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Abstract
T An Plan on Exploitation of Water Resources for Dongsha Atoll National Park ;> The
proposal of project mainly storage any mount of natural water resources into the aquifer by
artificial or natural method, that can improve deficient in water resources on Dongsha Atoll
National Park. First, to investigate the using of groundwater resources and current situation
include rainfall, sea water desalinization and waster water. Finally, the potential plan of water
resources is proposed through review of literature of water resources and new plan method.
1. Environmental area
The populace lives here about 200 people who solder of the Ministry of National
Defense. This place owns specific natural eco-environment and scene sight that need
have completed plan and scheme for filed trip and conservation in the future. Hence, the
groundwater is very impotent resources to offer the populace in here, but it unsuitable for
drinking. For solving the demand of wash up, construct the sea water desalinization
factory in 2002, as for the drinking instead of bottled water form Taiwan. In part of
investigation, Groundwater: In total have 8 wells in the island need investigated, the item
including the water quality and water level. Rainfall: to estimate the feasibility of rainfall
recycles and find the suitable area for collection rain out. Sea water desalinization and
wastewater: to understand the use of water and how to plan gather the wastewater
together form restroom and wash up.
2. Groundwater quality
The results of water quality shown, there have higher concentration of COD at
pumping well of the sea water desalinization factory, south of satellite, hospital, that
indicate the groundwater was polluted by organic matter; besides, the total phosphorus,

nitrate, colon bacillus are higher also.

3. Water resources potential analyze
The principle of plan in Dongsha Atoll National Park, to construct completed data

depends on Geographic Information System that can assess the potential of rainfall

IX
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collection by the way designing the land zone. In term of the building and geographic
design the system of rainfall recycle use and water supply. From priority engineering, to
construct the sea water desalinization factory can supply water about 40m’/day,
collection system of building about 30m’/day, collection system of ground can supply
water about 2,675m’/day. As above results the desalinization factory is first plan that can
stable supply water, without effect by natural factor.
4. The benefit of wastewater recycles
Some restaurants in this locality still discharge waste water into the outside, those
gather wastewater through purification system to purify, finally discharge into the
wetland. By means of this method can immediate reduces the pollution about 70%, BOD
and SS decrease about 219 ton/year, NH3-N decrease about 49.2 ton/year, TP decrease
about 13.8 ton/year.
5. Estimable Benefit
Finally, in term of the project investigation and assessment suggest in total have 8
engineering need to implement, each item will reconsider in high priority step by step in

future.
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I4og % 5 x5 1999):
Z= th (4-3)
r'y- I'y

B ps aa ke T3 & 10255/ 2m spf 2%k THBE 1L/ 2

Z = 40h, (4-4)

HY »Z L3 ka2 ~3 kAR /®E sheid Tk k>33 kG2 3R
2Ok RREEAIB R S pra KRB R SpsaAKBR -

Yol 417 Ladn e 2400 kR 2 2o o B 2 2 B PR T koK
RN AKkGZARAED T oA B REN KL ETAT - RAIRLIAG 0 B RY
WA AR E R RER R ZEFIAS F T E AU ORE G
(Ghyben-Herzberg len ) - 2% -k @ & (ps) 7 1.025 5o/ = 24 > 3k -k@ g (pf)
LR/ s s A REOKZ BT 0 2 YA G T AP R Y 40 B A TRk
% K o

AR S

T
~.
pos

L
1

£ FE o do 4258 (4-4) #77 > Thodk e ToR G B s ke 1 o

(w,

el

ZRAF B FEARRT 40 D% o T RITAGAF R REZET
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Lo § BT R A

\
s
~

K P-EAREL DI RERF B ToRe E TR L S @R 40
P FA S RE? BRA RN Bt G- 2 DA RENKZ ARG 5 - B

oo AT PR EF R el

o

dF AT ORI A T o R Ak~ B kA2 kS RS AR F (1)
BTORRG T s kG 5 (2) BTk kG 2 BB Ee s A (Ao b E o
1999) c @ ptpr g2 3 B4 85 1 (1) ARG »Aaad-REre 5 (2) BRa Tk
Bos R PEFERATE (AR TRA 0 1998) ¢

Hubbert (1940) PI31 » % £ %14 SBA » B & F hophit iofcrdt 4 2 72 fz
FOREIIF e FRESFIBT NG REEFAMHEOR AN SR

@?‘% ° ,,t[—%,fiit.gr.—r :

fs [f
Z: hs- hf (4_5)
I's- I'p I's- Iy
;EIT‘:‘ ’Kf;" KSA’\‘QJ%‘/%\d‘Z" /g’}‘d’—zg’}\}%:’ —L/%éfﬁﬁ(’st}‘ Vss/’7 L'J

MoK E K AR P2 in R o
(1) % ves=0 2 ve=0> B sino=0 > k&5 k- KT o
(2) % ves=0 > ves#0 0 B sino>0 0 o SEF veg @ 3 4e 0 U PFREAR AR M BiRAE > 3
GF RIS S~ BrIPP
- B RoehiA ok o~ EHCC A & 2 SUTRA 2 FEWATER # 538 i& (7 #0487
i EE FE R Ao (USGS) *+ 1984 # 3 B J1— £ SUTRA #3:¢ (Voss, 1984) -

TE- T ARG R ER O XY g R AR R 2 A R R R R 2 4P

A5

N
N

IMT

9

oo T F PR A fol B ki g TR A R E 2 GG
#2 o @ FEWATER 5% fhd % B % ' < & (Pennsylvania State University) & = 4%
SR 2 BB 0 10 F LA R R TOKR AL S AR R RS R 7 e
G 2B TR 7 R T4 @R Ak 2 AT (Yehand
Cheng, 1993) -
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Open ocean

-éi}h-éi‘-ai == = T i T T : - .f-l- d-'if;l.'l:i;lrl.-g:?‘- g
aquifer
Shallow bioirrigation zone Tidal am:! wave
; . pumping
Freshwater—Seawater
mixed zone Seawater

intrusion

Confined aquifer

i——

B 4.17 & 4z % b T k42 7 % B (Zektser and Dzha 2 £ alov > 2006)

Bl 4.18 3 7ok (Gk-k) @i -kh 27 LB
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Lo § BT R A

BRI
LS HELS
(1). &k

AR B B R S kR A2UBRT §# 6 Bk 2005

EHHE Y - B AR L AR EREA I B KT A 47 e
24.6%7 7% o
# 4.6 A RpFEFH P ORT AT
K 2 d e
tEZ3E (=gl 4.97
FGRE Ak *"( g/L) 6
pH 8.22
iR (2 gl) 6.7
THRE (u2 2bolc= = /257) 8
#& (ppd) 0.2

(2). *ink

2006% £ X BE L T RAE L E RJIZE (T

FH R T L

BT R AP E RS AR AT N RB R KT AT % 419

% %\48 ¥

24 @A (SAL) # £35ppt 24 > AL 7

B - BEP RS D0 ¥ iE e {ok R 0 A pHIE X &8

LR eh KT A A

ERGRASRY
TR G F KT RPLE
KB Kt % 5
R IR s Aok Y RN
t®ZEF (2gl) 8943 2158.5
RrEWyE (22gl)y 98 342
pH 7.24 5.01
THER (22y) 6.582 % s 2112 25
@R (ppt) 3.7 1.2
BAE (2R g/l) 17.19 15.94
®F (2 gl) 228.15 48.40
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Lo G Bk TR R

B 4.19 i5 -k 4 Bk
348 EB K THRPISS

el , N — /
R R ge-l | |Ew2 | BP3 | BP4 %o

B F (> gl) 12.9 13.3 13.9 14.05 13.2
Al i 8.52 8.29 8.35 8.78 8.4
% 7 (ppt) 39.3 38 35.7 38.9 34.9

FRRRART LA A REBELRTA KRR Ua EHE LR

NE P AT

(). A& ki
@416 GRES B ) 3 LU0F 4 b KB 5 Rk -
). ¥ Tk
BFoRERR R FoimE hoB4.2-10977 0 E P Skes B T ORKF R
BlELG (F 4 B) B & § - v R ek o
(3). kg
ACKERP A R EN PRAARTR® > ¥ WL 3 F R RS K
Hegn e B RGE T ROk R T £ 10K 4o B14.2-2097 7 5 APME S L imE o
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Lo § BT R A

S =N

501

AN M

cofm

X

A

EP AT R E TR ES

T bR R B B
I A
| R CoBumRED

B 4.20 -k 4% 45 2
3ok FE R
KB e % R B

(pH) ~ 7% &

% % (NH3-N) ~ B (NOy) ~ =

A REM - B R(TB) - $#TR(EC) ~ & 47 kARt
£(DO)~ B+ F4(SS)~ 2+ 25 £(BOD)~ + ¥ 2

% o

¥ £(COD) -
B E > BER(T-P) - E X

EORFED Bk 2
o TR HRR S 2

= ;‘;.‘ L

GERBEEF L2 FREFAF(REFRB TR

Ry NF 96 E 06 ") EORFERIIED 2 HFHRE AT

(1)# % K48k iR

ZoKREA TR KR 2 T Sk
AR KR Aok 4.9 95T o

()& * -k iRk RS

B KA A KT A (S Y k2 kiR ER MK Y ok Rk R
ARG ARE o poan & 2 & KRR }"Fﬁ*ﬂ—g&rf‘ 4.10 #1777 o

Tl T E R W
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L0 5 BT R 23

(3)# T oRAEAK R
BB R R HORMORTHY 5 - ff ToRF AT RIAE (& kokiRok
FRdE®) TammiEL 411

549 EOKTERPER L H RS Ao

TR , ]
Wk | ¥ Aigﬁ) el | 3% | muci | muER
= A
pH T M%?ﬁﬁgm“moqu PEIG |&#anz] =i
2 Bl eC M%§¥X§A1moazL<m@ ERERAE] YA
2 % ho/
¥ on gMT h“%?;ff%%le 500 2¢ L| PE RD 48H
iy B| NTU NﬁrgﬁfcumzzL PE/G RD 48H
Bow oE M| 2 gL NIE(‘;‘SVX?O%)”A 500 2 ¢ L| PE/G RD D
- NIEA W510.54B | 1000 = <

ST 2l ~c

© g5 g | NEAITTS . PE/G RD 48H
a §lacgn }“%ggzjégf6c 300 > L| BOD% | SE 8H
P §loe gL NIE(‘9*4\Z;‘41%)51B 500 2% L| PE/G | SA-RD 7D
, AN NIEA W427.52B |, .
W w2 gl M e D 102 L G SA-RD 7D
A
é %ﬁj_icssz‘M%§$§§MX1W:>QL PE/G | SA-RD 7D
Hoomo B ac gl NIE(/;‘\X;HI%)”B 100 2 ¢ L| PE/G RD 48H
< i 15 *};f]
¥ & 2

L R

FEIPE(L%A) G (HBFL) 5 GW (A v g3 #L); STRZ : (= F R #g)

Bd 32 RIACLHF-FiijheoD:d ks o SA: 4o ki ® k2 pH<2-NA':
sepffeié pH<2oSE: 4 0.7 2% ka2 1 2% 1&g 4 > %5 10C~20C -
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L0 5 BT R * 2R3

# 410 ¥ & K RE(FEE) A 8 2 K RS

(87.624 % %-kF % 00391598z 2 = #7F )

7 4% -3
s kF TH | el | A | CH | N
% 4n pH & 6.5~8.5 | 6.0~9.0 | 6.0~9.0 | 6.0~9.0 | 6.0~9.0
A REE >6.5 >55 =45 >3.0 =20
4 g <50 | <5000 | <10000 - -
8 EARLICAE T 1.0 2.0 4.0 -- --
£ 31 %5 F A 4 25 25 <40 <100 <100
5% N2 0.02 0.05 - - -
4 0.01 0.01 0.01 0.01 0.01
S 0.1 0.1 0.1 0.1 0.1
= 1 4% 0.05 0.05 0.05 0.05 0.05
P 0.05 0.05 0.05 0.05 0.05
A 0.002 0.002 0.002 0.002 0.002
b 0.05 0.05 0.05 0.05 0.05
i & 0.03 0.03 0.03 0.03 0.03
S & 0.5 0.5 0.5 0.5 0.5
: 3 0.05 0.05 0.05 0.05 0.05
”{% # 0.05 0.05 0.05 0.05 0.05
(1E= 2 2 £ )
i | iﬁ??fﬁ 1o 0.1 0.1 0.1 0.1
% TR 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002
7 &2 0.004 0.004 0.004 0.004 0.004
e ERTE~ 0.005 0.005 0.005 0.005 0.005
fj BNy 0.003 0.003 0.003 0.003 0.003
g BiFEz 2% | 0.001 0.001 0.001 0.001 0.001
§ FRHE B A | 0.001 0.001 0.001 0.001 0.001
PEE -~ HEE | 0.003 0.003 0.003 0.003 0.003
TE@BEABME | 0.005 0.005 0.005 0.005 0.005
] 0.1 0.1 0.1 0.1 0.1

EHOERI T EN

ok g/l

(2) $ Al Gh =P AP AP L& - SP o A £ A

TR Gdgie s f o~ AR 2 9.
(3) FFA G5 7 BEF ~ T 8] 24 o
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Koo b R TR )

% 411 & * -K-KiR-k %ﬁ‘ﬁ__ﬁ_

I8 f

H

LA SR

MPN, /-ocox g CF

_ U/-ocox#
To(Argy4% ay) | U7

2% (MNHs-N£7) |- T3 /a4
3EFFE (HCODE ) $5 na
7T )

4.8% 5 (1 TOC %7 ) | = T ad
58 (11 As &7 ) o«o0F T /o
6.4 (2 Pb %7 ) 0«07 T o4
748 (11 Cd %77 ) o+o0- T a4
8.4 (™ Cr %7 ) 0+0F E 5 o
9% (™ Hg %7 ) 0+ 00= Ei o4
1075 (12 Se %77 ) 0o+0F NP

o

BRI AR T ORMIE R p Kok R R R Rk AR kokiRg o BT A5

54

H

LA A

2 (e s BEKKRE 2 F
Hor i o Bobg  2_d e
EEES R D

MPN,/-ocoxd & CF

To(FLABRARIEL U/~ oox=
ke Ek2 RiRE)
2. % e NTUE i
3.9 & -1 o
4.5 R = o i
54~ (M Pb47) o+07F E P
6.45 (™ Cr471) 0+07F S
7.4% (12 Cd %57 ) o0+ 007 e I NGRS
8.42 (J‘!Ba%\»ﬁt) ~ e 0 %‘;u//é}'ﬂ
9.4 (14 Sb47F) o-— Er o

104 (2 Ni %7)

}

.

x

AR

1141 (2 Ag % 7 )

.

x

AR

1245 (2 Fe 7 )

.

x

AR

1348 (VW28 n4k7)

OlO|O|O|O
e | e | e
O
=4

O |fn
=4 1

2

E

AT

144 (12 Cu %77 )

)
(@]

2

E

AT
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i b RRE K TR 2

154 (™M Zn %7 ) I -0 =3 -l
1675 (14 Se % 77 ) o0+ o0- T o
177 (12 As %77 ) 0«07 x \ 2l
18.% (™ Hg # 7+ ) 0+ 00> 53 N
19.4 8 (2 CN %7 ) oe«0F T o4
204 B (M F47) o N x5 o
2_1'53'&-?-‘ ¥ (" NO>N % 0.0 E N
)
2. s ¥ (2 NO-N . T A
%7 )
23.% ¥ (12 NH3-N % 7 ) .- 3 o
24.% B (M Cl&7) - Fo =3 o
255 (1 SO 47 ) |10 T35 /o
26%*'("1@?%7%) O+ 00— =3 o
BARHERE I oo 53 o
28.f-’§—%ﬁ-—+ Boa B A o 0.7 Fi o
&= BAS % 77 )
2082 %7 = o — T oA
30.2 & ¢ % o+ 001 T, o4
3l & i o0+o007 x5 /o
32.1,1,1-2 % ¢ '= O = =2 oA
33.1,2-= % ¢ = 0O+ 007 ® Nzl
34.% ¢ % 0+ 00> T o
35.% 0 007 ® ol
36.F-- % ¥ oe«0- 7 ¥ o
37.1,1-= % ¢ 5 O+ 00- =3 ol
38.% ¥4 0+ 00= 3 AL
39.% > O+ o0O0T =3 A
40.7 AP 3 0eo0= =3 AL
41.2,4-3 o - =3 A
42.% F V| O+ O0- T o4
43. 02 1 O+ 0- eI GARS
44 4v FFx OO0 E A
45,7 ¢ fy 0«0 5 a4
FE I ON 0+ 0= E A
47. = fi O+ 0Z =3 ol
48.% 4 O+ o0= 3 o
49.- H> 0+ 007 T oA
50.% % % O+ 0- x Nzl
LU G R T ORAIE S AL oK Bk @ Bk s BERE 2R BT E D B
2R REER A 2 A J\Jw)ﬁl'%z %K G L AR o




4ok T RL &

(1).’k78 (Te = = perature, T )

BE PRI HFR 1 v KR 2 7 oim ok enis SR R KR gk ehi
B~ AbF A~ EFARA A GRS 2P FMAFHMOERER > oA
BRERNACZIEEIMAS R A - B0 R R F L

RRFLDF IR AP OE s e iz ARG RkiRa

R G - AF AR R o pH B(E T R R AR R (L X 2P s
+fEYE o A AR XREBE L AR(CO, HCO3_ . CO32_)11‘ R TR
WO SR TR R 0k B S0 fk(State function) > 4oiE R B4 LLEZE - § (b
Wk Pz AR kY chpH ;g_n/% S 7}\%*/51336} e FE PR S
kP APEEBE M AP Er T B0 F bR gk
BpH BT > gk s®* g r - §
Flpt o R R E X iR HpH B3y B
(3).i% 3 (Dissolved oxygen, DO)

Pk A kR i pH B R ROk 2 F R A

Rengis > b2 3t p FFRFEFEREFY s @ x§£aF g akg k7
23F  FFEIRRFEDRERE F 2 FARRE AL s b
e et i® > o g4 kP p § PR 2 FoREY 55 5%

PR REKHFAL G 2 TRFLP I U AREN > F - B
R dokd 235 o Fpt o KA TR RF LRI EREMRPTERE L
Z_fRR o

(4).% 2 (Turbidity, TB)

MR ETORE R E B2 ST F RAREE T EORMPE S RT T a E
B Feh KA Ak B R KRG AL P R B2 G
ok~ R B wEE O B RPEE S KSiE 0 Ea PP S
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Lo § BT R A

K EEH 5 ARFnd RERAL BRIIIPE T g FHY A T o

AR R E o B A R gRER R BT R B AT RIS R R
kel R H =5 NTU 4 % #2547§ & H > (nehpelo 2 = etric turbidity units) °
| 2% gSiO/L=14 2 ¥ 1= o
(5).% % & (Electrical Conductivity, EC)

LT REER BT A R R AR FAFTRTZERS - F5 <
WA BT T A ETRT AT RBEAMDS S - Bk
FREETR 20506 ~ 07 - FETREF OHBILTEF 2 LRE
R ERORFARHR - BT RDE T E AR/ A (WA R hole 2 R )& E
W/ A A (2% hole 2 T )& e
(6).% /5~ 7] %8 4~ (Suspended Solids, SS)

Rk ol S S E AR R ARARR A R E A D
FAARE B F o s 27 W5 URpE sk R 5 T 23817
7 5 ‘Jiiiiﬂiﬁﬁiﬁ%—‘%r‘ﬁi%ykﬁ Ao PR AR Z B R A AR AR
Fo P REEKA B fE L R ETER A PSR FIRY £
em Fpeafg ke 33 > A1 A2 = -mita 58 %

EiLf i BEL

A2 4 e BB RRIZET P BRIFAMSPERENEDEET M -
(7).7 p 4 i F § £ (Bioche = % ical Oxygen De =  and, BOD)
AFFE kY R A M PR T T AR

k9§ R4 TR Ak T A e Al A i
YA F R 2GRS - B RT Y R AT RN IS 4o
B -4 BOD %1 20C 5 p 5% HI7A% > 2 BODs A7 parg]
B AR P A KWNBOD A 3 A% 1~2 2% gl FAE S 2 ¢
gL PlEgm k4w e X34 -BOD e H 241 5 2% g/Lo
(8).* & % % £ (Che = % ical Oxygen De = & and, COD)

KR e der 2 B enit By i R(FZ 4047 KCrOF & B 4fe4s K ©
nOy)» WP i * KoCryOr 82 % » A% — B 2R B ™ (140~1457C 4c #iw jn i)

PR I IE® o @ SF TR F A RIIRERT F iRy 2
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Kb & FERRT R 2

e

- COD fhipl 5 = 22 PP e i % > 2§15 § i~ 4421
Bk SRy & E BRI > TR B 2 B2 TR T T A G B
1Rk FALE R b o COD hl m4 7 52 gl e
(9)-3% (TN) ~ & & (NHs-N) ~ LA R § (NOAN) ~ AL B § (NOs-N)

¢ &2 v o e

k2R AR AP C TARERE Py sy 2

Lz AT B2 AMFILAPEA §F >LTARBY AR E) - Bk

FHEEZE F oo BH AR E K2 BOD i oA BE iy LT

Ny

ERRALTABRAE RS Ny fRE kBB HRBORRL R G2
PR BrenA RS F N BRSNS HRRMEF SR KL TF

WA BHEOERRR S FAF NS B FARER DL A T
=2

] P AR RY R ERRPE O ABBELIRRRYT F g
iiﬂﬁﬁ’%&ﬁﬁﬁ&’ﬂﬁﬁﬁﬁﬁﬂi%%$ﬁ%’4@@%ﬁ*
BERA o FAATL R T A EBE pRERRK 001 2% gL 2
Lo RA RIS AR - cETAMBEERES CBY ARG
AR SN EN L LRy S
(10).2.8%(TP)

AR R S IR LA B RE T2 R F oA F 2 E RS &
IEL AL CBMERT 4 LR R B 2 5 PR = F 65 e
- ok BB ERM o kP ER B AT Al R 3 EROK S R

R AR LR R RT R RSPk kA S £ 4
£EOoORRBRRRDFL o
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Lo § BT R A

5.k fF & 4

At h 2 KRR TR R £ F 2R (WOL) ~ BFE 5 (W02) ~ & K
(W03) ~ 74 ¥ fi (WO4) ~ 7 & s£(WO05) + F F(W06) % i -k(WOT)= iplsk - 3 &
P ERKE FekEA: CHTR BRIV ZTIECEZTIERZF

H

4

REMGR  AERBF S ERE CESAA2RFAMESL 30 Y E
BHEAFTEAN S PETEFT o AT 2ORBHREFEEF LSRG LERT F
KA G ORMKTHRER B TORF A E AR RTER T A E s R
KFE RIS R Aod 412 8 413 977 o LRI E RIS S R T o

1. 8 R =(WO01)

FES AR R EP R E(WOL) K82 kg A% 32.2~33.1°C ~pH &4
¥ 8.20~8.54 ~ 3§ A3 3.44~347 2% g/L~ ET A A 60000~60300ps/c 2
T NHRANLI~I40NTU~ 2 1 25 £ A43<2 2 DL~3.66 2% gL~ it ¥
Z5 B A 132.0~576.0 2% gL~ 5 § kR A3 0.16~0.18 2 ¢ g/L ~ BB
@A 0.01~0.05 = g/L~ A EEEF 43 0.37~0.53 2= g/~ RiFFAE A
18.9~40.9 = % g/L » ~ % & F# 4 *% 1.2x10*~1.4x10" CFU/100 2 & Lo 3]
AT S EF R RBETRES AL RIAL BB LI RTAFTEE NGB
FEAGERED LT S RMEE -

2. Gk Pk (W02)

FLA AL SR L R (W02 KR 2 -k B 4>t 27.6~28.1°C ~pH &
i3 730~8.33 3 § 430 2.10~2.91 2% g/L~ #F A 4 5800~8300ps/c 2
C AR A0T~IANTU 24 25 ¢ DL~5.66 2% g/L~i- &2
FEA220~51.0 2% g/L~% § EAE<S R DL~ Bphpe @ 40 0.44~0.57 =
gL AEEEE A 0.53~3.23 2% g/l BIEER A< ' DL~63 &%
g/l % % 4% F# A 30 7.9x10°%~1.1x10° CFU/100 2 & Lo &Rk k48 5 & 7 -k

FrUR TR A E PR KR AR E R L F - R
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Lo § BT R A

3. @ RiplEk(W03)

FEA XN AEF A KRIEE(WO3)KAE2 K 43 27.8~31.4°C ~pH &4
% 8.00~8.45 ~ 74 § /13 4.00~4.68 2% /L~ ¥F R 43 831~1056us/c 2 &
WAETE 03 NTU-2 25 &4 277407 2> gL-~t8 %5 § 43
13.0~25.0 2% g/L~ 4 § EBR<2 2 DL~ B85 % 4 0.08~0.13 2 ¢ g/L ~
MRS A5 077~079 2% gL~ REEMA TS %3 il pal, 2 5
15 B3 420 3.7x10°~1.5%10* CFU/100 2 ¢ Lo ARk 5 e 2 a k> &
FokFAtTE R pH & F 2 RFAME &7 kR A0 H g .
4. A ARUR EE(WO04)

FEA M AR AR EE(W04) K82 kB 43 28.8~29.3°C ~ pH &
i3t 721~8.07 ~ 3 % A3 1.40~5.60 = & g/L~ ¥7F & 4+ 10400~14600ps/c
D% R AN 1942 10NTU~ # it F 5 £ 430 3.71~445 22 gL~ - 5%
FEATA5~940 2% g/L~ % §FER N30 046~058 2% g/l BB A
3 0.20~0.24 2% g/L~ LT F 45 1.06~1.37 2 g/~ R FEEE A<
@ DL~8.0 2 ¢ g/L» % % 4% B3 4 %% 1.1x10*~1.9x10° CFU/100 2 & Lo # ]
R EE TR BB TOREAEAIRERTFR O OARKRBE OIS E S - R
j_g‘. °
5. 7% & 3ipxk(WO05)

A HLRIHE(WOS)RMEFE A3 X A% % o KiR /3 28.1~284°C ~pH &

A3t 7.43~835~ 3% i3 1.65~1.97 =& g/L~ 7 & 43 1481~1577pus/c =

>

VRN L92INTU 4 3§ £420371~445 22 gLt 5825 &
i3 745940 2% gL~ £ FIER A3 046~0.58 2% g/l R E 4
0.20~024 2% g/L~AEBF 43 1.06~1.37 2 ¢ g/L~ s E 4 20<D ¢
DL~8.0 2% g/L» * % 4% 2 4+ 1.1x10*%1.9x10* CFU/100 2 ¢ Lo & |zt
KA AR TR E R TR AR IR AR MR SO0 6 - R
6. ¥ Frirl=k(W06)

F R (WO6) KA & 3 4 & % > KiE 43¢ 26.7~283°C ~pH &4
32 739~823 3 F A3 1.20~327 2 ¢ g/L~ ¥ F B 43 2910~5970ps/c 2 &

A=
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Lo § BT R A

R A 61~11.6 NTU~ 2 it 25 8 4135 210~558 22 g/~ t#25F4
¥ 33.0~68.0 2% g/L~ % F ER A<D DL~0.28 2% g/L~ BT 4>

0.19~048 2% g/L~ A § /5 0.14~023 2= g/L ~ B F4 4+ 3.2~8.2
Y e g/l B EHE 4G 8.5x10%8.7x10° CFU/100 2 ¢ Lo & ip|=h-K 48 5

TR FHUE TREAFARERTR AR BY OEE S - HERE

7. kiRlEE(WOT)

BFES XN AR KR (WOT) K88k B 2 KGR 43 30.3~31.0C ~pH &4
¥ 7A47~820 3 F B A3 1.90~4.13 2% g/L~ HF AR A>T 15880~23100us/c
DR S ERAM<D T DLM04ANTU~2 25 2 DL~4.51 2 % g/L ~
BT RA3740~410 2% gL~ % § kR A20<2 8 DL~0.62 2 ® g/L~
RAAFE T A 022036 2% g/L~ A B F A 1.84~1.98 2% g/l BiFF
45T 3.5~8.1 2 g/l + B FHE 43 6.8x10°~1.5x10* CFU/100 = ¢ L -
RIS R RO B2 ik 0 B AEOR AT %k pH 2 RIF R B
&9 KM E B3R B 4 o

P8 & T2 117 & X3 & I F 6 kMR FHREE T - f P R
(WODI1 * A AP ke pH B3 12 & 7 sf KRR R > Happlahd 2 &

TOHURER TR R R T 0 A kRIE(WO3) & B OATRER TR
‘o BT PEY AT 2 S RMREFRE - 2125 FRAT 11 1 IGW
BIEE(WO) 2 R RISE(WOT) 4 & 7 SRR FRE-RFARER E R
BIEE(WOL)RI=E 7 P A A AP E 7 KRR HRES > BT RIEY 74 o
AR FFE O A KRIE(WO03) B £ oo s kAR TR 2 R KR (WOT) B &
PACRMRFIRE > BRTRIET 2 B e P fURH-KFIRE - 2§ RAG
PR RIEE(WOT) A B AR SRR R HARE R E 40T g e gk
RORFARE o RRY BBER LRI 11 P A AREIER Y SRR TS
BT RIEYT 2 & SR RFIRE o iy ToRF L RS LRz A
BRFERBEE Y- RE .
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Ao G BERK TR

ZARADEL EABRELTER S S

38 P |Temp.| pH DO | Cond. | Tub. |BODs| COD [NH3-N| TP |NO3;N| SS E.coli B %% a iz
(C) - |(mg/L)|(uS/em)|(NTU)|(mg/L)|(mg/L)|(mg/L)|(mg/L)|(mg/L)|(mg/L)|(CFU/100mL)| (mg/L)
PR 005 | 1 0.07 | 0.006 | 0.017 | 3
TR | - |6.5~8.5) >6.5 - <1 - | <0.1 |<0.02 <25 <50
e g | o SkMER | - 16.0~9.0) >5.5 - - <2 <0.3 | <0.05 <25 <5000
KEARE | P RRMEE | - 16.0~9.0] >4.5 - - <4 <0.3 <40 <10000
T T ERHERE | - 6.0~9.00 >3 - - <100
ARk AR 6.0~9.0 >2
Pk ¥ -5 10
%?;‘H% * = Bp 100
Wol 9807 | 32.2 | 8.20 | 3.47 | 60000 | 14.0 | 3.66 | 132.0| 0.18 | 0.05 | 0.53 | 40.9 1.4x10" 241 | ¥ £
9811 | 33.1 | 8.54 | 3.44 | 60300 | 1.1 |<MDL|576.0| 0.16 | 0.01 | 0.37 | 18.9 1.2x10" -k
W00 9807 | 28.1 | 7.30 | 2.91 | 8300 | 1.4 | 5.66 | 51.0 |<MDL| 0.57 | 0.53 | 6.3 leloi B
9811 |27.6 | 833 | 2.10 | 5800 | 0.7 [<MDL| 22.0 |<MDL| 0.44 | 3.23 |[<MDL| 7.9x10 -k
wo3 | 9807 | 31.4 | 845 | 4.68 | 831 | 03 | 4.07 | 13.0 [<MDL| 0.13 | 0.79 |[<MDL 3.7x102 186 | o ¢
9811 | 27.8 | 8.00 | 4.00 | 1056 | 0.3 | 2.77 | 25.0 |<MDL/| 0.08 | 0.77 |[<MDL| 1.5x10 2.18
‘ 9807 | 28.8 | 7.21 | 1.40 | 14600 | 2.1 | 3.71 | 74.5 | 0.58 | 0.24 | 1.37 | 8.0 1.9x10* B
Rl WO e 203 | 8.07 | 5.60 | 10400 | 1.9 | 445 | 940 | 046 | 020 | 1.06 |<MDL| 1.1x10° Kk
9807 | 28.1 | 7.43 | 1.97 | 1481 | 09 | 326 | 8.0 |<MDL| 0.21 | 2.78 |[<MDL| 8.0x10° W
WO Tog11 [ 284 | 835 | 1.65 | 1577 | 0.8 | 2.75 | 33.0 |<MDL| 0.19 | 3.78 | 3.6 1.8x10° Kk
wog |-2807 | 28.3 [ 739. | 3.27 | 2910 | 6.1 | 5.58 | 68.0 | 0.28 | 0.48 | 0.14 | 82 8.7x10° B
9811 | 26.7 | 823 | 1.20 | 5970 | 11.6 | 2.10 | 33.0 |[<MDL| 0.19 | 0.23 | 3.2 8.5x10* Kk
9807 | 31.0 | 7.47 | 4.13 | 23100 |<MDL| 4.51 | 74.0 | 0.62 | 0.36 | 1.98 | 8.1 1.5x10" i
WO7 75811 [ 303 | 82 | 1.90 | 15880 | 04 |<MDL| 410 |<MDL| 022 | 1.84 | 35 6.8x10° -k

MDL : i Bl4&*
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Koo BERE-KF R R3]

?’Fﬁ% i fﬁ[’ WGSR45% Hit A T%?F%QEHJ‘T FiF ﬁg Jiﬁ DO T pH salt EC Turbidity
B () X|Ns#E(R) Y| [ [ ] mg/l C ms/cm | NTU
SAL |ESH=' 116.70476 20.7103 980704 |1 9:00 1 2.86 28.8 7.8 32.6 534 0.4
SA2 |ESH = 116.70649 20.70916 980704 | 9:20 1 2.39 28.5 7.65 32.4 53.1 3.5
SB1 |d=f[IHAE 1 | 116.70367 20.70745 [ 980704 | 9:41 1 2.88 27 7.7 32.3 53.3 1.1
SC1 W38kl | 116.71307 20.70895 | 980704 [ 10:25 | 1009atm | 3.5 31.2 7.86 32.4 55.8 0.45
SC2 |3%EEL 116.71449 20.7075 | 980704 [ 10:45 5 3.08 31.8 8.3 33.8 58.2 6.4
SD2 |55 sl 116.71883 20.70526 | 980704 | 11:08 | 7+10 3.47 32.2 8.2 34.6 60 14
SF1 |FyiHrnar | 116.70287 20.70653 | 980704 | 16:03 343 1.19 29.2 7.15 7.7 14.28 6.9
SG1 |y {Fip 1 116.70937 20.70284 | 980704 | 16:30 343 5.19 31.2 8.57 32.8 56.5 0.2
SG2 | [y {Fip 1 116.70956 20.70352 | 980704 [ 16:30 -2 3.96 30.1 8.55 33.2 55.7 0.85
SH_[MEVIHffispE | 116.72147 20.69935 | 980704 [ 18:20 1249 2.39 30.3 8.13 32.5 54.8 2.1
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Z# |BFFL(nin) | kied [Rkimf(em)| kT %@ F(cm/sec) | ¥k | PP L (nin) |k&® |kmZ(cm)| k=T *% i# F (cm/sec)
1 0 50 0 - 1 0 26 0 -
2 30 57 7 0. 233 2 30 36.5 10.5 0. 350
3 30 64.5 7.5 0. 250 3 30 44 7.5 0. 250
4 30 71.5 7 0. 233 4 30 53.5 9.5 0.317
5 30 71.5 6 0. 200 5 30 62.5 9 0.300
6 30 23 0 - 6 30 70 7.5 0. 250
7 30 28.5 5.5 0.183 7 30 25 0 -
8 30 33.5 5 0.167 8 30 32 7 0.233
9 30 37 3.5 0.117 9 30 40.5 8.5 0. 283
10 30 42.5 5.5 0.183 10 30 47 6.5 0.217
11 30 46 3.5 0.117 11 30 54 7 0. 233
12 30 51 5 0.167 12 30 61 0.233
13 30 56 5 0.167 13 30 69.5 8.5 0. 283
14 30 61 5 0.167 14 30 23 0 -
15 30 66 5 0.167 15 30 29 6 0.2
16 30 35 6 0.2
17 30 41 6 0.2
18 30 47 6 0.2
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e\ v)(\‘,

F
LBk EpoRFFAL Sc 22 k= THEFR =_ 0167 2A/f)
2. Bk FROKFA 10 2R 2 kT rHEFR =_ 0200 SA/F

3. g fook 4 [
%k ERToRE K¢ =(0.0041x35.39%0.2 ) —(0.0054%35.39x0.167)

=2.9x10" 24 /4 (B0 &)

4. RF R A
@ EETRE 1 oo =(0.0527x35.39x0.167)—(0.0237x35.39x0.2)
= 1.4x10" 2 & /%)
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WA 12 BMz 3k RB%HEF B4

wag|  me PR 98£ 117 7p * =300 E¥ 5 HBERT
@ Rk d (Y=214) % Rk (X=35.39) v | geEa(em) | 28
REE 5 om FPEZ 10 cm
Z# |EFL(nin)| kg |kimf(cn)| k=T % F(cmisec) | Zdk| PFF £ (nin) |k&d | k= (cm)| k=7 *% i F (cm/sec)
1 0 23 0 - 1 0 20 0 -
2 30 38 15 0.500 2 15 35 15 1. 000
3 30 53 15 0.500 3 15 48 13 0.867
4 30 67 14 0. 467 4 15 61 13 0.867
5 30 23 0 - 5 15 72 11 0.733
6 30 39 16 0.533 6 15 19 0 -
7 30 53 14 0.467 7 15 35 0 0. 000
8 30 67 14 0. 467 8 15 47 12 0.800
9 30 26 0 - 9 15 60 13 0.867
10 30 40 14 0.467 10 15 73 13 0.867
11 30 54.5 14.5 0. 483 11 15 18.5 0 -
12 30 67 12.5 0.417 12 15 39 20.5 1. 367
13 30 24 0 - 13 15 52 13 0.867
14 30 38 14 0. 467 14 15 67 0 0.000
15 30 51 13 0.433 15 15 19 0 -
16 30 64 13 0.433 16 15 34 15 1
17 30 7 13 0. 433 17 15 48 14 0.933
18 15 62 14 0.933
19 15 76 14 0.933
PTESS
1. E’?’F%‘P\ KEE L Sca 2 ki=T R X R =_ 0433 AN 7
2. ok E P KEE A 10c 2R 2 R T @R FR = 0933 ¢« %/sez
3. b ook 4 BER
& * FpToR "g ! Kg = (0.0041x35.39x0.933 ) —(0.0054%35.39%0.433)
=5.26x10" 2 A /4
4. A H

% EETRE 0 o0 =(0.0527x35.39x0.433)—(0.0237x35.39%0.933)
=2.53x107% 2 A /%)
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St A 1-3 3 A B2 3R RBHR L F L4

B [ ke | BE 98411 8p 1+ <1000 ¥ B
* popEekE (Y=2.14) & v Rk (X=3539) v | geEren) | 30
FPEE S5 cm FEE 10 cm
Zdk |FRL(nin)| ked |kief(en)| k=T F(cmisec) | 8| B L(nin) |k |-ki=Z(cm)| kT % i 5 (cm/sec)
1 0 17 0 - 1 0 19 0 -
2 30 28 11 0.367 2 15 30 11 0.733
3 30 37 9 0.300 3 15 36 6 0.400
4 30 46 9 0. 300 4 15 43 7 0.467
5 30 54 8 0.267 5 15 48.5 5.5 0.367
6 30 62 8 0.267 6 15 55 6.5 0.433
7 30 70 8 0.267 7 15 61 6 0.400
8 30 18 0 - 8 15 66. 5 5.5 0.367
9 30 26 8 0.267 9 15 2 5.5 0.367
10 30 34 8 0.267 10 15 23 0 -
11 15 30.5 7.5 0.500
12 15 37.5 7 0.467
13 15 44 6.5 0.433
14 15 50 6 0.4
15 15 56 6 0.4
16 15 62 6 0.4
17 15 68 6 0.4
18 15 4 6 0.4
FER
1. E”T”}i%]?\ KEEZL Sc oo R 2 kTR X R = 0.267 AN 7
2. E?’Ji% PoREEAZ 10c 2% 2R i=T g X R = 0.400 AN 7
3. M b fook 4 BER
i %E”T"}i%f ! Kg=(0.0041x35.39x0.4 ) —(0.0054%35.39x0.267)
3, .
=7x10° 2 A /$)
4. AT EN

® o ERERE
=1.62x10" 2 & /%)
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o »« =(0.0527%x35.39%0.267)—(0.0237%35.39x0.4)



