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A Chang-Hua & Yun-Lin Area
ﬂ Chia-Yi & Tainan Area
m Kao-Hsiung & Ping-Tung Area

1. SR A

Fig. 1. The area for the 1nvest1gat10n of electrical conductivity of swine wastewater.

. 1.2001 5 iy < B EA 1 PN Rk

Table 1. Number of swine farm by region and size in 2001

Number of swine farm counts (Size presented by number of head)

- 8
Region 0 ~ 501~ 1,001~ 1,501~ 2,001~ 2,501~ 3,001~ 3,501~ 4,001~ 4,501~ > 5,000
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000

Kao-Pin 2 7 5 7 1 2 1
Chia-Nan 1 5 4 8 3 1 2 1 4
Chan-Yuan 1 11 6 5 1 1
Total 4 23 15 20 2 5 1 4 1 0 4

¥ Kao-Pin: Kao-Hsiung and Pin-Tung area;
Chia-Nan: Chia-Y1 and Tainan area;
Chan-Yuan: Chang-Hua and Yun-Lin area;
Total: All of investigation area.
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Table 2. The electrical conductivity for the different treatment stage of swine wastewater at different area in

Taiwan
Electrical conductivity
Measured Flushing water® Anaerobic wastewater Effluent
parameters Kao-Pin Chia- Chan- Total KE.lo— Chia- Chan- Total qu— Chia- Chan- Total
Nan Yuan Pin Nan Yuan Pin Nan Yuan
dS/m

Mean 0.83 0.86 0.81 084 353 417 537 426 278 278 3.02 284
Standard

. 0.37 047 0.76 0.51 1.74 1.61 2.71 213 1.65 0.93 1.82 1.46
deviation

Median 0.78 0.82 050 0.79 350 463 500 419 243 291 270 2.70
Minimum 0.26 032 0.10 0.10 1.06 037 210 037 099 094 090 0.90
Maximum 1.68 2.30 2.70 270 824 720 13.0 13.0 8.67 451 6.10 8.67

First 051 051 030 048 201 3.69 340 295 171 205 138 1.77
quartile
Third

. 1.08 102 1.16 106 449 518 675 536 323 325 458 3.58
quartile
Number 27 16 68 27 24 20 71 26 27 19 72
of sample

¥ Kao-Pin: Kao-Hsiung and Pin-Tung area;
Chia-Nan: Chia-Yi and Tainan area;
Chan-Yuan: Chang-Hua and Yun-Lin area;
Total: All of investigation area.
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Table 3. The electrical conductivity Values which can meet the regulations in central and southern Taiwan

Tgvgfe?f Regulation® Mean Median ~ Minimum  Maximum qlljg"fitl R qﬁggg R

ES O O O O O O

. TAIWQS X X O X O X
Flushing  g13 0 0 O X O 0
STS4 X X X X X X

USLA X X X O X X

ES O O O O O O

Anaerobic ;’?;\;VQS é é 8 é é é
wastewater STS4 O O < O < O
USLA O O X O X O

ES O O O O O O

TAIWQS X X X X X X

Effluent STS3 X X O X O X
STS4 O O X O X O

USLA O O X X X O

¥ ES: The Effluent Standard; TAIWQS: The Taiwan Agricultural Irrigation Water Quality Standard; STS3:
The Soil Treatment Standard, Article 3; STS4: The Soil Treatment Standard, Article 4; USLA: Acceptable
levels of salt concentration of lagoon in United State.

*O: EC value can meet the regulation; X: EC value cannot meet the regulation.

* 4, fﬁ l%@‘l 8 3507 [l e P g R S R RS, VAR A
Table 4. Relative frequency of electrical conductivity for the different stage of swine wastewater treatment
at different investigation area in Taiwan

Relative frequency

Range of EC Flushing water® Anaerobic wastewater Effluent

Kao- Chia- Chun- Total Kao- Chia- Chun- Total Kao- Chia- Chun- Total

Pin Nan Yuan Pin Nan Yuan Pin Nan Yuan

%

<075,dS/m 423 393 588 449 0 40 0 14 0 0 0 0
2;57/; =230, 577 607 353 536 321 160 238 222 519 357 500 438
2.51~3.00, 0 59 1.5 36 0 48 28111 214 100 15.1
dS/m
3.01 ~4.00, 0 0 0 0 321 200 95 222222 286 150 233
dS/m
4.01 ~5.00, 0 0 0 0 179 320 143 222 74 143 50 9.6
dS/m
5.01~6.00, 0 0 0 0 240 143 139 37 0 100 4.1
dS/m
6.01~7.00, 0 0 0 36 0 95 560 0 100 27
dS/m
7.01 ~8.00, 0 0 0 0 7.1 40 143 5.6 0 0 0 0
dS/m
800, dSm O 0 0 0 357 0 95 42 37 0 0 1.4

¥ Kao-Pin: Kao-Hsiung and Pin-Tung area;
Chia-Nan: Chia-Yi1 and Tainan area;
Chan-Yuan: Chang-Hua and Yun-Lin area;
Total: All of the investigation area.



w_wt

ot ¢

(—.

78 on g e RS AVERT ST s D

ECINEEE

iV[ESZ'ﬁ’ﬁ‘ IR SR [ DRARASEEE L 9 T R R TR, T A R R
S9IE) EC VATVTHIMERTS o Ik S J\ﬁﬂ BAHBAEEC Y WA BC > 3= T
i EC R WHF%’W J‘ﬁ]#&@?ﬁd{é Wy (=R B PRS- B
ToR Y R HROTEET B EETR BT B VB R R R R
YEPAS o BARETR T RUELEE ISP SRR PR NIEROR ST = (SRR ST
RS RIS E 2 CRTIOM M s R 15‘\7 I 3 SRV > SRR Va1t
BREAR it L LR7 o MRS f‘—f’ ?ﬁfd’l@iy' EEREE ) e T BETERYE | BT X EC VT
s 7#%?@%‘«%5?3 H FIIR B s W i HH'H’%UF' BT £ HT ngﬁlﬁl” ’
A~ F&EﬁF EI = EC [EI ZI3E 7.00 ~ 8.00 dS/m £ 1+ j@[t‘iffi@ﬂfw; RV E PR S B F }{—JF,
EC [t VHeif-fs » SR i= g% > ¥ (X0 BC fifi. WJJW;’T Rl B BRI YR - ﬁﬁk’?ﬁ’ﬁ
[T = TEZS B e BRSNS FI P R Pl B KR g iy DO R
|‘?§§’F5§§f§i§}fﬁﬁ’t’wﬁ LIPS SIS R S T IEI[H‘LPr g7 f‘%ﬁ“@?&u B (BT
EE NG “%4’?173' TR b R R T RS Vgt T TR IRERE R (7))
et R AR jﬁw} _'J‘Fﬂif@ﬁﬂ BLby e
R P ERED R SAR LY EC E“ﬁ?%ﬁfﬁﬁﬁfﬁﬁ B PR R U R AR
i@”['ﬁﬂﬂf['%@i_[/‘?ﬁ\l'%ﬂﬁﬂs'fﬁk (SR pl il fit ekl > B RRBAEE Ui EC [ iy
* f PR R R -

v i

%

ETrIES ;aﬁggﬁégg g[lsz-_—ﬁ“Ll(lZ) AU R R A F
LR R BT P BRI 1

SE Rk

FIRAE 1978 o £ WIS R ETEE < 67.7.5 g SF 153 59931 B -

(=748 0 2000 - F%—ﬂ@ S B ot ] - B/ A 40 2] -
http://www.tjia.gov.tw/magA/3 2000/month3_3.html -

s Bl ~ FPegh ~ B~ RS~ FIEAT 0 1996 o [ (SERAHBINTTR [ VP - 7
P (1) 55~65

&G~ BIEE S BREH pﬁg@lﬁ% 1994 - %ﬁ}'jﬁ Eid In;&;,%ﬁ, JIMT o Hli' jrfﬁﬂ Y@bﬁ,ﬁ,ﬁ? 13
(1~2):143~146 -

BURLHGES - 1999 © 4 SUBTEHEYE o {13 N | 7 E A E|T A ufl (5 7)) BERPHO0NMS
== E’F*Jr: ' EJ@T[J °

BURINGET - 2001 o Bk 833 o (120 Mo & — FJ2 A — PLS BRI (1-O) 3
P IOOH JeO e B (S5 -

Ham, J. M. 2002. Seepage losses from animal waste lagoon: A summary of a four-year investigation in

o

O
Iy


http://www.tjia.gov.tw/magA/3_2000/month3_3.html

on g BE RS AWERT SR eEs FlhlaE R P 79

Kansas. Transactions of the ASAE 45(4): 983 ~ 992.

Harrison, J. D. 2000. Proper lagoon management. Utah State University Extension Agricultural Waste
Management, Utah, USA, http://extension.usu.edu/aems/cool2.htm.

Li, C. R. 1964. Statistic Inference. Taiwan Edition, published by Edwards Brothers, Inc., Corvallis,
Oregon, USA.

Mukhtar, S. 1999. Proper lagoon management to reduce odor and excessive sludge accumulation. Texas

Agricultural Extension Service E-9, Texas, USA.
http://tammi.tamu.edu/pdf%20pubs/lagoonmanagement.pdf
USEPA. 1981. Process Design Manual: Land Treatment of Municipal Wastewater. 483 p.



http://extension.usu.edu/aems/cool2.htm
http://tammi.tamu.edu/pdf%20pubs/lagoonmanagement.pdf

80 Taiwan Livestock Res. 37 (1) : 71~80, 2004

Investigation of effluent electrical conductivity
from pig farms in Central and Southern Taiwan®

Meeng-Ter Koh®, Chao-Hsien Hsieh®”, Mei-Ping Cheng'®,
Ting-Hsun Hsiao®,Yu-Fong Cheng®®, Ching-Chaung Su®®,

Chien-Lung Hu® and Fang-Nan Chen'”

Received - May 28, 2003 ; Accepted - Aug 19, 2003

Abstract

The purpose of this study was to investigate the electrical conductivity (EC) of effluent from different
swine farms, and to understand if the measured EC value could meet the current regulation standards. The
EC value of flushing water, anaerobic wastewater and effluent passing through pig wastewater treatments
was measured at farms in Central and Southern Taiwan in 2001. The results will provide a regulation
maker for the future on wastewater effluent EC policy in confined animal feeding operation systems. The
result showed that the mean, median, maximum and third quartile of EC for anaerobic wastewater and
effluent could meet the limitations set in Article 2 of the Effluent Standard and Article 4 of the Soil
Treatment Standard in Taiwan. Both standards are within the acceptable levels for salt concentration in
lagoon performance in the USA, however, those EC values are difficult to meet for the Taiwan Agricultural
Irrigation Water Quality Standard. For only 1.39% of the anaerobic water measured EC could meet the
limitation of the Taiwan Agricultural Irrigation Water Quality Standard. Only 23.6% of the anaerobic water
and 43.8% of the effluent could meet Article 3 of the Soil Treatment Standard. Seventy-six point four
percent of the anaerobic water and 56.2% of the effluent could meet Article 4 of the Soil Treatment
Standard; and 72.2% of the anaerobic water and 54.8% of the effluent were within acceptable salt
concentration levels for lagoon performance in the USA. To eliminate effluent, the results of this study
suggests that anaerobic wastewater and effluent be recycled from swine wastewater treatment as flushing
water until the EC value reaches 7.00 ~ 8.00 dS/m. This effluent can then be used as irrigation water

applied to farmland.

Key words : Effluent, Electrical conductivity, Swine, Wastewater, Survey

(1) Contribution No. 1206 from Livestock Research Institute, Council of Agriculture, Executive Yuan.
(2) Livestock Management Division, COA-LRI, Hsinhua, Tainan 712, Taiwan, R.O.C.

(3) Changhua Animal Propagation Station, COA-LRI, Peito, Changhua 521, Taiwan, R.O.C.

(4) Kaohsiung Animal Propagation Station, COA-LRI, Neipu, Ping-Tung 912, Taiwan, R.O.C.

(5) Corresponding author.



