A Sudy of Environmental Impacts from

Recreational Behaviorsfor the Tonghou Creek
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Abstract

Tonghou creek anchors the Wulai Shiang in Taipei County, an upstream of
the Nanshi creek. It runs through Wulai ranger station 2,3,4,5,6,7,8,11
compartments, administered by Hsinchu Forest District Management Office in
Taiwan Forestry Bureau. The minority nature ecology catchments area is
reserved in the upstream of Hsindan stream. Due to the convenience of traffic
and ill-considered recreational behaviors, nature landscape, ecological
environment and water source are polluted from a large number of peoples in
weekend holidays and summer vacations.

In order to protect creeks and forest environment, a new regulation of
total quantity control that goes into effect by Hsinchu Forest District
Management Office from August 2004 to now. The purposes of this study are
to, (1) collect the relative references about the resources planning, impact
management and administrated strategies. (2) survey tourist ill-considered
recreational behaviors and recreation impact concepts. (3) monitor
environmental impact included water, noise, soil and air qualities. (4) integrate
the ill-considered recreational behaviors and the results of environmental
monitoring by using Geographic Information Systems (GIS). The results of
tourist concept, land space use and environmental affects in this study can be
referenced in the future’s administration and management.

The results show (1) Tourists thought the ”garbage”, “clearance”, ”burned
stones and ash”, “pollution from kindled”, and * recreation security” are
serious and should be attended in environmental concepts and ill-considered
recreational behaviors. The ill-considered recreational behaviors are kabobs (in
12.5K and 13.3K), catching fishes in the creek (in 9.5K, 12.5K and 12.7K) and
fishing (in 9.5K and 13.3K). (2) Tourists supported to total quantity control on
automobiles, penalty, demonstrated service, close on appointed reason or date,
booking application. Tourists did not support to construct park, kabobs and
camp areas, but toilet, nature shading facilities, demonstrated tablet and
indexes. The control quantity of tourists is better on 200-300 peoples per day.
(3) A regulation of total quantity control on automobiles can be prevented from
polluting the environment in the basin. (4)The basic geographic, environmental
qualities monitoring and ill-considered recreational behaviors information are
integrated base on Environmental Systems Research Institute (ESRI)
ArcMap9.0. They are helpful for analyzing the impact and relevance of
environmental qualities and ill-considered recreational behaviors by users.

Finally, we addressed conclusions and basin administration management
suggestions on tourist environmental concepts, ill-considered recreational
behaviors control, environmental monitoring, GIS integration of environmental
monitoring and ill-considered recreational behaviors surveys.

Keywords: Tonghou creek, Recreational Behaviors, Environmental Monitoring,
Geographic Information Systems (GIS), Basin Administration and
Management
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3= 4=
5=
19 Varl9
20 Var20
21 Var2l
22 Var22
23 Var23
24| Var24
25 Var25
26 Var26
27 Var27
28 Var28
29 Var29
30 limit 1=200 2=300
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35| tourists 2= 3=
— 6=
36 trans 2 3=
5:
37 type 2=
3
38 live
4.1.3
12.5K 13.3K)
( 9.5K 12.5K 12.7K) 4
14 ( 9.5K 13.3K)
4 7
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4.1.40

9.5-10K

1 2 1 11:00-16:00 0 0 0 0 0 0 00 00 00 2
2 4 5 10:50-11:20 0 0 0 0 0 0 0 3 0 0 0 0 0 0 6

1 4 s 13:10-13:41 0 0 0 0 0 0 10 20 00 0

1 4 5 11:40-11:50 0 0 0 0 0 0 00 10 20 0
2 4 5 11:40-11:55 0 0 0 0 0 0 0 0 3 0 0 0 0 0
3 4 5 11:50-11:58 0 0 0 0 0 0 00 20 00 0
4 4 5 11:58-12:10 0 0 0 0 0 0 0 0 8 0 0 0 0 0




4 5 10:30-10:50 0 0 0 0 0 0 00 00 03 0
2 4 5 10:50-11:10 0 0 0 0 0 3 0 0 0 0 0 0 0 0

13.5K

4 5 13:00-13:30
4 5 13:10-13:20
13:00-13:06

4 5 13:10-13:15

A W N P
~
v
o O o o
o
o
o
o
o
o
o
(&)
o
o
o
o
o

1 2 13 11:00-16:00 0 0 0 0 0 0 00 10 61 5
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4.1.4

4.1.41
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10

60

62

64
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96
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4.2

42.1 GPS
Global Positioning System GPS
2 GPS (HOLUX GPS
Receiver GM-210 GARMIN GPS 120)
GPS 42.1 422
3D (ArcGIS)
(Photoimpact) ArcGIS
Photoimpact
ArcGIS 8.X Photoimpact
1.
2.
* BMP( )
ArcMap ArcCatalog ArcMap
ArcCatalog
50
1 2

3D

4.2.1 4.2.1
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AR % AT R s B E

4.2.1
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4.2.1 GPS (HOLUX GPS Receiver GM-210)
4/16/94 AM10:40~PM13:00( )
(
( 4.2.1)
1 24.850098000 121.571039000
)
0.8K 2 24.845011000 121.583566000
)
9.5K 3 24.843819000 121.629970000
12.3K 4 24.837322000 121.643913000
)
12.4K 5 24.836374000 121.643593000
)
12.7K 6 24.836512000 121.646228000
13K 7 24.836850000 121.648830000
)
13.3K 8 24.835637000 121.650937000
)
13.5K 2 9 24.836396000 121.651572000
)
13.7K 10 24.837440000 121.652058000
)
13.9K 1 11 24.836851000 121.652246000
)
14K 12 24.836312000 121.652806000
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422 GPS (GARMIN  GPS 12C)
1/20/94 AM10:00~PM1:00( ) 2/12/94
AMO9:00~PM12:00(

) T™2 m) | GPS

13.3K b

314950 | 2747927 | 450
24
13K b
314736 | 2748040 | 442 .
12.7K 3D
) 314470 | 2748027 | 440 s

;2'4K 314221 | 2748016 | 455 3D12

123K 314232 | 2748123 | 471 2D

) 23

9.5K 3D

312863 | 2748833 | 371
) 10
0.8K b
308133 | 2748911 | 264
10
)
3D
) 306882 | 2749523 | 290 0
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4.2.2

()

=

9.5K
12.7K
13K(
13.3K

422

)

422 423 424 425

13.3K
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424 12.7K
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.DO( )

.COD ( )
. TOC( )
.SS( )
TKN

© N NUn AW~

8 TOC( )

(pH) pH meter SUNTEX pH/ORP
Controller

SUNTEX SC-120 Portable Conductivity
Meter NIEA W203.51B

(DO) DO meter WTW Oxi 315i
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Chemical Oxidation Demand (COD)

NIEA W517.50B
(TOC) TOC Analyzer
(O-I-Analytical, model 700) TOC (KHP)
100
IR
(SS)
(NIEA W210.56A)
TKN
NIEA W420.50B
NIEA W415.51B
()
423 4
Chemical Oxidation Demand (COD) (TOC)
TKN
( )
(COD)
COD 20 mg/L
(TOC)
(TKN)

4/15

78



423 4
1/20/94 AM10:00~PM1:00 ( ) 4 1 6
DO () TKN NO3-N SS TOC COD pH
(mg/L) (mg/L) (mg/L) (mg/L) | (mg/L) | (mg/l) (ms/cm)
13.3K 9.45 14.71 1.09 0.32 0.00 0.44 N.D. 7.94 | 0.066
13K 9.70 14.35 1.20 0.32 0.01 0.53 N.D. 8.01 0.066
12.7K 9.58 15.46 1.54 0.29 0.00 0.41 N.D. 7.6 0.065
9.5K 10.51 14.55 0.74 0.31 0.01 0.82 N.D. 7.62 | 0.062
2/12/94 AM9:00~PM12:00 ( 6 2 11
DO () TKN NO3-N SS TOC COD pH
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) | (mg/) (ms/cm)
13.3K 9.50 16.40 1.82 0.28 0.00 0.36 N.D. 7.03 0.066
13K 9.30 15.90 1.74 0.31 0.00 0.32 N.D. 7.39 0.073
12.7K 9.50 16.60 2.57 0.28 0.00 0.59 N.D. 7.31 0.074
9.5K 9.20 16.30 2.51 0.30 0.00 0.11 N.D. 7.39 0.076
3/26/94 AMI10:40~PM13:00 ( ) 18 50 08
DO () TKN NO3-N SS TOC COD pH
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) | (mg/) (ms/cm)
13.3K 9.23 17.20 0.80 0.23 0.00 0.34 N.D. 7.68 0.074
13K 9.82 16.91 0.65 0.24 0.00 0.23 N.D. 7.6 0.075
12.7K 9.50 17.90 0.95 0.22 0.00 0.44 N.D. 7.6 0.075
9.5K 9.50 17.90 2.03 0.25 0.00 0.48 N.D. 7.41 0.079
4/15/94  AMI11:20~PM14:00 ( 16 3 32
DO () TKN NO3-N SS TOC COD pH
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) | (mg/) (ms/cm)
13.3K 8.50 17.85 5.50 0.40 0.00 0.11 N.D. 7.95 0.077
13K 8.60 17.15 0.38 0.43 0.00 0.24 N.D. 7.94 0.077
12.7K 8.40 17.80 4.56 0.44 0.00 0.22 N.D. 7.97 0.079
9.5K 9.00 17.50 0.42 0.30 0.00 0.14 N.D. 8.1 0.08
4/16/94 AM10:40~PM13:00 ( ) 93 26 75
DO () TKN NO3-N SS TOC COD pH
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) | (mg/) (ms/cm)
13.3K 8.60 19.30 1.01 0.48 0.00 0.11 N.D. 7.98 0.078
13K 8.70 18.30 0.43 0.38 0.00 0.16 N.D. 7.98 0.077
12.7K 8.70 18.60 1.34 0.38 0.00 0.17 N.D. 8.5 0.075
9.5K 8.80 19.40 0.79 0.37 0.00 0.09 N.D. 8.6 0.077
a.COD N.D. ( 20 mg/L)
b.
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4.2.3

()
8 4 4
1.
2. 0.8K
3. 9.5K
4. 12.3K
5. 12.4K
6. 12.7K
7. 13K( )
8. 13.3K
()
01dB-Stell(

SIP 95 1.2-1.5

Leq)

( Leq)

()

4.2.4
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4.2.4

1/20/94  AM10:00~PM1:00 ( )
( )
13.3k | 13k 12.7k | 12.4k |12.3k | 9.5k 0.8k
(64) (53) (37)
Leq (dB) | (67 (62.5) o (62.4) (67) (70)
(67.5) (54)
(72.5) (47)
(57)
2/12/94  AM9:00~PM12:00 ( )
( )
13.3k |13k 12.7k |12.4k |12.3k | 9.5k 0.8k
(67) (63) (62) (51) (66)
Leq (dB) (75) (59.6) (53) (60)
(73) | (66.5) (45)
(57)
3/26/94 AM10:40~PM13:00 (
( )
13.3k |13k 12.7k | 12.4k |12.3k | 9.5k 0.8k
(67) (57) (60) (48)
Leq (dB) (73) (67.3) (55)
(70) | (64) 3 (52) (45)
(60) (61.6)
(55)
4/15/94 AM11:20~PM14:00 ( )
( )
13.3k |13k 12.7k |12.4k |12.3k | 9.5k 0.8k
(65)
Leq (dB) (54.3) (73) (59) (58.3) (50.1) (62.5) (40.5)
(70.3)
(62.4) (54.7)
4/16/94 AM10:40~PM13:00 (
( )
13.3k |13k 12.7k | 12.4k |12.3k | 9.5k 0.8k
(63) (66)
Leq (dB) | (60) (60) (58) | (59.2) (58.9) (60)
(65) (50)
(49.2)
(69.9)
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12.4K

4.2.6

4.2.7
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4.2.4

()

13K

13.3K

13.5K 2
13.7K

13.9K 1
14K

AN I S

(Yamanaka’s
soil hardness tester FUJIWARA SEISAKUSHO, LTD)

( mm)
4.2.5
4.2.5

10 mm 1
2
10 — 25 mm 1.
2
25 -30 mm 1.
2

30 mm

()
4.2.6

4 16 )
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4.2.6

13K 13.3K 13.5K 13.7K 13.9K 14K
2 1
( mm
4 15 30.7 28.2 28.7 27.9 27.9 25.9
4 16 30.8 28.0 29.5 29.6 30 20.6
4.2.8 (Yamanaka’s soil hardness tester FUJIWARA

4.2.9

SEISAKUSHO, LTD)
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4.2.5

326
4 15 4 16 42.7
326 9 1 4
38 50 18 108
100 36
49 51
50
13km 26km
326
4 16 4.2.7 4 15
4.2.7 /4
326 | 4/15 | 4/16
(326 4/16 Y| 415 )
18 16 93 | 100 55.5 16
50 3 26 | 100 38 3

TEDS5 Taiwan emission database system version

40km/hr
2005 7
TSP PM, SOx Pb
NOx CcO THC
428
X X 429

85




428 ghkm/ 2005
40km/hr TEDS5

/
TSP PM10 Sox Pb NOx CcO THC

0.1455 0.0846 | 0.0086 0.0003 0.3400 1.7100 0.5300

0.2633 0.1937 0.0043 0.0002 0.0100 1.9800 1.6300

0.0966 0.0604 0.0043 0.0002 0.2900 1.8100 1.1200

3/26 4/15 4/16 3
5 9
17
2 8
04 0.5
4/16
10.8 kg/ 4.4 Kg/
1.8
0.95 kg/ 0.6 kg/ 4/15
1.7 kg/ 0.7 Kg/
0.31 0.15kg/
0.09 kg/
429 g/
/ TSP | PMIO | SOx | Pb | NOx Co HC

756.6 | 4399 | 447 1.6 1768.0 | 8892.0 | 2756.0

684.6 | 5036 | 11.2| 0.5 26.0 | 5148.0 | 4238.0

2512 | 157.0 | 11.2| 05| 754.0| 4706.0 | 2912.0

1692.3 | 1100.6 | 67.1 | 2.6 | 2548.0 | 18746.0 | 9906.0

3/26( ) 13621 792| 80| 03] 3182| 1600.6 496.1

3423 | 251.8 5.6 0.3 13.0 | 25740 ] 2119.0

125.6 78.5 5.6 0.3 377.0 | 2353.0 1456.0

604.1 | 409.5| 192 | 0.8| 7082 | 6527.6| 4071.1

4/15 121.1 70.4 721 02| 2829 | 1422.7 441.0

20.5 15.1 03] 0.0 0.8 154.4 127.1

7.5 4.7 03] 0.0 22.6 141.2 87.4

149.1 90.2 7.8 0.3 306.3 1718.3 655.5

4/16 703.6 | 4091 | 41.6| 1.5] 16442 | 8269.6 | 2563.1

178.0 | 130.9 291 0.1 6.8 1338.5 1101.9

65.3 40.8 291 0.1 196.0 1223.6 757.1

9469 | 5809 | 474 | 1.7 | 1847.0 | 10831.6 | 4422.1
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4.3.1

4.3.2

A A e

| (mg/L)
(mg/L)

CO

5
ID
DO(mg/L) (O TKN
NO3-N (mg/L) SS(mg/L) TOC (mg/L) COD
PH (ms/cm)

TSP  PMI10 Sox Pb  NOx
THC
Leq (dB)
(mm)

1/5000

433
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GPS
GPS
TWD67 TWD97
TWD97

GPS TWD97

T
f &
T -_:.-.l‘ll Ill 1% AN
7 B ) if
[ ) BT
e A
S "' i
[OOETT T =i
Lapery |+ Torp- it bamar =]
= 7 WAL Locatinn (1] 5568 000X 3§ (ki )
a Fall | Vil
balil 2
= Pl 131k R
Gie Fene 1 ®
FACILITY 13 ZRi5mk
THI X 24735
TH2 Y Fruna
HEET 43
GF3_HOTE 300l e R
BT

A O RN L LD
&

4.3.5

EXCEL
ACCESS
4.3.6

434

oG- R e E SR L =
Rl oy i g S
AR EAECERE: 13 M| 13k oREEm
o 214736 YufR:  ZF4S040
— AR R A
| mbepsm | smpe.. | mok..| sk || oo e | Tee (Mo, [ss .| Toc.. | cop.. | PH | stmee
200571720 | 10:00 | 13:00  JHEE 97 1435 12 0.3z 001 053 MO, 801 0066
20052712 0900 1200 | mATERS | 9.2 154 174 031 0 0.3z MD. 739 0073
20053726 10:40 | 13:00  {HE 982 16491 065 024 D 0.23 MO, 76 0075
PO0S/4415 | 11:20 | 1400 IHEE 86 175 038 043 0 0.24 MD. 794 0077
200574416 10:40 | 13:00  {HE 87 183 043 038 0 0.16 ME. 798 0077
Kl | i3

4.3.6
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4.3.3

1.
43.7
43.8
43.9
=
T AT
I syl LI
T PR R R T R
RIRG FAE B 1.7
=04 12,7k PIRLE EoE
MR F14462
AR 2748008
== |
BT EEE
st MEA
4.3.7
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O

Sales Per Category
i 250

Akl a0

.=_____-.--"'". 47 -
150 150
IEU'W = E 100

pol—% - - . an
WOSAO0  0SMNT  DOOSHGE | J0OSMAS | IDOSMAE

[+00 wmMF am x TEN

— EflFEER
EIrEm
e
oo .."LJ TEMED
ELEC vl PH

=

4.3.8

ik e

4.3.10
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2005 j2 /1 1100 1600 BMEH  JHEA ™ 0 0
20054405 1MED 120 PRE(EE EHE L 1] n 3 u 0
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434
ESRI ARCVIEW 9.0 4.3.12

Microsoft Office Web Component  MS
OWC Microsoft Office Microsoft Office
Excel

T =
M o it o e B

DER@ "B At ARO N AGNEFResBAGAS ]|
o WEER o ROTEEE LR R T

4.3.12 ArcView 9.0
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5.1
5.1.1

5.1.2

5.1.3

(ROS)

16

(LAC)

40

100

95

(VIM)

200-300



5.2

5.2.1.

5.2.2

(pH

96

SS



4. 200~300

(1). |
2). 80 20 (

3).

5.2.3
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93
( 93 69
93
4-5

4-12

94

98

GPS GIS

93 7
93
93 12 -94 4
100 )

ESRI  ArcMap9.0



33

31-41 2002
pp2-8
1997
2001
(GPS)
48-67 1997
32(3)
409-424 1999
- 60
1990
pp.15-25 1996
1993
86-
-11(6) 1997
83-10 1994
1995
1990
1991

http://www.wratb.gov.tw/

http://www.forest.gov.tw

http://www.wra.gov.tw/
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20

100
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(
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(03)528-6629 (03)521-5454

300 2
http://www.forest.gov.tw/web/information/form_input-all.htm
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- COD
Aoch G SR T S — RN AR WIW-A£ES5H

KRR S R AP R
SFEEEE IR (83 RERTFREERLE
bR M T E EE

WIEA WELT.50B
— - T

A WER | Chemical Ouygen Demand » MIH§ COD ) ok HHRTSRe M AT e flC
= = JO YT R T PG SRR N T A - ] (A AR i - RTEARERE A
TEREW R o2 8 T AR - BT R I - AL W L3 CTinihiE

W AEMERIE - LIS A R M SR s R SR IR
W BUAT RN kA (L

T~

Ay el O i B 2000 mglL » COD 0% 20 3 450 mg/L Aol frdf ¢ i
Sk  FEMFRAGANCE COD (@FCER o BN RS T R T IRE) -

= . T

{=} TEFHFHEREENS-TEE - SiririoRei ST aWa AR [EEEE
crirt B I S e Tl e - EmaE R MR N EaTEW - B R
FAEPTER « S AW R MR A A o L R

1) ELRE {pyodine ) ML S ERERRL - S5 COD (RESTREER
; ]

{Z) e Al A L S T Bl - ST RS FE A R R
e ESREE . i S EE A MR AT RS R -

(M) AT (X-) SFETREEATEm, - R AR ANAA T LUk « &EF 5
mi AR A, 0. g S58E A - FIET SR cEE TR0 I8« SEMhE T S+
B+ O] LLFIORERSREEN | 1R SR e 2000 mpdl. 39+ T RN

() ERAMAEWEES LT AR - BIiRE | mg EEARAMEEDT A 10 mg BEACERAEERT NI LLFRER -
¥ - =R kR R IO R R SRR -

170} PEREERAOCS (WESEE T - foifeE 7 - ISR TR (L ETeEnT2 - i - 72
Mk RS HEL LT T « SR A fTEUE R - XF COD ELE -

1l ﬁgﬁ%ﬁﬁﬂiﬂﬂﬁi*m.ﬂﬁﬁﬂ P ES AR PR T wEHE

§ T4+

L 4

{—) AW ( Digestion vessels ) | WA R REA MW  HERN T 16X100mm
2OH150 mm 8 25K150 mm « G M TR HEAAE ( TFE ) a7l ¢ fRiL s E
FET » Wb ) BN R E e SRR R LOET M e (AR
PRl - 5 B il R T S OO0 (R R kAl LR E2SE 5D
mm B EE « [ER AR ol i -

B ESHER MEY ETRASEE 0ol (T EE 2nm) TR R

g {borosileale ampule } = 2RRETESEE A i - LISOEEH S -

1) DOERRiR { Heating bleck ) C iEIERER - "B EEERE R S - 20N E=TL AL
AL R - HiEEE 45 F Simm ¢

1= ) IERgRahtteR | Block heateroroven ) © SEMDIRIEM R RS o ORLEE B RAFERS
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et RE R AR T RN MIiNOEIN

S - kiR AR E 1508 2 « IR heekiR B o B Enil & AR
WAL W R 7 L T iR « B o LB  WE A R e
T2h o SRS s - FEEG - BRSEMEMTE 150 T-oR0 2 3T o« FEmEN
T EE - THIMARE R E e, -

{0} PIERRAESRO R | Ampuls sealer )

R i CAh ]

{7 TR I aaE 00 mg e

- S

1 EREk ) RPHEER L6 M Seem [ ERORE S

120 BREE C R R i AR R EE

(=) MEEESIELEAE - O0LET M A% 4502 ¢ MHEGEES (SRR LOATHERE 2 e o [0
A 500 ml BN ¢ HEREMDCA LGT ml MREEERS - 322 RBEEE  RRSIERE 0 EIE
ElEERELL -

(09 RERRREE . B 2S5 L ARESRReRIO . 5 EEROGE BR | 2 E [ sRCLUIHNMRERELR
JEF) HRERSES AR AR RS

17 ERETEEEA | S8 14557 1,10 - =8 3E! 1,10 -phenanthroline monockydrate 130 0,595
p HERTEIRE M TR E D ml | AT -

175 ) REEANEE MR RS 0 010 M 38 202 ¢ RERNER TR RS BN R 0 0, 20 ml oAE
B - REIEEEETRELL « A EL R 000 M SR fT R e
LT rri i WA W e
EERE | DIk i - R —E TR SRR D o TR
M, 23 2 i T o 0 Lo SRR R i s T -
ERFEE R ATE ST E R E (M = AT AL AR (el ) X0 EE
Fi B SR SR AR (ml )

1B BALTEER (Sulfamscacd ) SEESREERRRMMEY THE EAEER - R EH LiE=
(00 chil e { —Ri S AP mg FRHE AR AT I 10 mp I EERAS « (BL
P2 - 0 B o SR AL A AR - T ¢ e ok chli A A O T R i
T0E  EFERIETEETE

L0 CO0 FEEGEDE - BB 0425 BT I0TIRES RS FTWENSY CEHF) - TR
R SERE L L - KHFBE AR 00D (S 1170 me fmy + RS COD
E 500 mg /L« HEEETFE - KEFESEpaiE= A -

i) EERR -

i+ AalR 0% -

5 - FRHRET

ELME SERR R BN 1R D 500 mL 22 4, « MO AR R A i - EEUMEE RIS
seiRery pH {E 2 BT » 8% 470 1ol - (NTFEHEIRE T -

+ - 8

i—) [EEN O BERELL 0% SRENEEE R L oY - REERTEIE 1 o B
e LIBOMER iR o ISR - W - WE S S o LB
W EE FENELRYRREEEERE AR

(20 @R IO URE E NEAE  S ERBR R IR - DR A,
oA S g
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b TR R BT R R i MINM-#IW

(=) kR TR R FER AR T TR RS -
(M) o W O _Eainiba e « ol E R EEET o AT
Eﬁﬂ'& s P R IR R - T S WA T S

(H) Hmfﬂﬁﬂalﬁﬂmim 12 AioakiRin St AEch - ORhEE 2 [

(70) DRt ch SR M P « OISR - Mk irsh « WRRRRE-hEl» TRE
B RiEhaEm: o eTmES e i R HENEE AN
PER BEETLURE EETEMMEREF - ETeR X HEEE - 5
B R TR

(4) MmesEMseliE o R EAE RS REEEE o b T - B =
%Hﬂ v BRSO IR LRI R — R = AR R

() fE R ol 2 3 3 SIS SR RN T L) 0025 W EE AN S IR
- R R A R L - SRR L

(FL) BISKERRET AR « o S0 I E e TR (T2 B B -

A R
RS (mp /L) = {A—B) x MxED00/V

A R RS i P IO RERRS PR RN (mL )
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94 5
(oH ) (DO) (BODS) (COD) (SS) (NH3.N) | (Coliform group)
/ / /oY /) /100 ) ()
5/9 7.7 8.5 0.6 3.0 0.3 0.04 55 228|100 ()
5/9 7.5 8.5 0.7 3.3 0.2 0.04 350 2211100 ()
5/9 7.4 8.5 0.7 3.5 23 0.03 260 23.5/1.00 ()
5/9 75 8.5 0.4 1.8 0.4 0.01 200 24.111.00 ()
5/9 7.9 8.5 0.6 2.7 3.0 0.03 260 24.0(1.00 ()
5/11 7.6 8.4 0.3 1.4 0.9 0.02 260 202|100 ()
5/11 7.5 8.4 0.2 0.4 1.4 0.03 520 2231.0 (
5/11 7.5 8.4 0.5 2.4 2.9 0.04 2,100 222(1.0] ()
5/11 6.8 8.3 0.6 2.6 1.6 0.04 200 19.8(1.0] ( )
5/11 7.1 8.3 0.4 1.2 3.4 0.02 260 199(1.0] ( )
5/11 7.3 8.4 1.1 5.2 12.4 0.03 390 19.1(1.0] ()
5/11 7.1 8.3 0.5 1.0 42 0.06 6,000 207|101 ()
94
2.0 () , 20 3.0 , 3.1 6.0 , 6.0
(ND) 0.01.
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ESRI ArcGIS 9.0 Desktop
ArcGIS 9.0 Desktop

ArcGIS Desktop 9.0

USB Key

I. USB Key

2. ArcView Rainbow
ArcView9

SSD5411-32bit.exe

1. startup.exe Install ArcGIS Desktop

ArcGIS 9

Choosa from the following installation options:

Install ArcGIlS Deskiop

mimstranve mstan of ArcGIS
for Metwork Distribution {Advanced)

Thn fucGES Daocumantalon i on the LR
ESRI Sofware Docwmentmion Librany GO J. ﬁ Y,
T

(
» ol

Heln E xil

2. Next
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Welcome to the ArcGIS
Desktop Setup program.

I 5 STCngky o mrancked Tt o gl el
inckows progean Bakong iusning thi agiep
EHaginm

Clck Cancel o quit setep and ciose any progams
ol hevs ey Chick Meod o conbnees he
mnetaleion

WRRNMG Thig progiam i protecied iy
copr gt [me end inemaional restise
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program. or&my pomion of & may mee n sean
ohil Bnd criminel peneiias, Ssdwil De proseculed
e s i et o e e L diar ke

neinl Gude e W Corcel_|

I accept the license agreement

Licenzs Agmemani
You mus! agras with the icensa sgreamant [E204 and E 30| below o proceed

IMPORTANT-READ CAREFULLY g

UNLESS IT I SUPERSEDED BY A SIGHED LICENSE AGREEMENT
BEETWEEN YOU AND ESEI, E3EI I3 WILLING TO LICENSE THE
SOETHARE, DATR, QR DOCUMENTATION TO YOU ONLY OM THE
COMDITION THAT Yo RCCEPT ALL OF THE TERME BHD CONDITICHNS _ﬂ

EXHIBIT 1 a

ECOPE OF USE

{BE300 2/04)

The acops of use [of =ach ESRI Baftware identified below

iz described in the applicable footnotes listed in 1:]
= | gocapt the losnes apreement

Emmmuulm
Yirw FOF | Besst | <Back | pess Concel |

Typical Next

155



Select Instaliation Typa
Saled tha desired netallsion sype.

5. Next

. Destination Folder
£ Salact afolder whare the application will be nstalled

6. GIS Python Next
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Pythan destination folder
Selec & iolder whene Pythan sl be nstslled

7. Next

Ready to Install the Application
Clhick Mest to Begin inslallation,
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Updaling Sysbern
The features you zelected are cumeathy being installed.

Indializing...

Can o

9. Finish

-II:II Hj

ArcGIS Desktop has been
successfully installed.

ok Finish o el thes insiallation,

% HEck; Carre| |

10. YES
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1§ Installer Information ) il

to ArcGlS Deskiop to take effect. Click Yes to restart now or Mo if

@ 'ou must restartyour system for the configuration changes made
wou plan to restart manually later.

I1. OK

R e

Additional Installation
Components

Plizera select which opbonal instsllshon
CompoeeT Yo wish i iraisll

™ ArcEES Tunnel Data

™ ArcGES Do laop Develope Kn

I [Cryuinl Aapens ersion 5 0o E5Fd

1. Register Now
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o "
ArcView Registration

To nun tha sofwans: you sust rmgisiar wih ESA1
oand obiain an auhaoricakon fie

To Fegielad vout sofwana lalai dick an
St ProgremesrAcGiExDeskiop
Admmistion o stad e recisTathon moend

I have received an au...... Next

Welcome to the ArcView Registration Wizard

“Yau must mgisfar e Acyvies 40 sotwane befom yau cem i on Yaur compubar,
Salact an oghan balow

| hiwsa wshadad Anchher and need 1o ne gishes tha safwar

| hies alreedy tegistenad the sofwans and reed 0 spster acdibonsd ApcGIS exansion.

B hewa recaned an swhanzatan fle om EER] and &m now eedy 1o fnish e egisiston
PIMCEss

Brower Authorization file Next
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Toxt and Livenss filss (Vosnbct ootFdat? ) |
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4. Finish

D. ArcGIS Desktop SP3
1. ArcGISDesktop90sp3.msp Next
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Welcome to the ArcGIS

Desktop Installation
Wizard

Itis stranghy recammendad that you el &l

Windowes progrems bedors running this Setup
Fragram

Chick Cancel 1o quil Selup and close &y programs
wou hewe Funning. Click Mest 1o corfinus with the
Setup pragram

WARNIMG This program is protecied by
cogeright ey and infsemabonal teatas

Uit criged reproduclion o destribusion of thiz

- progre. oo mrn poetan of & my resullin sesans
ol and ciminel penalias, and wil be proseculed

The mesrmum exdeq posshle undes sy,

oo | Haas | Cancsl I

Upililifeg Sydlies
T Pt yoe Sed g oaed &ie ey bsing inialad

Finish SP3
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ArcGIS Desktop has been
successfully installed.

Chich, Firdst o Godl thai ireaisl sl

USB Key PC USB
€ ArcGIS € ArcMap ArcMap

T [astalBSheM Wizand EJ
BIEN SRR EEAREERRR
InstallShield Wizard

InstakShie iR wizerd IEEE SRR FE8 (FRERaT
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SeiE InstallShield Wizard
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ESRI ArcView 9.0 Microsoft Office Web
Component MS OWC Microsoft Office
Microsoft Office
ESRI ArcView 9.0 Microsoft Office
1

4 ESRI ArcView 9.0
+ Microsoft Office Web Component 10 (Office97-2002

)

1 MS-Office MS-OWC
MS-Office97 MS-Office98
MS-Office2000 MS-Office2002( MS-Office Xp)
MS-Office Office 2003
Microsoft Office Web Component 10
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