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The Investigation of the Rainfall Effects

on Leachate Flow, and Leachate Quality
Hong—lay Chen

(Department of Soil and Water Conservation ,Chung — Hsing University,Taichung Tatwan)

Abstract The purpose of this study was to search for landfill age and rainfall effects on landfill
leachate in Taiwan, as well as to carry on a site treatment study of a typical leachate treatment
plant (Tatun). According to the results of analysis. a critical time,so called the leachate —ma-
ture — time, is much faster than the record, 10 to 20 years, in literatures. In addition, it is
clearly shown that the leachate flow linearly increases with an increase of rainfall, i. e. the
leaching coefficient C value decreases. The re —sults of TOC and conductivity exhibit th'at dif-
ferent dilution slope exist between the continuous and con—tinual raining days and the higher
slope is observed at continual days. Finally, the typical treatment of leachate in Taiwan in-
cludes two parts, biological treatment and chemical aided precipitation system. The biclogical
treatment processes are dominating for the removal efficiencies of BOD, COD, NH—N and
TKN. How —ever,the main removals of SS, VSS and TP were obtain—ed in the chemical pre-
cipitation system.

Key words leachate flow characteristics of leachate landfill age rainfall on—site treat-

ment

@ WHHE 1995—05—10 XPMNKEKTBEFABHKE.



18 KERFERTR kB

=

1 Bl H/

MR AIRMER S HMEKAELER, AR EERANER, HEKBSE, L&
B X FYERNER N A2 500mm 24, MEHRRZREG, AEFEEEETSEARER
FHIKB AL TR, D, SREBEKORELERTER R BH KT EHHRENE
Y THERREER, SMMERBEFRHER, BEEES, REEH _KAEHE LR
HEMRE.

AR WEHIT: (D PR K SRR EEG S G KT UREST, FUTHRA
AR 28 MK B (2) X & F R REREK & Kb 3% T A 138 3 fF K BT K & BT
75 (3) Wit KULI7 B K 40 BE 5 X £ K 549 &b B ARE

2 AESHFR

BERSBHKRKER. REXMEBFHI0TE R #T COD.BOD.SS,VSS, TKN %
BT, HESE I U o 47 07 SR 4K

MREGHHEHTR, RANAWRITH#HTEE. ERKERMHIR, L TOC R LT E I
R, EHLF KR RAEG S

TG KL BRBRER BT R E . REERAHHSR, ﬁ%zmlﬁrﬁaaﬁ PH R HGE.
DO.SS,VSS, - 147,

3 #REITie

3.1 RBHEEHKKERNXE

3.1.1 ¥ BOD/COD (i 4454 BOD/COD REB H AT EBEEYHBEHNBIY T
E, HEAKEREARTSAR LS, FHRBEMEDERRBIEZHRE. M0 Rk EE G
# 7Kk & BOD/COD W SH#EHER (8 1) BR.: EERE—FUANK, H BOD/COD T
FeE e H IR, &k —EE — 4N, BOD/COD {4k 4Em/), BEMMKE, ERkNE
HAKPEFBRAENDHECRD, BEMKEDRNBTER. B, WKPsthREER
BOD/COD FTRMEE . B LR MEEEE —FE—FRMEN, BHKOEGFELAES
TN AEYALE, —FF—FRP LAY 2B KA Yk B, 3% b i 4b 28 B AR
MBI M, EIHET BOD/COD fB/h (=0.13), BHEEEMHROEIDER.

BTN R, — BB TARE R IRRAEE, DAY R AL RHELTHT, R
HEERARE, HT/I0~20F S ERKYETE AR PIRERS . M H A XM R, BB E
K Z K B HE S S T 2 . Horh COD ¥k BE 75 HE 38 1 ~ 84 (B R B K ; BOD ¥ B Wl b #E 38 7 =X
AETMEEREMAR. — RS, BEGHEREMIKRKERS ., EEER S HE KR
WESEHERER, HERNSNEFR KRS HENES BKKEREREEN K HF—F5
ZWE . EfEREYE R, R AKAANSIER, TRES R ENDE S, KFORER
& .48 Chian & Dewalle (1977)U43#7 15 47K & COD/TOC 5 BOD/COD Hif, & 88 LA 5 6%
KM ILERS  EEES R, BHKPHENYIERRGHE T B REEBKLET,
BB B AR %, Ff# BOD;/COD LA REMK . J AL, #Em BF % A 19914 % Ry SCik
g, AW B ER BIRE S B B, BOD/COD HAH #0.6:0. 8.54 )5, HEMKEF0.2~
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Bl BOD/COD HLES#ERHIXF 2 BOD/TKN H.{4 i 8 8 R LR E

3.1.2 1 BOD/TKN tei 3454 BOD/TKN f£RBH KSR Ao K. 2B REEKE
—H DL RHTEEY, B 4K BOD/TKN Kbt e TR R B, KRR SEDT 5o 8
Y B RSNESE.B—FEE—E4 ki, BOD/TKN FH#%NER, HffaaE, HE
IF0. 3. FRRILE R R RS LEE LS, e BB HAKPENRSWERERE K BOD/
TKN HAff5# 5 C/N o, NEFEERERSH, C/N HRXHA%TFO0.1,

3.1.3 W VSS/FSS tu{i A 4%k VSS/FSS RRA VY5 TTHL PG Hop , B HE 3B &5 44 388 o
ML, BROREEENTKAEZ hk{ERASRENYS . AE3T 5 VSS/FSS K & it
YIS ES LR ST E %, SR E—FE AN, BiEKS VSS/FSS B FE#HR
B, £ -FEE-FRULBTRE. MERERT (=1.6)

3.1.4 WpH i H484r E4B/RBH/K pH HEEEBAIS TN, EERERS.
FTERNEVRGE B E R, & 52 R M B i 6] 438 hn i 34, ARGE B K pH {(E
R REE ™,

H B, BEAKRZHEROERILERU—EE—FLYRIELS RE, PLHEHE
Bz — A E R i, SRR & AR E I, B K A AL B8 ) 4K I ] A
K5 EE XA, A R A IR A) ZRRR .

3.2 ABRSSHAKBNHXE

B i, 4RI, BHKERELN 7.5~19. 5CMD, FHEL K 15CMD. H &5

AR B R T, CHRERMELR, HEHEBARR FHHEET0.932, 53
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VSS/FSS pH
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B3 VSS/FSS {HGMIERII XK E4 pHEMEEBHELEE
TR R
Q = 21.25 + 2. 401 1

HKF.QRINJIRERABESTHE.

Bk HAKKBHEATEPUEEAAXERARE REREER  KEHERRA T
B2 HAKXMT:

Q=(1/1000) «C+I-A (2

H:Q=FHHEBHKE (m*/d),C=BHKEE R I=FHHEREFE(nn/d), A=
HEBE(mD) FHE AFBR@OTH#ECHEHSHRMXZWES, B/R C {HHEE & &34 I s
PV HBOHBAEMRER.

3.3 HRS5EHKBNXE

EBHKKREFHERAEXES, L TOC 8 E R COD, £E TOC RE I #.TOC

5 COD M &HERIPF RN

(CODJ= —1.79+2. 21 (TOC) (3)
B RH R FH{EA0.999,% /R COD § TOC M RA RFHEEXZ AFTER B H COD
W B TOC iy2. 24%.

3.3.1 TOC 5@ Eei% 4 TOC HEBMAELXRZGT HPHLEX RYTH, Bl &S
HTHRGEESHE TR R S TRWRE,TOC AHEER MR EAM TGRS ED,
HEHRBHFBRNY .

(TOCJ)=1 448. 13— 10. 99(Rain) (4)
BITAF R FHEN0. 984 EAEEHTW A, TOC EHEMXZFME?, EEFLHR Fi
H40. 954, BT FRR N

(TOC)=1 133. 19— 19. 70(Rain) (5)
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7K N 58 A o B FRRS /D A WL v B e L2 R B i o R T R BR L BB WL IR R R
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3.3.2 & A E5MFeE 2 BE B (conductivity) (¥ B R 1E R K P E S AR,
IRENE G B KET, RFEAKFIEMIEBR K (TDS) 8 E,

FRBR, HSEESHROXRM LR TOC STRAXE R XM (ES)  IREI ] 4 H ik s
THRERFEEEETHRFARM . EEETHR, B EMTE R INT RS . L RHER &
FRLEHBEHRMR FHESET.879. MEAFBRAN:

Conductivity=4711. 36 — 31. 94(Rain) (6)
ESFBRFEEELETH R, S FRT KN HBERMREE, “HHALERBTRERR FH
B 240. 990, MERIMT .

Conductivity=11871. 20— 242. 67(Rain) (7
3.4 sk IR AR

341 pHHEE® BHAKM pHATF7.9~9.820H, BIRSMWSFHEZES 5~6. 8, HFEH
HBSHEAESHHAER ERAIBPERSEL HY B K AR B, JRENE R4t
F#) pH {H TR,

3.4.2 BOD/COD i FT1EHAEYLIEX BOD.COD FH EbrFE 4 H #78. 4%
5 65. 0% ; YL A B 2 T3 B M4 5% T BOD 51. 2%, CODS52. 7% . /] S0 A=y 4k 38 5 474k,
AbFEFE I A EBR BOD 5 COD, —# 3t BOD #yF-# 5 FBx#E % 88. 8%, COD 4 85.0%.

¥l AEIPFALERHEWKRZERAGE

m B LY ame RIS BEER
BOD 53.0% ~98.4%" 7.9%~74.6%9 74.8%~97.2%
(78.4%)4 (51.2%) (88.8%)
cOD 39.2% ~87.2% 6.0%~86.2% 45.5%~93.077
(65.0%) (52.7%) (85.0%)
60. 0% ~100% 0% ~100% 52.4%~100%
NH{ —N
(82.5%) (42.5%) (88.0%)
TKN 62.3%~89.3% 0%~175.5% 71. 4% ~94.8%
' (73.3%) (41.1%) (83. 3%)
ss 4.2%~68.0% 23.1%~80.0% 32.2%~95.0%
(38.6%) (59.0%) (72.6%)
vss 17.2%~66.7% 23.1%~79.3% 32.2%~94.0%
(43.0%)> (56.3%) (71.3%)
TP 21.5%~52. 0% 90.2%~96.4% 80.0% ~98.0%
(34.3) (93.0%) (91.5)
E 22.9%~175.3% 2.0%~78.4% 50.0%~95.0%
€
(47.0%) (46.9%) (76.9%)
c 20.0%~87.5% 12.5%~76.9% 76.8%~93. 8%
T

(49.0%)

(48.8%)

(84.4%)

a: EYMABRAKBHKEEN BB -EWIAER.
bt B AP RE-RER-BRE-RELRR.
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CRFHE, d RFTHE.

3.4.3 AWT4 TIHHEDLEX NH —N & TKN Z ¥ KBRFB 4 7 £82. 5%
73. 3% ;AL A B HI F T 45. 2% 541 1% —HM P S LBRF WA NHS — N 88. 0%,
TKN83.3%.,

3.4.4 SS 5 VSS HeyF i FIBRAEWTEX SS.VSS M1 £ E 4 5438 6%.
43. 0% ;¥ {L b W 2 SS59. 0% 5 VSS56. 3% s —HM TR B EBRESFIEF72. 6% KX71.3%.,

3.4.5 BHEH RIHEAEPLE(LAELPR34. 3% A TP, M4 L AL B W 7T Bk TP &
93. 0% ER PR EBRENI. 5%,

%2 KRB HALIBEER AR

i | FieA iz} - T E] i) | i {H
pH 5.5~8.3 6.7 COD(mg/L) 262~ 397 304
KEWC 18.4~25.0 22.2 NH++N(mg/L) 78~264 157
1,5 & (mmhos /cm) 9.5~11.0 10. 1 TKN(mg/L) 89~275 191
DO (mg/h 2.3~4.7 3.3 TP(mg/L) 0.3~3.8 1.5
SS(mg/L) 19~120 61 Fe(mg/L) 0.22~1.12 0. 65
VSS(mg/L) 17~120 50 Cu(mg/L) ND ND
BODs(mg/L) 23~110 44 Cr(mg/L) 0.06~0. 26 0.18

% :ND &R NF0.01,

3.4.6 E4LERAETL RIBTREPLESYHLAHEM EEREBRABERSLH4T~
49%, ZH Z ¥ B EBRFEN R Fe76. 9% 5 Cr8e. 4%,

P KEIHZ WB KR, &5 RFKFHE G R ] HE R E &4 SS & & AT i KR
#80mg/L, R F8THEMER Gomg/LYMARE /1 W¥FEE COD Z B KRN TF262~
397mg/L [6] . A 5B 4T Z bR HES00mg /L, {B 5874E M 200mg /L Z E R A —BREE MK+
NH{ —N # & 4 78~264mg/L, BT MITRI B KR E20mg/L 3L, L HERBRZEET
BB REERE Fe .Cu.Cr T, WIHEETF & MIT HTEN B AKIRAE.

4 B i

BHAKKRZHERHERRL, HAMXRILFREUBER - —FEHEHEL -
SRR, IRENY I 2 EE Kk —F E—F 0 bR, STOKEYHARERS. B, B
KYAEA KGRI MAKETMBEELWHTE ARAELERBAERER.

WRSHABRMNERFTH, BEWBERWEAK, BHKEAKX, ML KEERE C HEHUKE
R RGN R ETHEMAS HKKRMXE, KAENEARBEHNR, B ELERRY
TOC RHESGENHBRHNERFEELEETR A /N RREEZEMRENXZ COD 5EREE &Y
(TDS) ¥ .

HRKESHKEEHLEIEMHRE R, HEWLEA T FHIKE W KH BOD,
COD.NH} —N,TKN %2 ¥ LR BRI EE H{E; HXF SS.VSS. TP Z &bk, MUY
WA TR ERERT; ETFESE Fe & Cr, £Y4HESYL LB T XBREHERK,
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