L O 5 METI2C, SRT
56FIZAF L ChD, I FBHENER IR -4
AFOEREHRAMMTH S, V) —XIHETAMNMAL
121550, 0310 EK, HFRATREMAANRL
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Fifu—2 —BRIES £15em i Lo £k, MEKME
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20, GRALRONEELESHONREELL L
DS, TOBREFET 200 ) — XA 7
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4 $4 710 n—y—-lo—-9— E
1P B e amas | 2| SRT
b LR Y
X 0 6 HEASE (ho) (xa) (cm) | (/44283 ) ()
T H T T T ] ¥ ¥ ] ] I 3 T
81.4.23 20
ikt
1 $ e v I NN\ = 48 160n? 40 56
s1.7.3] ¢ u— 7 —EAz . ERAL YA Mg
: L TLRE. kB HAL 2m
s1.7.13| Lo : 15 I
I T — SIS | 4 | aseee | %6 |
81.10.26| | ol : 195m © b
81.10.26] i : E : 15 —
wf s o T T OSSSSSE=S | s |sew | s |
82.2.10 195m £9 L
B—6.3 71 v FEEEH
6.3 HERESR BV T DKN (ARYEY v & — VERR) BED L T»

HIY — XX BIAHATK, 48k, BEEOEN
SHREETIEDILON, R—6—2Thb, MLSS
1515 11 & 2L U 7o A58, BRI 1216,000mg/1 12
B g ¢ LRLN, MEko BOD, SS, &, pH %
OFHI RS BEEIRIBE -2, CORRD 1 212,
F 4 v FDEERBRO SVI BRSPS 0 Ly
S 1L 5, MLSS 2316,000mg/l H o8 fiic BT b
SVIRTBETH 5, 71 v F OME LR 455 R

(VX)) HHY, +OEOLEAHRRL7u— L

AR THOLICEVTWR Z Ems, AHEABADF ¢
Y—A—N—RBRPZHZShTCnD, 749 Fi5RD
SVI AHEWERIIBEE S »Cli e, BICHARHWC
To A ARBHMAEAf oy b7V PRBLT
b SVId{EL 7o o, BUBIROFATROFHETIE W
ntBbhs, :

HYY —XFONBEAKEENE ST DY X112

BEMNO,-NIREHEAYBREIRTWEL, Ll Y
Y- R BWT, BATEYRIS 2Lk, DKN
DEVE L LIZNO,~NOBELEEL L IR,
V)~ AMCRRYTIBEELI 2D, NO,-NBE |
EREEMNHBIN TV S, BET MY XIS
WTHSGENHEE» S 12BRIEEH I TOM1 T H
[, 80~90%MDEL> DN (BEH2F) OREMNE>TH
D, BENREBREENRLEDHLLOLERRE S,

(1) vy —X1OnEHHE

) —X 1 OBERRICHBVLTR, REOHAI £
Flomrdadebil, RETRLZBULBEORER
OFH, RUBEMRGH L BRAHOMBEIZ OVLTHEE
Ulso BROMENEIE, 1BHBETCRAK, M0EAK,
REERPOEREBBHICRET > L ELE,
BODarus COD, S-COD, SS Iz 20T b5 217272,
WEMEOERZR— 6 — 4 12T L7, HAKRNORE

R—6—2 74 v FRRBH « Y — XBOFHK

1= g s lyszal XA Pt J#8x[eonJoone [ ss [ vss T an T ox | xn Toxs fncxfuo-sfxoos] 1e | or [ro.pfsss Juivsst vey
[ 0 | (=) ] Teow | tong} | (mg ) | (og D) | (eng /B { (eng/) | Ling ) | Cang W) [ (enig 1) { {mg T { {mg. 1 [ (g D) { (/D) | (mg D) (g 1) | Limg D) { (2 1) LS
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RAKS 100%

[ sswxin - %’mom%
14.5% T h18% ——

| SSHKN0.47%
Ed (80,+ NOJ) ~ N
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Table 10 Eateroviruscs in wastewater —monthly average

Blttm, G (1980) ‘iA PFU 100ml-" PFU 100 mt-!
No. Month-Year Asverage Mazximal Month~Year Average Masimal
Mo+ so 4z ~Ye .
1 March 1972 10376 20| March 1973 13.300* 22500
" 2 April NT. — April 2150 42.500*
EELHBTNE,—F, 3 My 3,500 4000 May 19.200° 50.000°
7k 41 » t&ﬂj xnzv 4 June 3,500 3,500 June 29,130 66,000*
D O 1 3 July 12,600 50,000 Joly 28.000* 106.000°
6 Acgust 6,000 6.000 August I;.SOO‘ 60,000*
7 September 4,900 5,400 September 17,500* 58,000°
ANV RIECDHTIE, 8  October 1,700 15,000 October 3250* 10.000*
9 November 1,000 1,200 November 8.400° 30,000*
Sallar, S. A. (1978) #¢ 10 Decernber 600 600 D=cember 1,1 4,000°
. 1 January 1973 17,000 20,400 January 1974 2130° 10,500*
- . 2] . . K
iﬁaff‘) tveas—-LT 12 February 13,600 22,000 February
*BGM cell kne.

W3, -F)kﬂ&fﬁlc EsHzMR TABLE 1] "Factors Affecting Enteric Virus Sufvival in Recelving Waters
P iz b, & ¢ ©13 Burus, N (1976) ‘

ODMELLEBATRKPOBAHY 1 1
- Temperature

ADHMERT (#H~10) - Turt:::?::;‘r:::’g flow, volume, and depth of

Hydrological, Seasonal and Climatic

- Nature and extent of suspenced particuhtes and sediwent

f& *3\ iﬁfAﬂ((D BOD ‘3 500 mg/L’ - Rllnfll‘l’ ;nd spring thaw
-s
BETHS, HRTREN(SH) > Suwshine T
MIEL Licbih, Fkbhoy 4 Chemical
le@iﬁ&%ﬁﬁbTb‘%o :?:u“{ty .
-H t
K icHBEnty 40212, B I orgamic cheatcals
MM eDERL2FEL, BNEBL Blological and Biochemical
DEWELLDLATNS, : T pecteris snd Fungl
, - Shellfish
Sattar, 5.A.(1981) 3Gk it - gﬂur specles of aquatic animals and plants
. - Enzymes
IC'DQ_\'CVE;»‘L“C!,\Z,#\ Tk Pollutants
EADT, hRC°DF— 2 MIERIC - Domestic
' - Atﬂcultunl and Fnr-
P, Aoic, B-1icERoR - Industrial - _
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BRBRETHEbREO TS,

2) AMPH~OY 4V 2O

AKhoo 4 A 2B3KBABRFTLTED, 79 -CHETHboRDPEV, AV I v 2R3 EIEFE
NTHEBIWDID, RULOBR{RETH 3, KAAMSH DL, RARBO N MTE BRI
TAHMMAINEL, JENABMREND, B, RUBNSELEFCES, RALHR, v4 v ahf
KHEBLTWALD, BHTHLHICB pH, D FAVBENEERTE, 74 L2 bHBHHET LA
CHELTWA0T, SUNFArMHoE, BALP TS BLEELSHTHA, Schaub, S.A.
(1974) i3, —~RABKICHLERMA, #VA V4 VA LORFHBETL, 55%T4B, 205 %92
EOBRB[MH 722 LT 3B,

KPR EAZSBZROHBOMNSBE, 94 V2RLHBAELTYA N ZORGEMYT S, Stage,C.
H(1977) b, b3h oA TFTAREFEMTAX T TRHMENRBE L EHEH TS, Labelle,R.L.

f(1979) R 2XOARAK~N7 I vREMATOMALMELBVCZEEHELTWE, TOTLERR
% %«

BEHETIHMOMEAECROLOTHL T LERLTL J R B
I H N [wE23: 2%
50 i § :\
A pHMEB L, v 4L ZAOHRTHENES . BN N B
KE®EL LITT, Hurst,C.J. (1980) 3, ¥k h{kpH T, o H R
‘ssIN R
IMo 4 AL L CMBT B EAETR UL, Schaub,S.A i1, J §§
(1975) 1t MgCh., CaCLOTFIET, v A v ZANFHFBH~ S| : N[N 3
o

A L]

THLEERELTOVE, ~ERHFLEVANAREDEKRET o 5 Comparison of the mazimum length of sur-
. . vival of the fovr virus types in seawater alone arnd in
TREEALBHELLL, BEI S, HHEBRIED 5 10 srowuler containing sediment. (A) Echovirus I; (B)
mkwwm BJ; (C) poliovirus 1; (D} coxsackievi-

KieBTh, ALK REH, FEEENSCB TR ETIRM
DETHE, LichoT, RFRBHLLY A AR !
BREBIKEELTOLAIEVWAS, BHLIY 4R

Rt oRMBCIERERFHEL TV 5, Smith, E. »
Mft (1978) BELKRELEY AVRET)-B 2
REO LD ELEDLRTEHILRELBE-50FR%

#7:, Hurst,C.J.f (1980) R LEHFSIhitv 4

MAZBEOHE, BA, HARNE, AESLEZ O
THEoHREEM~, SR TslTREE T,

1CORERLEIEL, BCCRFAKENFET R

BE. MRELDRDORELT S (B 6), :

Boardman, C.D. (1977) RRELiboE7)—0 F,
vArMZAOERIHTIERBEROPVWTHREL, B

BULEHBERIBKECCEERLL, LR R T R R R T A

lisgipariy

Stagg, C.H. fls (1978) & 2 RIBIBAZ MU THBD o Pl 1 meiot in P sl ueed i it watr sndr
1°C, anaerobic: &, $3°C, acrobic: A, 23°C, asaerobie: R 37°C, eerobdic; A,

HEEIB TS, Boyce,D.C.fih (1981) {34 VL 3G areerotic
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4 HIRILYEA E A~ 2o, Hejkal, W, fth (1981) R TF KA CcHAEL, 79 -0 4 4 AMNEE
I hvFnEEITWS

3) KRR LBy 4 v 2Dl .

KP4 L ARABFPFHYBH{FENTOLEEEICHLIDOT, VLRIV TERDE L biC
BFEahblEmMPRIND, ETFRERBCELT S E LBHOY 4 0 218D T 5 ,Sproul,001974)
CkaE, LRU SSHARRLT, DK SSERDERLLY 4 1R EEBICKPILLES 120,
MENDIHAKERBRCREFD NN, —BLITIVANBOEODATHS

YANRARBIEHEFHRABEEITIEVFLUELBRIETEITEML SR TWNS, Balluz,S. A, fl (1977)
BITPLv—Yar sy )0REEICEBINBCEERBNTNE, V4022 MEBEEALIEBES.
EVHRPOY AV RAOBEMNRFTRBTCHEELTWS, V4422 LOIRELLBE., 150 &IEH
HERYOY 4L 236508 8RFFSh, 4MKcR2sFIck ), SEHEIRIABKMSBTISH
Bt —Ji. HkbhoRESCBRBEh, BFLL A 23RNSR ZERLTHS C &M
bpal,

Satterman, R.S. {8 (1976) (3 EPAOML - % - BikiFHo 7 v - CABE 77 - VO AKX LETT -
o BERR, 77— vORALZTV-Yav 2y ) oRENMICHEEKTIEELOOEH, L0
FBTRBOFZLUT TH o, Balluz SOHRT R UMMM » 12 DIL80F CH - Iz Naparstek,
J1.D.ft8 (1976) BT ARRBYOK Fv et ARL 77— Y ERML, BRBE2EN, 2TV - a v
2 TCOREBNEL, £BLLEIZhH7r - JOHLELERORS,

Satterman HHE& 7ot 2ICH7 7 — Y 2EMUCRELELZE~. COBRUAL, v 4120
BELT7 7~ V2HOBICEMBMNEN €5 THB, Rao, V.CHlt (19T R K ¥ x4 HiD NI
TOYANARKLDOTREL TS, RHORFEFICES 7 4 v 202 {k, BRGE, BHo
BAECSDOVTORHLTVE, 94 20BFER, BEALBFLULERLTWS, ChREERD
BrLOBRTHE, o .
MEADICAENASSIKE Y4 VAMBALTHED  ChHRERBBUTLRELT 503HE
THB, BRRUBREFTAE, 7V -0 4V 2ECRETEIOTHBLTH S, RICEBNEIICH
WT~ 3, Brunner, D.Rfth (1970) R 2XKABROT7T AV IBEMICE B ) YBRERRETLL, v 4
NAD99.92 BDOBRFEREH TS, pH 28 3UEIKRLTYI VA2 RE|ICEELIM, v4 20
ﬂ&ua%%v‘v4wxu&%w&@;Dkﬂﬁ$mmbkt#irh5°&k‘m(mn,m;
BYYBRECHPH £ EWBL9 A VAGREBMER UL, Sattar,S. A (1076) R4 F ko Ca
(OH), MEZITH, LBEMSVAAMABRBEHINT, HRASLALLHICIOMBULM, &
D THhIMTH 12T b, x%bb74»xw$%muna#zrua E.pHR 1L5TH -
tnﬁm¢mv4wxma®&ﬁﬁﬁ%$%16w6ﬁ«\mﬁm&mutﬂrTﬂmiac&mb
ol : : : '

4)*¢04»2®7Eﬁw
REAEOHIEELT, MERRLAY Y IBILONWTHRRS, ﬁ#ﬂ&rwamﬁﬂmﬂivn
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KWL -BAEERBILTWEN, BEAYO AV 2RAEE DA T 5 KNI
(L SIS BEE DA D EH LD, AHAERICTS LR VA1 2RSS,
O Brien, R.T. fit (1979) BEAM Y A1 A 2DBBNED LI BEREHI TRIGETERT A0 2 S5 h
CLTWAE, 4RI ET B 0y DHRICHD TR Sharp, D.C.OMPTIRL THWAH, v 4 + 211
KAKEFEDDPT (. v AV 2OHFICE > TR, B—-RToMGEIDEE~DIEHME L, 04l
KoOKMELBOBE, K7 re2=7, KHOTBYMFEET /00, HHERBLL TLREHR.
PANADRERDEMNEL (MR T S, Kruse, C. W {1 (1971) (3, HOCEM ¥ 4 ~ 2 2R FE{T B
LETHBEMMBD THOW T ENS HOCEMN I v T § YIEDRIKY 4 v 2ALERIELLD. 75y
YalFdvr rhERE L, ChRBBAKEHEZRTUSRETHHETHS, cORBRHR
-7, X-12L7 L1, BBKo pH A TFTWaCEMTEh T zoRRESSKBFE NS, B
ARBRTHRBEMGLUKRMNCTE N, RBOBBRCORMELBNTILEMSD ., Kue 5T

KRBBTCOHRE@EL L, FUELDEA ey COUOMMoROMSHS
ROobHEAREZEZAANYTHOEDHRICEDS b A T T

i I
BLERbDh T, 1, ALARYC, Kikz §'\ A N i
LOBRMICT 2220, EOLHOMEREBE  F o) - IRy 1 j
{i")f&ﬁl}fio ﬁﬁ@’}f)%li‘ ﬂwoﬁ(ﬁﬁ g \ \v~~.:':__.4 || 30 99w I

43\ en T team
BeRTT5, BIEMBRLOAE, BERkov 1 a2 \ {m 1
;{;?E‘h%%ﬂhﬂ—;éo .‘o S 'Y : 0o ; ; o ; 0wo 2 ¢ ; [
TRIKAER 205 s oML, BAK® 1077 NG n;'z’u'::;glit SEWAGE
o T T T T \ 12 T T
MED, SHRBB-MLEEORROTE, | e
Yrnw 22 OB bIEVT Lo, Harakeh, M g“i “‘*ﬂmuqﬁ o
fi (1981) BEMALERICESTABRABOR 2 4F N w ]
YAVANA M, 77~ FOREREBS L pH §af T} Il
. 30 ppm 30 ppm 30 ppm

BEzEACERCR pPHOERO LW EMb Y P R et e

° 2 4 ] e 090 13 4 [ ] $ 0O 2 4 [ ] s 0
M otee Aleta, EEMAlh (1980) RHEF# & Kty TIME IN MINUTES

" figurs 7 Boctericidol ond viricidol effect of “llosh™ mixing of chlarine in

# 2: (/)] H.a & ’E‘?T 2 f:. o E —-80 & :) {c N #ﬁt 14 ﬁ 'oh'n ?n'uh;fgguni'r;g.movt ‘ln);‘rforl:g wbn;unm: 10°3m ;;-
. . cronivm ion, glycine ond filtered secondory sewoge offlu-
HRTHRERL, Y4 L ROFELHE L HR kot oo ra Yot o vt ara ok mived

the other slowly odded with gentle stirring.
dhEhcEltbhoi,
Toble 12 Virol inactivotion rate constonts ot varying

AV RBRITKABECOHEND LG, + 7 pH of sewage at 10 °C
. _ \ Flah mising of 30 rg/l chiorine
YD 4 NARELBBIZHOVT, Kim,C. K. i i free chlrine
(1980) MBHRL. ¥ 4 4 2 DRIELM 5 Bikic e ey e it
Bh, HREE~OREOLRDPT A EMbbo 94 2o P ety
40 440 10.0 9.9
oo BHAVVORENBERE 7 » — I ¢3 s o Lo
BB, BERECOREMELIZ DU T Foster, 4 o i e
[ 3] R E§ 49 25.0°
D. M4t (1980) ML, HWEMMICHEEL TH 7 29 . 1s0r

594021070 —DboIcHEBL, TGN
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MeS o ko S, MORRUETARACHTERREE o @ wilamm,.,
N, HBY~NOBRBERED, 4/ e PN, ,ﬁ\ o s

\
RN T 254, Katzenclson, B. {1 (1976) ML | #& \\\:3;1 R _ -%c
RER-QKRT, ETKOMBAE, BRAX /BRI Eh B & ‘"\\ ViRUS

{
z
|
?
i
!
!
|
|
4

X 9IBMRIEL T B, 25 HkiTi2 99.809FIGILL 2 &
MTEY, fifthodisvREKRCR, SSRHEMNIET
25, TKOARBKOLLHWIRDOILBICA Y~ 3 mgllC105} R
DEMMDBBETH B LERTNS,

HENBBIUS VY RBEBRITI Dicit, FEPH.
BRERACRETILENS S, AR IUTIRT 5, HE 7 <« e
BRETCR7 =27 1mgllT. A/ A8 CRA VY MNER
HahdFecEAL, TOBFHZI0MELES>LHBEMNSHH S,

5) kdho@io 4 v20BEE N 3 o

CONTACT TME (min)

VANZOBPERBBIBELI DL, B{ECit 1 PFUS %  FIGURE 8 Effect of contact time and dis-
: infectant on survival ratios for fecal ccliforms,

WRENLTEEISCHTNDE, CHOSDI A4 N REERT S coliphage. and poliovirus.

o

- fah

woswww» {106 Ne-LOG N )
o
3
>

sk

Ba, 1,000 00KEIOMPBEFICREBL ISV EFEMEBICK D, 100 o<y
ﬂhmaﬁﬁmm&ﬂénthaomm,ﬁﬁmma&#aﬁ .10 \ 1
BEELT, BRFENE—DHELEIOhTWE, ktho 4 § \ﬁ
WADRBIHT S HERKRIODDE LOBKBATHS, 3 a\@ ]
CZhRMTIHFRALTYANZRLRICBEIR, PROBREET . §o:—°°\? °\ 1 .
7AVAEBRBISNHTHE, vA RO TR | |2
DABR 0456, 5500224 TH D, 94 4 2 RBICEE i
ShTRRS N5, WRHEICON T Wallis, E.fls (1979) ¢ ] wm_e~n§
LEa~LTWa, - o#“i&f/ ~w3
. 4 ('\:vs/ b
V4WZ®EN®&%TQmMﬁ%1V\NiWiﬂtbf. ) , g
] 2 3
074W5—.ﬁﬁ%‘ﬂﬁﬁﬁwmmwﬁﬁéﬂfhbo9 © Timeinminutes ’ *
ig. 9 Kmeucn of increase i in 0, resndu:l concentrations
ANAORBCBpH.REFN (W= + 2, 7‘/a5)%mwuummml during 0, bub-

bling through buffer sad fmzrcd sewage.

R.BELESEOFRECTIR, BE — BHRE — BRYILESENSH, B30 3 229K
(MCCY#RBETHCLEMMAL Y bt > TWB, AL(OH),, Fe (OH), Bic k 5 MBE, SBAL
RESMBBENTOS, YAV AQERIEICR W D hD M 52, Morris, A8 (1980) 127K
FO AN RORBICR, 75 5 2 IOV THRIGAEMALTO B EARTV S,

6) FRAEBBISRET I T 0oV AhD 9 442

Fannish, K.F.fis (1976) RzT7 o/ O RBE? r - SORMERS L, 7 7 -V AV DI,

FAETHAY A2 KDKBE7 7 = I BBOCEDS, 77—V ERMCLT BAY A 42D
BALRETHILDTHS, £—13, Ui FABEz7 oy vdhokBdFUi. BFD S5V b+ L,
ABMAKIFH, 22 3NERTHREORBETH S, Nill. BIF. AE,. HMSOLRICOLTHLHR
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HLTWD,
- 15B19TTDRTH 5,

Tasix 13 Airborne E. coli C3000 phoge isolotes related to liquid-sewage concentration

Plant no. Liquidsensge conen No. of air Mean airborne corxn Mean airbome conery
) {PFUiter*) semples tMPN/m?) sewage concn

1 .44 x 100 3 333 x 10 7.59 x 10°*

1 1.60 x 10* 3 4.67 x 10! 2.96 x 10°¢

1 0 3 6.00 x 10

1 ND 4 1.00 x 10°!

2 9.0 x 10* S 4.00 x 10 444 x 10"

2 10O x 10? 2 0 0

2 0 2 0

2 Q 5 0

3 5.90 x 10* 3 2.60 x 10°? 4.41 x 10

3 3.90 x 10* 1 1.10 x 10! 2.82 x 10°*

3 7.45 x 10 4 25.13 x 107! 6.89 x 10°?

4 8.10 x 10* 4 =288 »x 107! 3.56 x 1077

4 8.75 x 10* 4 1.88 x 107" 2.15 x 1077
Mean 338 x 10? 2.24 x 107 6.67 x 107
Mean (exclud. 448 x 10° 2.84 x 107" 6.3¢ x 1077

ing zero)

* PFU, Plaque-forming units.

* ND, Not done.

There 14 Airborne E. coli K-12 HfrD phage isolates related to liquid-sewage concentration

Liquid-sewsge conen No. of i Mean airborne conen Mean airborne conen/
Plant no. T PFUM ) samples (MPN/m?) sewsge concn
1 5.46 x 10° 3 3.33 x 10°* 6.10 x 10°?
1 9.00 x 10¢ 3. 6.67 x 10! 7.41 x 10°*
1 2.40 x 10" 3 2.00 % 10! 833 x 10"
1 ND 4 3.00 x 10!
2 ND ND
2 1.50 x 10 2 [ 0
2 0 2 (1]
2 1] 5 0
3 2.10 x 10° 3 1.70 x 10°* 8.10 x 10°*
3 1.50 x 1¢* 1 ] o
3 4.25 x 108 4 383 x 16 9.13 x 1077
4 5.75 x 10* 4 *3.15 % 10! 6.52 x 1077
4 4.55 % 10° 4 1.40 x 107 3.08 x 107
Mean 240 x 10¢ 223 x 107! 9.29 x 10°*
Mean (exclud- 2.94 x 100 3.02 x 107! 1.03 x 107
ing zero)
Table15 Aitborne vituses refated to Iiquid sewage concentration
Concentration of viruses assayed on:
BGM Cells E. coli C3000* E. coli K12HD* No?-
Plant Sewage Air Sewage Air Sewage Air air
No. (pfu/l) (MPN/m?) (plu/1) (MPN/m’) /1) (MPN/m%) samples
3 70 x 10" 0 59 x 10* 26 x 107! 21 x 10° 17 x 1072 3
3 56 x 10! 0 39 x (0 11 x 107 1.5 x 10° 0 1
3 NDt 0 T4x10*  251x10"" 42x10° 39 x 107! 4
4 . 1t x 10° 0 $1x10°  229x10"%  58xi0* 238x 0! 4
4 18 x 10° 0 28 x 10 19x 107" 46 x 10° 14 x 107! 4
Mean 10 x 107 0 S x 10° J0x 107 36 x 10 23x 107

* These data 2ce taken in part from Fannin et of. {1976).

1 Sample ot assayed.
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1. BEOBMELEN
HISREORBICHEDKTURBEBRBELEE L CKROBHRATEEM{BOD. CODI &
DIBYICHET ZHOTHD STV D, COMBEEEIFRILT 21D ICTFARRE N S D Kk
RHUVCAGROMMERMR SNy —2amP LBV bLOETFHEN, Wik D OBy DIt %
STEDHILRITShDIETHMYLRELITES>LENS 5, HHBPRAI DT TIHED bot ikt
DOYOERRTOSUBINABHRRCD S b ML BYOR LB AR T HC &% HihE LT3,

1. G6EMFCOHEBRA

1) MR ICE 3 2 KA - FAKTOHBRY, CESOREBUANS ML, 2) 2%
KA TUERRIE BRI ICGO U, BMIEYTTE & b ICIPNY bR T 5 T 0 %N HE &M% L
ATHICH U ISTERDHIEEROM UL, 3) WREEROEBIICE T4 4 D HE LI, %
B - 20 UE1288~90%CH B C &, PUMBEIAZTOCESNIDHE TR ELSh
IClle  4) BAFALEBICEB2CODRERBAEBHLS,  5) + v UL, MR,
WHIHIC & SRR LM T B BRORBET > 720 6) KRG PEB O J2 IR 37 4 BE H B K B
PEHOEERTH2IEMEGELLER, ROBRUENORCERROCODBARE, 1 b&hi
WHEH DBTHB L, WEHEBICE > TCCODBAMAICAS EEMNS D, HOBNLEREOCODRE
H3, MINITOH, BV6OOO0 TIOE &3 L 7 A8, BV6000A 5 17,000% TRRIVBDOBR I MEEEEL 12,
YR O BB EE T > T b, EHBOMEECHER S,

3. b6FEHOBEDRE

SO MAMINE LA SHEBROLITH B, 1) HILBBAIBHEAKO L | Ll
DBABBY, BLCTHMEANBEBO 2 KO- QFFBKEHRAKE LT, ehThonmy
KB, -0 BERERSULIBHEBRAIEEMO T, ISHERBRAREAKD L BLRETT -

oo WAKCODmn DGR, B CHEMEVIHO RN CODmn B 2 H160% £ B 2 11 3% 2BV

i3, W TH 14500, EHTA000 £ 0, BHICH 10,000BVOSBME: U, & 1% BRALE M
ewéuacommmwﬂuxmm&mﬁmwwmvumenaca.ﬁ;u,wmmmcommw
TR, HREABEULICRBTIC L, RIOBBRIC S IUBOHES L, 2) M
RUDAONMMICM T 2HR: HREDROMBEEI AL, BREEECH 21208105 5,
BHMILP>VTHIIHTHE ST EMBESN, UL, HAMEEITS &, HERMSMON S
EDGEMEEMNE S HBBRMEE S N1,
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BVL500# 1€ £ CR60~T0TH 1o, Tk~
T L, BVT.500L1F (3, 30~40B &i3iT-sg &l -~
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10B 51850 ICLERIFRREEY 4 2 112, BVTE 0 ONAL
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it, 8.289% &, 3‘:§3€!®%110)#}57%'C$v1‘:0 in e Bof"’\\\\& ----------------
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LEMTEB, THDLL, HARDCODZABAFICHET S COD (Co) ENBAHICHETSCOD
(C &b T, THZh,CODS (Leow) &9 v FLRBEDAR (LeFtls) DMK
DI UMMNBGEENET 5,

Co= a0 (Lcow)bo
Ci=ai (Ln)bs F7208 Ci= ar (Lx)bs

BEDF- 262D abEEDEMN, FERIOEIT I LIUEREAAFROEICH T
bl b0TRUL, HoREoRCEHIEELIONIDT, HMARDSE &ILR, Pul
ELIMEA -5 ~DBEOF -3 EHOBLEMND S,
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DHERe 713, RMFRELAHLLABB 77 v 2 OB, BB 75 2 v e
Uittt 75 v 2 b oM, H BB 757t v o chic S BRER MO MM, KR
LORREORMUELEHAM U RN HBREEKL, CAEROTERThOPHORILERD
26DTHY, REILBOTH, BB, By, AVHULCHL2OLbOBRI OO TV S, KA
HELTED LRI BUEROYAEL 5D, RPELCETEFARHALD, F1, EOL 5 KHR
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I o) YEHRLIBPCAEINTCLAFERTAIFOMEBERT, TOBRNENRIHLUD
K&, £, FTAID Y vEORIERF? ¥ 71 27— OHUBRARCEDLINZIVEHMEMNELLD
LIS THBRBRIGET 3 ET AP Y YBERTHROARELIREKIEA LTV, ZDdH, f
MR LIROREEBRH TR WA LM ) B EADL S, )V vORLEERMSENCE S,
CocEREl, BHAiLEHI2ET2TAYD ) Y RE(\GEEMGZoRATLENY) vicH LT
BaT s CcoMMABMH (Fa) bRHCEsCLEEY ML,
AELDBRORBETID0BEH T, GROHRNBRERRA TS, ZRARKOKE
TREBREOWEBNLE VLD, ETK (RR/IEHE=2~3) RAGLEMIRLUBERTOAL
Moo HMKTORERERRRBLALMNMIECED, BAT - KILKGDUTHRIFELERTEOM
BESEMETEC, UbbANMBHKE bO, LRRBBBOHICEMTREN CORBBELT,
HBINBZLETKOHERENNT v+ = 7THEHHK (NH - N) LfHBEZEHK (O-N) T°hh, 0—
NRTHPHPICMADIMRINTNH—NEHE S, CONH(— NBLROBOR 4 4 X #uted) (EH
RCECTHMB) LD KGX—OBERBL., ROKNBE ClcMIEXINII/ (NO3 -N) £,
ZOROBREAZIVBLIIENEHEZAONS, Coltd, BANRNRAG OB, FRHRERS:
BRAD~VEEETH > TH MARKBRELDRL U1 HRIEC - 20 UBA A3 L BBME L TR 12,
3 BHNGEEOWMERR

3.1 EAKBRICIILENRO B

1) 3 YORFHRR

Thboy vREFBPCAThIFZER 71 I FEHRPHEREL, BRIRAKKBERT I LENTA
b RBER K-> THETA) VRTAHI =0 LOBRERBRpHM ~ 6 BEORBEP TR/MNE L B
B, HEAOKHILR LAY LHIBBLETH DT, ) VRERETREBAEMI L, T2, V¥
EBEBET AL FEORBEHBEREBDTROY, 2hCbLHO{iBDAI BB L BHART R DA
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0.8 FIE &L, MW REMOTULEL B EP, /P
BO5LTFIKkD, $bb, BNKRTROSN B Y
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. Qt & o] hFk 10 39 1.28
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3.2 AEF4v2—s3TCOLENBHERBICOVT

HNHRRCOBRIICMA, KB 422 —%%&H _

AEnE
TREBBTOLIENBERE NG, SRABELT  HH

ORRUBBLDBRLEBH T 1D, H50L I MK
BEFERWEr WPy s ~NICEF LBASGHEL
NI MEZTT> T D, MAARZXRBRKERH
HAL2boT, EPARABCHE < FEZBRL
TWaHY yRIERIES, ¥ 7T024mg/1TH 3,

NH,~N NO,- N

1 J 3
25 50 15 @)
M4 MARBRCORENY
(100 HEITO¥-H)
%5 UKo A B TH BE R
& -ATHEITE
LR Zox PRI -R R
L3 cn N/ul N/al
Q1 10 58x10* 63 x10°
2 15 40x10* 68~74x10°
3 20 29~50x10" 36~39x10°
4 25 28~35xi0? 29x10°
5 0 28~43x10? 1.2 x10°
Pi 155 3 23x10*
2 255 2 65~7.4%10'
3 15.5 1 415~47x10
4 25 1 51~60x10*
5 2.5 0 89x10*
A
$ F K 1.9x10* 5.3x10*
RR/RALES 6.4 x10* 22x10*

ML, AREBHEG 7 A4 400 - A RIEEBTC
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3.3 LiHERRoOBEKER

3.3.1 #HNH: wan £ R0 ‘
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ANy vy rEE

RAHTE VP 420

e . ek
TRBHBARE T KEIEL ’&1J$w;m2 ¥ 3K paimir vip 620
HaEA I,

WAL GHoIL BTN L
BUEboTHD, M- 1712 ke s IPRI0D

DEMEERT. HREDXAXE 15000 | 15000 ]

BB LR (LY F) hoK <

(RExesHRoboT, -7 BHERREZORER

&50m (FU ¥ FOHHI0MEGY) EIOMOKEITH B, XL, BROFRICRBFAOBH

2HPRT5b0RM6U L, BRABKREOTREMELRT ShTWwaboo, BlloBTFAOHN

nEYhH 5,
RRICEMULBRBHELBERBm ofoh Mo BAK HERYI) ©. BOD 8 mg/l, T
N2mg/l. TP 1mg/l BEOHBKIKREFNRKTHD, 9A»S 121 CoPH3 s HomM, 3 Hic 1@,
TESDEHAE L T25.126m® BdiLl, BL, FkoRBoMECHELAARLIRECELN
Hidh, RBICKAUKRIZ, 103 HEI34@, #7811 m’ TH 3,

Py B OEKRE - TWRTEHICI0OmTHEY, COERSDICRRTIEHMAKIEYD .,
76.6mm, ¥HTBLIAHD263mn THE, KRNMTOBBRRE 253mm THH, BOLMH
BISBERIR, 101 7~9HOM®80.5mm OBETH - 72, :
BAICBELLZKIE, M20RFICBEOTHT RN —HILEE LS CHBLTH Y 7HKA LI,
R 7RRULEKEBH L 2KABKDAB TR, BUOBTALRIATHWS, /2, KAOKE
MM 4 BLUMCDBANDKRILDOTH 1288, F— 2RI N6 ADKELEMA UL, +
vy RBRXEoXREM SN 60BN CoORBRBOMTH S,

3.3.2 HWAHSR '

1) KN oMb : !

REMBOMTRKCBEH L 2RLBROIE,, BUBEL SOBTKPRTOHBERIAME

FHTVE0T, ThSEGBT LD, RELL2RBBAICv~y-¢ LTS ERML, +
HNCOMKAA v OREROZHRRIEULBI DL LTKNXERIT UL, HEA 4 OlMK
K908 ~11 6 Ho MM (FM) 1 711.6mg/1. 11H 9 H~1251 6 B MM (&M 2 5o 143
mg/ll ThHb, Ud, FAKVOMELI A REQFHIUmg/ITH » 12,

KIRZi2, BEIEM6 KB DMEALA A REMIE Y ERICH > 2BF0BED S, BELA KRN
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BklitokBEoltThkEn @

gl
BAWARSTHHALL, B ”
BN 6ie B BHHA Ay T o 3”
BIE O EIR ISR A B) — 8 o™ "
R, RBEoOFRICHIE 15 ; .
TAHRMEEMRE LTRIZAW .mwﬁmﬁw:
FICIE Y TFHRRBICE » T 10} . ._'!.:,.-.._.-.
BEBBLCEMNTE 2HI0~ el ey
00 DEHEH S 13.04mg/l s
EUte —Fi. BRBIES 2
fPlcLcgERic s+ 551

510 20 T0/T 16 207 T1/1 10 20 1201 10 20 _ 11 10 20 2/1 16 20 31
d. @houKTsEtaE % (auy ¥
WRBICBE> CBLED Bd—8 Na6HBEIHITOCH MEREIER
HonBN, —IE, 1 H23~30H0 7 — 2 H 5 22,17 mg/1 KO N OO
EU, BIMOFEHRKERI 0.12mYH, %M 6.32m¥H [
THD, ChoDF- 4 olORFEOBTKREHT T M?
ZE, BIMRSLEMYA, BHRMUIMIBEL 27, T g4
bbb, BEIHNG B8 T TKkoI b, Bl 1/6.5 M
BHELE2ROBKKHETAbDTH 22, BB, co 02
HRICEOTH, RARKR 26 mm/ B HUBTROERS d—o o o
FvRELOmg/l LU, £/, BERT~THTFRBESTS 00 o0 uk
EERELTNWS, B—-9 ﬁg?fﬁaggiﬂa

2) LRk KEBLUCABICEIBREE
BB N 6 DK Iz, BOD, CODR3Eic | mg/l F/E, DO 4 mg/1 §2f. TP 0.0l mg/1UTOHHEIC
BLhwkBAokedh, BUOBTARRL-T6EBELFERINTVNICLEZERLCHL, DO
BlSSEsCEMbP D, LML, BEILHOVTR, LHEPMLBIFAHICKREATO S D ICHiTE
RAETT 20, TNELTOREBBIMUDNENWEAOOLEF- 2B oM, B-9CBAIMG6I
PUAMMBAROREEMRETT LI IK, BKRKEETOARES SHMETEARAREMNDIBL TS,
H-8olEA4A0EhSs5E, M6DHMBTKEEMAbAK® 203460 ETHD ., AR
OFEPOEMRRICEHEPCHMLIhTLoTFHBLT(A LW bokhHELELREKGSH
IH, WFRICLTHTNORERRI A DEL 1S, LEABRIIBREBIRNICL > THHEL

I} ]

1
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BOD 46. 0
AL, LRXiebnT, Q. ClehFhERBIURETHD, BFO, G, TN 6.8
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R. WReheh N6 AT K, HUBMTA RKBA LEEKTHSC LETRT,
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BENMHDCENREDMENS S0 T, GIEICLIFE, VI LML L TRINTEDRIE1TS Pl
ThHD,
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Hicsr 4 4 REEER (MBAS) KB L YORLELHBUTOEC LMo EN -2, HREE
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