LAMPIRAN A

BIOCHEMICAL OXYGEN DEMAND (BOD:s)

. AL 212/214

P

Introduction

The BOD, COD, TUD and TOC provide information on the load of the
water. The Biochemical Oxygen Demand (BOD) in waste water, indus-
trial waste water and surface water (lakes, rivers, streams) is

an expression of the quantity of oxygen which is consumed during

the decomposition of organic decomposable substances by biochemi-
cal processes.

The BOD determination is an important factor in reasuring the in-
fluence of domestic and industrial waste water on sewage plants
and receiving canals.

Manometric methods for determining the Biochemical Oxygen Demand
(BOD) have been known for many years, but they usually require
just as much expertise as the Standard Dilution Method according
to German Standard Processes (Deutsche Einheitsverfahren).

The BOD Unit AL 212 resp. 214 has been compared with the Standard
Dilution Method under controlled laboratory conditions. It pro-

duces comparable results and a high degree of accuracy in routine
analysis.

This satisfied the demand, long felt by those directly involved
in this field, for a BOD unit which is simple to operate, since
the characteristic features of the standard type of manometric
unit (Warburi and Sierp) are combined with modifications, which
reatly simplify the system. No chemical analyses are required to
etermine the BOD value.

Measuring Principle

A specified amount of waste water is poured into one of the bot-
tles (fig. 1) which 1is linked to a mercury pressure gauge which
itself is sealed on one side. Above the sample in the bottle is a
quantity of air which contains approx. 21 % oxygen.

In the course of the analysis, the bacteria consume the oxygen in
the sample solution, which is continually replaced by new oxygen
from the gas volume of the sample.

The oxidation of the organic substances leads to the formation of
carbon dioxide, which moves over to the gas area and is then
brought out of gas equilibrium by means of chemical reactions
with a few drops of potash lye, which are put into the seal cup.
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A negative pressure forms in the sample bottle, which is then te-
corded on the pressure gauge. The respective BOD value can be
read off in mg/l. In the course of the analysis (usually 5 days)
the sample is kept permanently in motion by magnetic stirrers,
thereby ensuring a constant gas exchange (02 - C0p) -

Putting the Unit into Operation

1. Set up unit

a) in a temperature controlled room, or

b) in the thermostatically controlled cabinet AL 180
resp. 360 at 20 *+ 1 oC.

2. Remove the screw stoppers on the pressure gauge housing.

3. Using the funnel, pour 2 ml mercury into each pressure Rauge.

4. Then pour in 1 - 2 ml (approx. 13 - 20 drops) of distilled
water. (To guarantee a uniform water vapour pressure in the

pressure gauge. This small layer of water also serves to pre-
vent mercury vapours.)

Preparing the Sample

1. Check the pH value of the sample (see 'pH value').

2. Adjust the temperature of the sample to 20 + 1 ©C before
filling it into the sample bottle.

3. Measure the required sample quantity (see table 1) with the
overflow measuring flask and pour it into the clean sample
bottle (see 'temperature').

4. Place a magnetic stirring rod into each sample bottle.
5. Place the sample bottle on the BOD unit.

6. Fill 2 drops of potash lye 45 %* in each seal cup and place
the cups into the bottles.

---——-—--...,_..____-_-——.---—-.-.-——----—-----—-——---—————--——--_---_..

* If appropriate care is taken, small pieces of soda lime or
small tablets of caustic soda can be used instead of potash
lye. Use TWEEZERS ¢

2/ 2%




7. Connect unit to mains power and switch on motor.

8. Fasten the screw stopper of the pressure gauge housing loose-
ly, do not tighten completely.

9. Fasten the screw cap of the sample bottle loosely, do not
tighten completely.

10. Close thermostatically controlled cabinet and wait for
approx. 30 minutes (to achieve temperature of 20 °C).

11. Tighten screw stopper of pressure gauge housing and screw cap
of sample bottle (do not use screw driver).

12. Adjust the zero line of the scale to the upper edge of the
mercuty column.

13. Enter in the data sheet the exact time measurement started.

14. Read off BOD values at least once a day and enter in data
sheet.

15. At the end of the fifth day measurement is completed. Read
of f scale value and multiply with the factor of the sample
quantity chosen (see ‘choice of sample volume') .

16. We recommend that at least one repeat measurement is taken
of each sample.

Choice of Sample Volume

The Biochemical Oxygen Lemand of a sample depends on its loading
with organic substances. The scale of the unit is designed for a
medium range (0 - 350 mg/l). By changing the sample quantity,
hozever, it is possible to adjust the measuring range as requi-
red.




Table 1:
measutring range sample volume factor
0 - 35 428 wl 0.1
0 - 70 360 ml 0.2
0 - 175 244 ml 0.5
0 - 350 157 ml 1.0
0 - 700 94 ml 2.0
0 - 1400* 57 ml 4.0

The actual BOD value is then calculated as follows:

recorded value x factor = BOD (mg/l)

Example: measuring range 0 - 70, i.e. sample volume 360 ml,
recorded value 190:

190 x 0.2 = 38 mg/l

The sample volumes are to be measured with overflow measuring
flasks in order to rule out errors due to inaccurate filling.

Dilution of Samples

If the measuring range is not sufficient for a heavily loaded
sample, the sample can be diluted accordingly. Distilled or de-
mineralised water is generally used for this purrose.

Table 2:

measur ing range sample volume ml diluting water ml factor

-—— - —— - - - - - . - - - -

0 - 1400 39.3 117.7 4.0
0 - 2800 19.6 137.4 8.0
0 - 3500 15.7 141.3 10.0
0 - 7000 7.85 149.15 20.0

The actual BOD value is then calculated as follows:
recorded value x factor = BOD (mg/l)

The dilutions refer to a sample volume of 157 ml.

_—-——---—_-...----_-...-—--—----—--_——-_—------—--—--—-------_--_-__..

* 1f particular accuracy_is required, it may be desirable with
any BOD value of over 700 mg/l to work with a diluted sample
instead of selecting a volume of 56 ml.




OXYGEN DEMAND, CHEMICAL

Method 8000

For water, wastewater and seawater

Reactor Digestion Method*; USEPA approved for reporting wastewater analysis**
(0-150 and 0-1500 ranges)
DIGESTION

~

2. Tum on the COD
Reactor. Preheat to

1. Homogenize 500 mL
of sample for 2 minutes in

a blender. 150 °C. Place the plastic
shield in front of the
0 to 15,000 mg/L Note:

reactor.
Homogenize 100 mL of sample. :
Pour the homogenized sample
into a 250-mL beaker and stir
with a magnetic stirrer.

Caution: Ensure safety devices
are in place to protect analyst
from splatiering should reagent
leaking occur.

Note: Blending ensures

distribution of solids and

improves accuracy and

reproducibility.

Note: [f samples cannot be
analyzed immediately, see
Sampling and Storage following
these procedures.

Caution: Some of the chemicals
and apparatus used in this
procedure may be hazardous to
the health and safery of the user
if inappropriately handled or
accidently misused. Please read
all warnings and the safety
section of this manual.
Appropriate eye protection and
clothing should be used for
adequate user protection. If
contact occurs, flush the affected
area with running water. Follow
instructions carefully.

*Jirka, A.M.; Canter, M.J. Analytical Chemistry, 1975, 47(8). 1397
**Federal Register, April 21, 1980, 45(78), 26811-26812
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3. Remove the cap of a
COD Digestion Reagent
Vial for the appropriate
range:

Sample COD Digestion
Concentration Reagent
Range (mg/L) Vial Type
010 150 Low Range
0to 1,500 High Range

010 15,000 High Range Plus

Use the c:zﬁ tool provided
to loosen the High Range
Plus vials caps.

Note: The reagent mixture is
light—sensitive. Keep unused
vials in the opaque shipping
container, in a refrigerator if
possible. The amount of light
striking the vials during the test
will not affect results.

4. Hold the vial ata
45-degree angle. Pipet
2.00 mL (0.2 mL for the
0to 15,000 mg/L range) of
sample into the vial.

0 to 15,000 mg/L Note:

Pipet only 0.20 mL of sample,
not 2.00 mL, using a TenSette
Pipet. For greater accuracy a
minimum of three replicates
should be analyzed and the
results averaged.

Note: Spilled reagent will affect
test accuracy and is hazardous
10 skin and other materials. Do
not run tests with vials which
have been spilled. If contact
occurs, wash with running
water.

Note: For proof of accuracy, use
COD standard solutions
(preparation given in the
Accuracy Check) in place of the
sample.



OXYGEN DEMAND, CHEMICAL, continued
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5. Replace the vial cap
tightly. Use the cap tool
provided, if necessary.
Rinse the COD vial with
demineralized water and
wipe the vial clean with a
paper towel.

l

)

9. Tum the reactor off.
Wait about 20 minutes for
the vials to cool to 120 °C
or less.

6. Hold the vial by the
cap and over a sink.
Invert gently several times
to mix the contents. Place
the vial in the preheated
COD Reactor.

Note: The vial will become very
hot during mixing.

10. Invert each vial
several times while still
warm. Place the vials into
a rack. Wait until the vials
have cooled to room
temperature,

Note: If a pure green golor
appears in the reacted sample,
the reagent capacity may have
been exceeded. Measure the
COD and, if necessary, repeat
the test with a diluted sample.

7. Prepare a blank by
repeating Steps 3 to 6,
substituting 2.00 mL (0.2
mL for the 0 to 15,000
mg/L range) demineralized
water for the sample.

Note: Be sure the pipet is well
rinsed, or use a clean pipet.

Note: One blank must be run
with each set of samples. All
tests (samples and blank) should
be run with the same lot of vials.
The lot number appears on the
container label.

Colorimetric

or
Titrimetric

11. Use one of the
following anag'tical
techniques to determine
the sample concentration:

Colorimetric determination,
0 to 150 mg/L. COD
Colorimetric determination,

0 to 1,500 mg/L COD
Colorimetric determination,

0 to 15,000 mg/L COD
Buret titration

8. Heat the vials for 2
hours.

Note: Many wastewater samples
containing easily oxidized
materials are digested
completely in less than wo
hours. If desired, measure the
concentration (while still hot) at
15 minute intervals until it
remains unchanged. Al this
point, the sample is completely
digested. Cool the vials to room
temperature for final
measurement.



OXYGEN DEMAND, CHEMICAL, continued

COLORIMETRIC DETER

1. Enter the stored
program number for
chemical oxygen demand,
high range.

Press: 4 3 5 READ/ENTER

The display will show:
DIAL nm TO 620

Note: DRI2000s with software
versions 3.0 and greater will
display “P" and the program
number.

Note: Instruments with software
versions 3.0 and greater will not
display "DIAL nm TO" message
if the wavelength is already se!
correctly. The display will show
the message in Step 3. Proceed
with Step 4.

5. Clean the outside of
the blank with a towel.

Note: Wiping with a damp towel
followed by a dry one will
remove fingerprints or other
marks.

2. Rotate the wavelength
dial until the small display
shows:

620 nm

6. Place the blank into

the adapter with the Hach

logo facing the front of the The displa v{'ill‘l show:
A

instrument. Place the
cover on the adapter.

Note: The blank is stable when

stored in the dark, See Blanks

for Colorimetric Determination

following these procedures.

MINATION, 0 to 1,5

00 and 0 to 15,000 mg/L COD

|
E \

3
3

3

Z

3. Press: READ/ENTER 4. Place the COD Vial

Adapter into the cell
The display will show: holder with the marker to
mg/{COD H the right.

7. Press: ZERO 8. Clean the outside of
the sample vial with a
towel.

then:
0. mg/l COD H



OXYGEN DEMAND, CHEMICAL, continued

9. Place the sample vial
in the adapter with the
Hach logo facing the front
of the instrument. Place
the cover on the adapter.

ZERO

10. Press: READ/ENTER
The displ& will show:
AIT

then the result in mg/L
COD will be displayed.

0 to 15,000 mg/L Note:
When High Range Plus COD
Digestion Reagent Vials are
used, multiply the displayed
value by ten.

Note: In the constani—on mode,
pressing READIENTER is not
required. WAIT will not appear.
When the display stabilizes, read
the resuit.

Note; For most accurate resuits
with samples near 1,500 or
15,000 mgiL COD, repeat the
analysis with a diluted sample.



OXYGEN, DISSOLVED (1 to 10+ mg/L DO)For water, wastewater and seawater

Azide Modification of Winkler Method with Digital Titrator
Using 300-mL BOD Bottle (Method 8215)

(22 Jlonfon

1. Collect a water
sample in a clean,
300-mL glass—stoppercd
BOD bottle.

Note: Allow the sample 0
overflow the boale for 2-3
minues to remove ary trapped
air bubbles.

Note: If samples carmot be
Sampling and Storage following
these steps.

FD

5. Remove the stopper
and add the contents of
one Sulfamic Acid Powder
Pillow. Replace the
stopper without trapping
air in the boule. Invert
several times (the
prepared sample).

Note: The floc will dissolve and
leave u yellow color if cxygen is
present,

2. Add the contents of
one Manganous Sulfate
Powder Pillow and one
Alkaline Iodide-Azide

Reagent Powder Pillow.

[

6. Sselect a sample
volume and Sodium
Thiosulfate Titration
Cartridge corresponding
to the expected
dissolved oxygen (DO)
concentration from
Table 1.

Immediately insert
thc stopper so that no
air is trapped in the
bottle. Invert several
times to mix.

7. Insert a clean delivery
tube into the Titration
Carridge.  Attach the
cartridge to the dtrator
body. See the Digital
Titrator manual for
assembly instructdons.

Table 1
Sample Titration
Range Yolume Cnrtrh:g Catalog Digit
(mg/l. DO) (mL) (N Naz$;03) Number Multiplier
1-5 200 0.200 22675-01 0.01
2-10 100 0.200 22675-01 0.02
10+ 200 2.000 14401-01 0.1

4. Wait until the floc has
settled. Invert the boule
again several imes and
wait until the floc setdes.

Note: Waiting until the floc
setties assures complete reaction
of the sample and recgenits.

8. Hold the Digital
Titrator with the cartri

tip pointing up. Tum
dcllvcré knob to eject air
and a few drops of titrant.
Reset the counter to zero
and wipe the tip.

Note: For added convenience,
see TitraStir Modification
Jollowing thess steps.



OXYGEN, DISSOLVED, continued
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9. Use a graduated 10. Place the delivery 11. Add 2 dropperfuls  12. Continue titrating
cylinder to measure the  tube tip into the of Starch Indicator until the solution
sample volume from solution. While dtrating, Solution and swirl to changes from dark blue
Table 1. Transfer the swirl the flask untl a mix. to colorless. Record the
sample into a 250-mL light yellow color number of digits
erlenmeyer flask. develops. Note: A dark blue color will ~ required.

Jorm.

| —
WEE

13. Calculate:

Digits Digit
Required X Muttiplier

= mg/L Dissolved Oxygen



Mecthod 8038

NITROGEN ’ A.MMONIA (0 to 2.50 mg/L N113~N) Tor water, wastewater* and seawater®

Nessler Method*™, USEPA accepted for reporting (distillation is required)™*

1. Enter the stored
program number for
ammonia nitrogen

(NH3-N).
Press: 3 8 0 READ/ENTER

The display will show:
DIAL nm TO 425

Note: DR/2000s with software
versions 3.0 arid greater will
display “P" and the program
number.

Note: Instruments with
software versions 3.0 and
greater will not display "DIAL
nm TO" message if the
wavelength is already set
correctly. The display will
show the message in Step 3.
Proceed with Step 4.

Note: If samples cannot he
analyzed immediately, see
Sampling and Storage
Jfollowing these steps. Adfiist
PpH of stored samples before
analysis.

*Requires distillatlon

2. Rotate the
wavelength dial until the
small display shows:

25 nm

Note: This test is sensitive (o
the wavelength setting. To
assure accuracy, run the test
using a 1.0 mg/L standard
solution and defonized waler
blank. Repeat Steps 9 to 12 at
stightly different wavelengths,
setting the dial from bigher to
lower values, until the correct
result is obtained. The
wavelength should be 425 12
nm. Always set this
wavelengtb by approaching
Jfrom bigh to low values.

READ
ENTER

3. Press: READ/ENTER

The display will show:
mg/1 N NH3 Ness

= Adapted from Standard Methods for the Examination of Water and Wasiewater.

*=procedure is equivalent 1o USEPA method 350.2 and Swandard Mcthod 4500-NH3 B and C for wastewatcr.

4. Fill a 25-mL
graduated mixing
cylinder to the 25-mL
mark with sample (the
prepared sample).

Note: For proof of accurucy,
use a 1.0-mg/l. Ammonia
Nitrogen Standard Solution
(listed under Optional
Reugents) in place of the
sample.



NITROGEN, AMMONIA, continucd
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5. Fill another 25-mL
mixing graduated
cylinder with deionized
water (the blank).

a
08

9. Ppour each solution
into a respective blank
and prepared sample
cells,

Note: The Pour-Thru Cell
cetn be nseel with this
proceelure. If the Pour-Thru
Cell Assembly Kit is used,
perioclically clean the cell by
pouring a few sodinm
thiosulfute pentabydrate
crystels into the cell Junnel.
Flusb it through the funnel
and cell with enough
cloionized water to dissolve.
Rinse out the crystals.

6. Add three drops of
Mineral Stabilizer to
each cylinder. Invert
several times to mix.
Add three drops of
Polyvinyl Alcohol
Dispersing Agent to
each cylinder (hold the
dropping bottle exactly
vertical). Invert several
times tO mix.

CLEAR
ZERO

10. When the timer
beeps, the display will
show: ‘

mg/l N NHj Ness
Place the blank into the
cell holder. Close the
light shicld.

Press: ZERO
The display will show:
WAIT

then:
0.00 mg/1 N NH3 Ness

7. Pipet 1.0 mL of
Nessler Reagent into
each cylinder. Stopper.
Invert several times to
mix.

Nodte: Nessler Reugent is toxic
and corrosive. Pipet carefully
and use a pipet filler.

Note: A yellow color will
develop {f ammania is preser.
(The reagent will cause a Jaint
yellow color in the blank.)

11. Place the prcl)ared
sample into the cell
holder. Close the light
shield.

TIMER
SHIFT 7

8. Press: SHIFT TIMER

A 1-minute reaction
period will begin.

Note: Continue with Step 9
while timar is running.

READ
ENTER

12. press: READ/ENTER

The display will show:
WAIT

then the result in mg/L
ammonia expressed as
nitrogen (NHa—-N) will be
displayed.

Note: Do not wail more than
flve mirtutes afler reugertt
addition (Step 7) before
performing Siep 12.

Note: The resuits may be

as mg/L ammonia
(NHy) or mg/l. ammonfunt
(NH, %) by multipiving the result
hy 1.22 or 1.29 respectively.

Note: In the constant-on
modle, pressing READ/ENTER is
not required. WAIT will not

. When the display
sabilizes, read the result.



pH

Method 8156

For water and wastewater

Electrode Method With a Portable Hach One Meter;
Two-Standard Calibration in Automatic Mode with Tem

1. Press:cl) 2. Press: pH

Note: Be sure no air bubbles
are trapped inside the tip of
the electrode or dispenser
tubing.

"~

5. press STANDARD 6. Rinse the electrode
and wait until the pH with deionized water
indicator stops flashing. ~ and blot dry with a
The S2 indicator will paper towel.

begin flashing. The

actual pH value will

appear on the display

and is based on the

default or last

calibration. Disregard

the value.

The display will light.

USEPA accepted for reporting*
perature Probe

3. Press: AUTO/MANUAL 4. Place the electrode

The AUTO indicator will
light. The S1 and pH
indicators will flash.
Zeros will appear in the
display.

Note: Hach buffers are
available as powders or
solutions, They are
color-coded for added
convenience.

7. Place the electrode
in the pH 7.00 buffer

and press the Dispenser

Button.

*Procedure is equivalent 10 USEPA method 150.1 and Standard Mcthod 4500-H* for water and wastewater

into a pH 4.01 buffer
solution and press the
Dispenser Button. The
temperature will show
the actual solution
temperature if the
temperature probe is
connected.

Note: In the Automatic Buffer
Modé, buffer solutions (PH
4.01, 7 and 10.00) may be
used in any order.

STANDARD

8. Press: STANDARD

s2 will stop flashing.
Walit until the pH
indicator stops flashing.
The actual pH value will
be displayed and is
based on the default or
Jast calibration.
Disregard the value.

Note: Pressing any key other
than the pH key at this point
will cancel the calibration
values entered and the meter
will revert 1o the previous
calibration.



pH, continued
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9. Press: pH 10. Place the electrode 11. To review, press
into the sample. Press  REVIEW to show the
Rinse the electrode with  the Dispenser Button. offset voltage and the

deionized water or a The meter will measure electrode slope in the

portion of the sample to  the sample pH. lower display. Press

be measured. Blot dry REVIEW again to return

with a paper towel. to measurement mode.
Note: For other calibrations or
more complete operation

instructions, refer to tbe
instrumert manual.

Sample pH Measurement (Calibration is required)

1. Press: 2. Press: pH 3. Rinse the electrode 4. Press the Dispenser
0 thoroughly with Button, Stir at a
The pH indicator will deionized water or a moderate rate either
1o turn the meter on, light. gon.ion of the sample to  with a magnetic stirrer
e measured. Blotdry  or with the electrode.
Note: Be sure no air bubbles ~ with a paper towel. When the Probe
are trapped inside the tipof  Place the electrode in Indicator stops flashing
the electrode or dispenser the sample. (indicates stability), read
tubing. the sample pH.
Note: If the sample cannot be
analyzed shortly after

sampling, see Sampling and
Storage following these steps.



SUSPENDED SOLIDS (0 to 750 mg/L)

Method 8006

For water and wastewater

Photometric Method*(Also called Nonfilterable Residue)

1. Blend 500 mL of
sample in a blender at
high speed for exacty 2
minutes.

Note: |f samples cannot be
Sam[iingandwﬂmx'ng
these seps.

Note: Obtain blender kocally.
All other apparatus is auailable
from Hach.

5. Rotate the wavelen
dial untl the small display
shows:

810 nm

2. Pour the blended
sample into a 600-mL
beaker.

3. Sdr the sample and
immediately pour 25 mL
of the blended sample
into a sample cell (the
prepared sample).

6. Press: READ/ENTER 7. Fill a sample cell with
25 mL of tap or deionized
water (the blank).

The display will show:
mg/1 SUSP.SOLIDS

+ Adapeed from Sewage and Industrial Wases, 31, 1159 (1959)

tap water by swirling or iapping
the bottom of the cell on a table.

6l3]lo

4. Enter the stored
number for
suspended solids.

Press: 6 3 0 READ/ENTER

The display will show:
DIAL nm to 810

Note: DRi2000s with software
versions 3.0 and greater will
display “P" and the program

8. Place the blank in the
cell holder. Close the
light shield.

Note: The Pour-Thru Cell
canmot be used with this

procedure.



SUSPENDED SOLIDS, continued

(@)
CLEAR N . READ
ZERO ENTER
L
9. Press: ZERO 10. Swid the prepared  11. Place the prepared  12. Press: READ/ENTER
samgle cell 10 remove any sample into the ce
The display will show gas bubbles and holder. Close the light The display will show:
WAIT uniformly suspend any shield. WAIT
then: residue. then the result in mg/l
0. mg/1 SUSP.SOLIDS suspended solids will be
displayed.
Note: In the constanu-on mode,

pressing READJENTER is not
requiared. WAIT will not appear.

When the display stabilizes, read
the result.
SAMPLING AND STORAGE SUMMARY OF METHOD
Collect samples in clean plastic or glass boules. This method of determining suspended solids is a
Analyze samples as soon as possible after collection. simple, direct measurement which does not require

The sample may be stored seven days by cooling to the flration or ignition and weighing steps that

4 °C 39 °F). gravimetric procedures do. The EPA specifies the

gravimetric method for solids determinations, while
INTERFERENCES this method is often used for checking in—plant
Calibradon for this test is based on parallel samples processes.

using gravimetric technique on sewage samples from
a municipal sewage plant. For most samples, this
calibration will provide satisfactory results. When
higher accuracy is required, run parallel
spectrophotometric and gravimetric determinations
with portons of the same sample. The new
calibraton should be made on your particular sample
using a gravimetric technique as a basis.

REQUIRED APPARATUS
Quantity Required

Description Per Test Units
Beaker, 600 mL, poOly ..ot ) each
51010 o L o U P SR S T TITEY T aswicnvasmemsmnns each
Cylinder, graduated, 500 mL, poly .. ................. ) each
Pipet, serological, 25 mL ............coovviiiiiiia.. ) each
Pipet, Filler, safety bulb . ...............oooiiiiii Voinnimansnsmsmsms each
OPTIONAL APPARATUS

Strang RoOd, la8S .« ciwin s v imimenonsmin 49 i 59 eismnmime s s submii@s 3/pkg

For additional ordering information, see final section.
In the U.S.A. call 800-227-4224 to place an order.

Cat. No.
.......... 1080-52
.. .. purchase locally
.......... 1081-49
.......... 2066-40
......... 14651-00



. . . Mcthod 8048
P[ IOSPI IORUS, REAC'I lVE (0 to 2,50 mig/L PO4)  lor watcer, wastewater and scawater

(also called Orthophosphate) PhosVer 3 (Ascorbic Acld) Methad* (Powder Pillows or AccuVac Ampuls), USEPA accepted for reporting®
USING POWDER PILLOWS

READ
ENTER

i

1. Enter a stoced 2. Rotate the 3. Press: READ/ENTE i i
. ‘ : R 4. Fil !

program number for wavelength dial until the 25 mL gf m%lz.ce" e

reactive phasphorus small display shows: The display will show:

powder pillows. 890 om mg/l PO~ PV Note: For proof of accuracy, use
OR a 1.0 mg/L Phosphate (0.33

Press: 4 9 0 READVENTER mg/1P PV mg/L P) Standard Solution listed

for units of mg/L PO~ under Optional Reagents in

R

O sample.
Press: 4 9 6 READ/ENTER placeof e

for units of mg/L P

The display will show:
DIAL nm TO 890

Nose: DR/2000s with sofhware
rersdons 3 0 and greater will
display "P" and the program
number.

Note: Instrumants with software
versions 3.0 and greater will not
display “DIAL rm TO" miessuge
if the weaelength is alroccly set
correcily.  The displety will show
the massage in Swp 3. Procesd
with Siep 4.

Note: For instrunents with
software verstons that do not
bave stored program method
496, refer (o Instrinmernii Setup
Jfollowing these steps.

eAdapred from Steenderd Mothoes for the Exasminettion of Water and Wasiewaier
= procedure is cquivalent o USEPA methoxd 365.2 for wastewater and Standard Method 4500-P-E for drinking water.



PHOSPHORUS, REACTIVE, continued
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5. Add the contents of
one PhosVer 3 phosphate
Powder Pillow to the
sample cell (the prepared
sample). Swir
immediately to mix.

Note: A biue color will form {f
phasphate is presert.

9. Place the prepared
sample into the cell
holder. Close the light
shield.

Note: Run a recgyenit blank for
this test. Use deionized water in
Place of the sample is Step 4.
Subhact this result from all test
results run with this kot of
PhasVer 3.

SHIFT 7

6. Press: SHIFT TIMER

A 2-minute reaction
period will begin.

Note: An 8-10 minute
reaction pertod should be used

{f determining total pbospbate
Jollowing the acid-persulfate
digestion.

Note: [f the sample
temperature Is less than 15 °C

(55 *F), allow 4 minutes of
reaction time.

READ
ENTER

10. Press: READ/ENTER
The display will show:
WAIT

then the results in mg/l.
PO4* or mg/L P will be
displayed.

Note: mg/L POy3- resdts cem be
expressed as mg/L phasphorus by
divieling by 3 or as mg/L
phospborus penkexds (P10s) by
mudtiplying by 0.75.

Note: In the constant-on made,
pressing READ/ENTER is not
recquired, WAIT will not appear.
When the display stabilizes, read
the resid.

7. Fill another sample
cell (the blank) with 25
mL of sample. Place it
into the cell holder.

Nose: The Pour-Tbru Cell can
be used with this procedure.

8. When the timer
beeps, the display will
show:

mg/1 P PV

Press: ZERO
The display will show:
WAIT
then:
0.00 mg/1 PO43- PV
OR

0.00 mg/1 P PV



Mcthod 8506
Yor water, wastewater and scawater had

COPPEI{ (0 to 5.00 mg/L)

Bicinchoninate Method® (Powder Pillows or AccuVac Ampuls); USEPA approved for reporting™ - (digestion required; Sce Section I)

USING POWDER PILLOWS

READ
ENTER!

1. Enter the stored 2. Rotate the
program number for wavelength dial until the
copper (Cu), small display shows: The display will show:
bicinchoninate~powder 560 nm mg/l Cu Bicn
pillows

Note: Determination of lolal

Press: 135 READ/ENTER  copper needs a prior digestion.

The display will show:

Note: |f samples cannol be
DIAL nm TO 560

analvzed immediately, see

Sampling and Storuge,
Note: DR/2000s with software following these sieps. Adjust
versions 3.0 and greater will pli of stored samples before
display “P" and the program analysis.

number.

Note: Instruments with
soflware versions 3.0 and
greater will not display “DIAL
nm TO" message {f the
wavelength is already set
correctly. The display will
shotw the message in Step 3.
Proceed with Step 4.

sAdapted from Nakano, S., Yakugaku Zasshi, #2 4B6-491 (1962) |Chemical Abstracls, 58 3390c (1963)|
=pretreatment required; see Interferences (Using Powder Pillows)
wepowder Pillows only: Federal Regisier, 45 (105) 36166 (May 29, 1980)

3. Press: READ/ENTER

i

4. Fill a samtple cell
with 25 mL of sample.

Note: The Pour-Thru Cell can
be used with this procedure.

Note: For proof of accuracy,
use a 1.00 mg/L copper
stundard solulion
(preparation given in the
Accuracy Check) in place of
the sample.

Note: Determine a reagent
blank for each new lot of
reagent. Repeat Steps 4 to 10,
using deionized waler as the
sample. Subtract this value
from each result obiained with

this iot qf reageril.



COPPER, continued

P TIMER

§ wld | I

5. Add the contents of
one CuVer 1 Copper
Reagent Powder Pillow
to the sample cell (the
prepared sample). Swirl
to mix.

A 2-minute reaction
perod will begin.

Note: A purple color will
develop if copper is present.

Note: Accuracy s not affected
by undissolved powder.

READ
ENTER

9. Within thirty
minutes after the timer
beeps, place the
prepared sample into WAIT

the cell holder. Close
the light shield. copper will be
displayed.

Note: [ more than five

minutes elapse after the timer  Note: In the constani-on
mocle, pressing READ/ENTER
Is not required. WAIT will not
appear. When (he display
blank. Press: ZERO. Inscrt the  stabilizes, reacl the resull.

hecps, ZERO SAMPLE may
appear. If so, remove the
prepared sample. Insert the

prepared sample.

6. Press: SHIFT TIMER 7. When the timer

10. Press: READ/ENTER
The display will show:

then the result in mg/LL

CLEAR
ZERO

8. Press: ZERO

beeps, the display will

show: The display will show
mg/1 Cu Bicn WAIT

Fill the second sample cell then:

(the blank) with 25 mL of 0.00 mg/1 Cu Bicn

sample. Place the blank

into the cell holder.



NITRATE, HR (0 t0 30.0 mg/L NO3~ -N)

Mcthod 8039

For water, wastewater and scawater*

Cadmium Reduction Method (Powder Pillows or AccuVac Ampuls)
USING POWDER PILLOWS

1. Enter the stored
program number for
high range nitrate
nitrogen (NO3™-N)-
powder pillows.

Press: 3 5 6§ READ/ENTER

The display will show:
DIAL nm TO 500

Note: DR/2000s with software
versions 3.0 and greater will
display "P" and the program
number.

Note: Instruments with
software versions 3.0 and
greater will not display “DIAL
_-nm TO" message if the

" wavelength is already set
correctly. The display will
show the message in Step 3.
Proceed with Step 4.

Note: If sample cannot be
analyzed immediately, see
Sampling and Storage
Jollowing thesa steps. Adjfust
the pH of stored samples hefore
analysis.

2. Rotate the

wavelength dial until the

small display shows:
500 nm

*For scawater, 2 manual calibration Is required; see Interfrences.

3. Press: READ/ENTER

The display will show:
mg/l NNO3~ H

i

4. Filla sam})lc cell
with 25 mL of sample.

Note: For proof of accuracy,
wse a 10 mg/l. Nitrate Nitrogen
Standard Solution (listed
under Opifonal Reagents) in
pluce of the sample.

Note: A reagent blank must
he determined on euch new lot
of NitraVer 5. Perform Steps
4 1o 12 wsing defonized water
as the sumple. Subtract 1bis
value from each result
ohtained with this lot of
reagent,



NITRATE, HR, continucd

F:)

i

5. Add the contents of
one NitraVer 5 Nitrate
Reagent Powder Pillow
to the cell (the prepared
sample). Stopper.

SHIFT

TMER

i

6. Press: SHIFT TIMER 7. When the timer beeps, 8. Fill another sample

Shake the cell vigorously
until the dmer beeps in

one minute.

Note: A deposit of unoxidized
metal will remain after the
NitraVer 5 Nitrate Reagent
Pouxier dissolves. This deposit
will bave no effect on test

resulls.

Note: Shaking time and
technique influence color
development. For most

accurate results, make

Successite testson a 10 mg/L
Nitrate Nitrogen Standard
Solution listed under Optional
Reagents. Adfust ibe sbaking
time to oblain the correct

result,

press: SHIFT TIMER cell with 25 mL of
sample (the blank).

A 5-minute reaction

period will begin.

Note: An amber color will
develop if nitrata nitrogen fs
preseru,



IRON, TOTAL (0 10 3.00 mg/L)

Mcthod 8008

For water, wastewater and scawater

FerroVer Mcthod® (Powder Pillows or AccuVac Ampuls); USEPA approved for reporting (digestion is required; see Section I)*
USING POWDER PILLOWS

1. Enter the stored
program number for
iron (Fe), FerroVer,
powder pillows.

Press: 2 6 5 READ/ENTER

The display will show:
DIAL nm TO 510

Note: DR/2000s with software
versions 3.0 and greater will
display “P" and the program
number:

Nota Instrumerus uith sofuerre
versions 3.0 and greater will not
display “DIAL nm TO" message

if the wavelength is already set

correctly. The display will show
the message in Siep 3. Proceed

with Step 4.

Note: If samples cannot be
analyzed immediately, see
Sampling and Siorage following
these steps. Adfust pH of stored
samples before analysis.

2. Rotate the

wavelength dial until the

small display shows:
510 nm

Note: Determinction of iotal
iron needs a prior digestion; use
the mild, vigorous or Digesdubl
divestion (Section | of the
DR/2000 Procedures Manual).

READ
ENTER

i

3. Press: READ/ENTER 4. Fill a cell with 25 mL
of sample.
The display will show:
. mg/l Fe FV Note: For proof of accurucy,

use a 1.0 mg/L iron standard
solution (preparation given in
the Accuracy Check) in place
of the saumple.

*Adapted from Standard Metbexds for the Examination of Water and Wasiewater
*Federal Register, 45 (126) 43459 (Junc 27, 1980)



IRON, TOTAL, continucd

-
i

5. Add the contents of
one FerroVer Iron
Reagent Powder Pillow
to the sample cell (the
prepared sample). Swirl
to mix.

Note: An orange color wiil
Sform if iron (s present.

Note: Accurucy is not affected
by undlissolved powder.

9. Press: ZERO

The display will show:
WAIT

then:

0.00 mg/1 Fe FV

TIMER
SHIFT

6. Press: SHIFT TIMER

A 3-minute reaction
period will begin.

Note: Samples corlaining

visible rust sbould be aliowed
1o react at least five minutes.

10. Within thirty
minutes after the timer
beeps, place the
prepared sample into
the cell holder. Close
the light shield.

. Note: |f more than five

minuies elapse after tbe limer
beeps, ZERQO SAMPLE mety
appear. [f so, remove the
prepared sample. insert the
hlarnk. Press: ZERO, Insert the
prepared sample.

i

7. When the timer
beeps, the display will
show:

mg/1 Fe FV
Fill another sample cell
(the blank) with 25 mL
of sample.

READ
ENTER

11. Press: READ/ENTER

The display will show:
WAIT

then the result in mg/L
Iron will be displayed.

Note: In the constant-on
mode, pressing READ/ENTER is
not required. WAIT will not
appear. When tbe displey
stabilizes, read ibe result.

8. Place the blank into
the cell holder. Close
the light shield.

Note: For turhid samples,
treat the hlank with one
0.2-gram scoop of RoVer Rust
Remover. Swirl 10 mix.

Note: The Pour-Thru Cell
can be used with this
procedure.



Mecthod 8051
SULFATE (0 to 70 mg/L) For walcer, wastewater and scawater

SulfaVer 4 Method*, USEPA. accepted for reporting**
USING POWDER PILLOWS

P =
6J( 8]0 READ
ENTER
READ
ENTER a
1. Enter the stored 2. Rotate the wavelength 3. Press: READ/ENTER 4. Fill a clean sample
program for sulfate dial undl the small display cell with 25 mL of
(S04%). shows: The display will show: sample.
450 nm mg/1 SO42-
Press: 6 8 0 READ/ENTER Note: Filler highly turhid or
Note: For greater accuracy, colored samples. Use filtered
The display will show: prepare an instrurent suriple i this step and Step 6.
DIAL nm to 450 - culihration for each new lot of (e labwerre listeed wunder
SudfaVer 4 Sulfate Recgery Oprional Apparutus.
Note: DR/2000s with sofhweare Poeder Pillows; see Calibration
versions 3.0 and greater will follkwving these steps. Note: For proof of accuracy, use
display “P" and the program u 50 mg/l sulfate stamelerd
number. solution (see Accurucy Check)

in place of tbe sarple.
Note: Instruments with software i
versions 3.0 and greater will not
display “DIAL nm TO" message
if the wavelength s alreacty set
correctly. The display will show
the message in Step 3. Proceed
with Step 4.

Note: If samples cannot be
analyzed tmmediatety, see
Sampling and Storuge followwing
these steps.

*Adapeed from Siandeared Metbods for the Examination of Weier and Weedenater
*Procedure s equivalent w USEPA medwd 375.4 for wastewsiter.



SULFATLE, continucd

FD

i

5. Add the contents of
one SulfaVer 4 Reagent
Powder Pillow to the

TWER
SHIFT 7

6. Press: SHIFT TIMER
A S—-minute reaction

sample cell (the prepared  period will begin.
sample). Swid to
dissolve. Note: Allow the cell o stemed
undisturbed.
Note: A white turbidity will
develap if sulfete is presert,
Note: Accuracy is not affected
hy undissolved powder:
CLEAR
ZERO
9. Press: ZERO 10. Within five minutes

after the timer beeps,
place the prepa.r‘:crs
sample in the cell holder.
Close the light shicld.

The display will show:
WAIT

then:
0. mg/1 SO4%~

i

7. When the timer
beeps, the display will
show:

8. Place the blank into
the cell holder. Close the
light shield.

mg/1 S04
Fill a second sample cell
with 25 ml. of sample
(the blank).

Note: The Porar-Thru Cell
canmot be used with this

procedure.

11. Press: READ/ENTER

The display will show:
WAIT

then the results in mg/L
SO42~ will be displayed.

Note: In the constant on mode,
pressing READ/ENTER is not
required. WAIT will not appear.
When the display stabilizes, read
the result,

Note: Clean the sample cells
with soap and a brush.



Method 8160

CONDUCTIVITY (0-199.9 ps/cm, 0-1.99 mS/cm, 0-19.9 mS/cm) For water and wastewater

Direct Measurement Method; USEPA accepted for reporting*

1. Prepare the
Conductivity Meter for
operation as directed in
the instrument manual.
Set the RANGE switch to

1
|

2. Immerse the probe in
a beaker containing the
sample soluton. Move
the probe up and down
and tap it on the beaker

Select
200 puS/cm
or
2mSicm ’\
or
20 mS/cm L N

4. Rinse the probe
thoroughly with deionized
water after each
measurement.

3. Select the appropriate
range, beginning with the
highest range and
working down. Read the
conductivity of the

the highest range. to free any bubbles from  sample. Note: It is necessary 10 immerse
the electrode area. the probe in several beakers of
Note: If the probe bas been in Note: For proof of accuracy, use  deionized water 1o rinse the
storage, soaking before use may — Note: The probe must be a Sodium Chioride Standard probe frnternally.
be necessary to ensure the probe  immersed beyond the vent boles.  Solution in place of the sample
is thoroughly wetted. (see Accuracy Check). Note: To display units as TDS,
Note: The Hach Model 44600 press the TDS buston. To corvert
Portable Conductivity/TDS meter ~ Note: lf the reading is in the from microSiemens/cm, mg/L
awsomatically compensates for lower 10% of the range, swiich  sodfum chioride, or mg/L as
sample temperature deviations o the next lower range. If the calcium carbonate, see Figure |.
Jrom 25 °C. If the instrument conductivity of the sample
used does not compensate for exceeds the range of the
termperature, measure the instrument, dilute the sample
sample tlemperature and set the  and calculate the conductivity.
instrument's temperature control  Dilution instructions are
set accordingly. included in the instrument
martual (this is not a ssmple
voltametric dilution).
SAMPLING AND STORAGE CONVERSIONS

Collect samples in clean plastic or glass bottles.
Analyze samples as soon as possible after
collection. However, samples may be stored at
least 24 hours by cooling to 4 °C (39 °F) or below.
The conductivity meter will compensate for any
variation of temperature from 25 °C.

Water sample containing oils, greases, or fats will
coat the electrode and affect the accuracy of the
readings. If this occurs, clean the probe with a
strong detergent solution, then thoroughly rinse
with demineralized water. Mineral buildup on the
probe can be removed with 1:1 Hydrochloric Acid

Solution.

The following table provides equations for
converting the conductivity readings to other units
of measure.

Table 1. Conversions

To Convert:
From To Use this equation
mS/cm uS/cm mS/cm X 1000
uS/cm mS/cm uS/cm x 0.001
uS/cm pumhos/cm pS/cm x 1
mS/cm mmbhos/cm mS/cm X 1
uS/cm mg/L TDS uS/cm x 0.5
g/L TDS mg/L TDS g/L TDS x 1000
mS/cm g/L TDS mS/cm X 0.5
mg/L TDS gL TDS mg/L TDS x 0.001
mg/LTDS gpg TDS mg/L TDS x 0.05842
g/L TDS gpg TDS g/L TDS x 58.42
HS/cm ohms cm 1,000,000 + pS/cm
mS/cm ohms cm 1,000 + mS/cm

*Procedure is equivalent o USEPA Method 120.1 and Standard Method 2510-B for wastewater.



CONDUCTIVITY, continued

Microsiemens/cm < mg/L Sodium Chloride*

MCROSIEMENSCM 0 02 04 0.6 08 10 12 14 18 18 20
| SUTE PRODI FTTTY UTETE LUwny FUuTy PSR TUTY. VDN PRTT CRTE [PRT) [TUR FUTTU TTET PTT SN PR D |
NeCl r T T 1 1 1 T T | T T T I T I | T T LI
mote 05,10 15 20 25 30 35 40 45 50 55 60 85 70 J5 B0 85 .90 991
MCROSIEMENSCM  © 2 4 s s 10 12 " 16 18 20
MO 85 NaCi 9510 15 20 25 30 35 40 45 K0 65 60 65 70 75 B0 85 9.0 931
MCROSIEMENSCM 0 20 © © 0 100 120 140 160 180 200
moLas HeGA 9510 15 20 25 30 35 40 45 50 55 60 65 70 T5 80 85 90 948
MCROSIEMENSCM 0 200 400 000 ) «® 12% 14K 18K 18K x
oL ae el 95100 150 200 260 300 360 40 450 500 550 600 650 700 7SO 800 850 900 950 1K1008K
MCROSIEVENSCM 0 2% o« &« ® 10K 12K K 16K 18K 20K
o mNec| 1K 15K 2K 28K 3K « 5K & ™ & "« 10K 1NK 18K
Microsiemens/cm « mg/L Calclum Carbonate*
MCROSIEMENSCM 0 0.2 04 0.6 08 1.0 1.2 14 18 18 20
Mo as CaCly 08 0 8 20 25 3 35 A0 A5 S50 55 80 85 0 5 97
MCROSIEMENSTM 0 2 4 s s 10 12 “ 16 1 20
moA. as CaCQy P10 15 20 25 30 35 40 45 60 65 60 €5 70 TE 797
MCROSIEMENSCM 0 2 © ) 0 100 120 140 160 180 200
ot a CaCQy 8010 15 20 25 30 35 40 45 50 B85 60 6 70 T5 80812
MCROSIEMENSCM 0 200 400 600 800 1K 12 14K 1.6K 18K %
moas CaCQy S0 100 150 200 250 300 350 400 450 500 650 600 650 700 750 800 850 8607
MICROSIEMENSCM 0 2« 4K K K 10K 12K 14K 16K 18K 20K
I....l....I".ﬁ..l.i,.|.L,.kl..f.l..f.l.L.lJ.l.l.[,...IJU.I.x.l.l“;A[.Li.l.l.,ll.L.I..ul.J.LL..Ll.f%
NaCl

sl 900 1K x 3K « K o L « M 05K 984K
*Esti values - A all lons g conductivity are NaCl or CaCO;, respectively.

FIGURE 1 CONVERSION SCALES
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LAMPIRAN C

Jadual 1 : DATA KUALITI AIR SG. LINGGI 1985
SNO SUNGAI | TARIKH | SUHU|BOD| COD |DO[NH,-N| SS |PH|COND| TDS | TS NO;| PO, Cu | Fe
2719610 |BATANG PENAR | 23/1/85| 230| 13| 3.8] 89| - 13.00 72| 300/ 510 640 - | 02 - |02
BATANG PENAR | 20/5/85| 270 13| 62|85 02 7.0 68/ 300/ 520/ 590 - | 81 - |02
21001 |BATANG PENAR | 45/5/85] 19.0| 09| 4.1| 90 - 12.0| 57| 350/ 280/ 400/ - | 01l - | 06
BATANG PENAR 45/1/185| - 071 3.0 - - 9.0/ - - 480 57.0{ - « o= | o
BATANG PENAR 9/9/85| 250 08| 72|75 0.1 4.0/ 69| 300/ 370, 410 - | 02| - | -
BATANG PENAR 18/11/85{ 250/ 12| 85|80/ 0. 13.00 7.1{ 300] 290/ 420{ - | 01| - | -
2719622 |BATANG PENAR 23/1/85| 25.0| 1.8 100/ 63| 03] 710 61| 550 530 1240 - | 01| - |22
BATANG PENAR 20/s/85{ 250/ 3.6| 189/ 6.6/ 0.5 130.0{ 66/ 700/ 630 1930 - | 03| - |37
21002 |BATANG PENAR 45/5/85| 21.0/ 18] 14.0/ 63| 03| 189.0| 57| 500/ 580! 2470 - | 02| - | -
BATANG PENAR 45/1185| - 47| 1510 - 1.0 227.0] - - 650 2920/ - | 03] -
BATANG PENAR 9/9/85| 27.0] 3.0 35.0{ 45 23| 489.0| 67| 900/ 930 5820/ - | 06| -
BATANG PENAR 18/11/85)| 26.0| 14| 150/ 6.0 04| 139.0 6.8) 600 680 2070/ - | - - | -
2619607 |LINGGI 23/1/85| 28.0{ 4.4| 30.0| 5.8 12| 104.0/ 7.1| 80.0] 69.0 1730 - | 04| - |35
LINGGI 20/5/85| 230/ 34| 214| 54 08 1350] 62| 800 600/ 1950/ - | 02| - |32
21005 | LINGGI 45/5/85| 21.0| 32| 24.0| 5.5 1.0 2280 65| 750/ 66.0] 2940/ - | 04| - | 47
LINGGI 45/1/85| - 5.0/ 37.0{ - 36| 334.0| - - 85.0( 4190 - | 05 - |48
LINGGI 9/9/85| 28.0| 3.3| 356.0[ 0.3 49| 506.0| 6.6/ 150.0| 1060/ 6120/ - | 02| - |95
LINGGI 18/11/85)| 29.0| 27| 19.0{ 45 07| 161.0| 6.8/ 800/ 630/ 2240/ - | 02| - | 5.0
2519604 |LINGGI 23/1/85| 250, 2.1| 15.0| 59] 07| 49.0f 27| 1000/ 650/ 1140 - | 03] - | -
LINGGI 20/5/85| 24.0) 1.7) 157/ 69| 04| 1250/ 61| 80.0[ 800/ 2050/ - | o1 - | -
21007 |LINGGI 45/5/85) 21.0] 3.1| 34.0/ 6.0 04| 1400.0| 5.6/ 600! 760 14800 - | 06 - | -
LINGGI 45/7/85| - 4.7 300| - 10| 628.0| - » 73.0, 7010 - | 01 - | -
LINGGI 9/9/85| 27.0| 60| 30.0f 48/ 35 1230] 5.8/ 1400/ 950/ 2180 - | oS5 - | -
LINGGI 18/11/85| - 3.5 74.00 40{ 05| 9750| 69{ 800/ 960 10710 - | 02| - | -
2519621 {LINGGI 23/1/85| 26.0{ 19| 16.0] 5.0 11| 106.0] 6.6] 900| 44,0/ 1500, - | 03| 0.01] 2.8
LINGGI 20/5/85| 260[ 2.0/ 19.6/ 3.8] 04| 142.0] 59| 90.0] 790/ 2210/ - | 0.1f 0.0l| 6.7
21008 |LINGGI 45/5/85| 22.0] 3.0/ 23.0/ 50/ 09| 317.0/ 63| 900/ 480/ 3650/ - | 03] 7.02| 7.5
LINGGI 45/7/85| - 500 390 - 14| 4570 - . 107.0 S64.0/ - | 02| 002] 1.9
LINGGI 9/9/85| 28.0) 50[ 27.0| 24| 40| 133.0{ 52| 1500 1250/ 258.0{ - | 0O.l| 0.01] 56
LINGGI 18/11/85| 27.0] 22| 18.0| 3.1 0.5| 151.0| 68 70.0] 44.0f 1950( - | 0.1] 0.01] 4.4
2420602 |LINGGI 23/1/85] 28.0{ 01| 16.0f 52| 04| 750/ 2.4/ 800 7220/ - - | 04 - |33
LINGGI 20/5/85| 250| 1.0/ 17.8] 4.8 0.2| 1260/ 6.1 700/ 820 2080 - | 01| - | 55
21009 |LINGGI 45/5/85| 22,0 22| 20.0| 50| 0.4] 206.0| 55 70.0{ 1040/ 3100 - | 04| - | -
LINGGI 45/7/85| - 48| 63| - 1.9] 4660.0| - - 81.0| 47410/ - | 01| - | 1.2
LINGGI 9/9/85| 29.0] 60/ 190 3.9] 24| 920| 65| 1400 16100 2530, - | 04| - | 4.8
LINGGI 18/11/85| 27.0| 18] 17.0{ 29/ 02 106.0| 67| 70.0| 151.0( 2570 - | 0.1] - | 43
2421601 |LINGGI 23/1/85| 27.00 1.2{ 13.0| 6.1 0.1 25.0| 65| 400/ 580/ 830 - | 02 - | -
LINGGI 20/5/85| 25.0] L1| 114] 66| 0.1 40,0| 62| 400| 540/ 940/ - | o1 - | -
21010 |LINGGI 45/5/85| 22.0| 10| 14.0| 6.5 02| 680| 52| 700/ 660 1340/ - | 02| - | -
LINGGI 45/7/85| - 3.6| 200 - 0.5| 128.0] - - 350, 1630, - | 01| - | -
LINGGI 9/9/8s| 280 27| 17.0| 5.5 02| 460/ 5.6/ 500] 59.0 1050 - | 03] - | -
LINGGI 18/11/85| 27.0| 12| 15.0] 4.1 0.1 66,0 6.8 300| 440/ 1100 - | - -] -
MAX 29.0| 6.0 1510/ 9.0] 4.9 4660.0| 72| 150.0| 722.0| 4741.0] - | 8.1 7.02| 9.5
MIN 190/ 01| 3.0/ 03] 0.1 40| 24| 300| 280/ 400/ - | 0.1 0.01]| 0.2
PURATA 253 27| 26.6| 58 L1| 4110 6.1 78.1| 101.5| 4906/ - | 0.6| 2.01| 4.1
MEDIAN 255 22| 179) SS| 0.5| 1270/ 65 70.0{ 655 2070/ - | 02| 0.01] 4.0




Jadual 2 : DATA KUALITI AIR SG. LINGGI 1990
SNO SUNGAI TARIKH 'MASA| SUHU [ BOD| COD | DO| NHIN | S8 | PH | ConD | Tos TS | NO3! PO4| Cu | Fe
2719610|BTG. PENAR 17/1/90] 915 26.0{ 89| 155 45|  22] 920 69 80.0 86.0 1780 - | - | - | -
BTG.PENAR | 1529 930] 280 26| 202| 63 31 250 69 90.0 630 8o - | - -1
21001 [BTG.PENAR | 133/90|  900[ 300 39| 612 43 29| 50| 0.0 130.0 500 oo - T
BTG. PENAR 19490]  900| 28.0[ 3.6] 282 40 32 520] 65 110.0 77.0 190 - T
BTG. PENAR 23/590]  93s| 280 67| 22.1] 23 49] 1300] 68 190.0 103.0 230) - | - [ -]
BTG. PENAR 19/690] 900|280 22| 173 37 1.9 600 69 . 131.0 ool - |- -1 -
BTG. PENAR 1777/90]  900[  280] 2.5| 156| 42 47] 680 6.0 140.0 74.0 0| - | - | - -
BTG. PENAR 16/890] 900 280 54| 305 32 36/ 390 65 120.0 129.0 1680 - | - | - |-
BTG. PENAR 23/1090] 900 25.0] 2.7  188] 56 10 870 68 70,0 65.0 20 - | T
BTG. PENAR 131290 900|260 27| 260] 45 29| 620] 6.8 70.0 106.0 tesol - [ T
[ 2719622[BTG. PENAR | 17/1/50| 1020 270] 3.7 399 ] I P ) N Y N A T B A I |
BTG. PENAR 15290 1030f 290 33| 289] 12 22| 660] 6.5 100.0 65.0 NN
21002 |BTG. PENAR 13390 1000]  29.0] 68 18] 45 40| 2120 69 1200 102.0] o] - | - -
BTG. PENAR 19/4/90] 1000[ 280 06| 393 40 21] 620 64 1100 7.0 130 - [T
BTG. PENAR 23/5/90] 103s|  28.0] 25| 483 42 22| 1130] 69 1100 50.0 6o - -T
BTG. PENAR 19/6/90] 1000]  270[ 29| 220] 43 1.6] 50 67 . 72.0 1270 - [ - -T-
BTG. PENAR 17190] 1000 270 40| 312] 41 23] 560] 6.0 1200 63.0 ool - - T
BTG. PENAR 16890 1010] 270 48] 398 17 42 840 69 210.0 98.0 80 - [ -
BTG. PENAR 23/1090] 1000]  26.0] 35| 24.6] 4.6 0.8 1120[ 63 80.0 78.0 1900 - | - [ -] -
BTG. PENAR 13/1290] 1000 260 30| 279 4. 18] 700 6.7 110.0 730 1430f - | - -
2619607 |LINGGI 17190 1200]  27.0] 42| 22.1] 48 15| 970 s59 100.0 59.0 160 - [ -1 -1-]
LINGGI 157290 1140|290 41| 285 45 66 60.0] 69 180.0 830 wol - [ - 1-7T-
21005 |LINGGI 13390| 1100]  28.0[ 22] 270 40 39 840[ 65 160.0 110.0 1940 - [ -~
LINGGI 1990|1140 280 29" 195 s.0 26]  105.0] 66 180.0 137.0 wo| - | - |- -
LINGGI 23590 1200] 270 2.1 232] 32 44] 640 66 . 60.0 12400 - | - |- -
LINGGI 19%690] 1100] 27.0] 3.8 224] 3.1 39| 1600 6.0 180.0 90.0 w500 - | - [ -1 -
LINGGI 16/890( 1145] 280 22[ 35.1] 3.6 8.1 850 6.0 210.0 157.0 w20 - | - | -] -
LINGGI 231090 1230 260 400 211 46 4] 1090 6.9 100.0 830 w20 - | - -
LINGGI 13/1290] 1145] 260 34| 313] 42 21] 1340 67 110.0 920 neo| - | - |- -
2519604| LINGGI 17190] 1030]  27.0] 4.5] 19.4] 5.8 L[ 1090 62 100.0 109.0 280 - | - [ - -
LINGGI 15290 1100]  27.0] 83 32.7] 3.1 22| 360/ 69 140.0 770 3o - | - [ -]~
21007 |LINGGI 13390 1100{ 290 73] 27.9] 40 30 930/ 6.1 250.0 1230 260 - | - | -] -
LINGGI 19/490] 1045] 280] 28] 29| 38 19 oo 67 180.0 1150 20600 - | - | - | -
LINGGI 23/590[ 1100] 290 32 20.6] .0 13 1nso[ 69 1200 87.0 20200 - | - | -] -
LINGGI 19/690] 1100 290 24| 312 28 21| 620 69 P 98.0 1600 - | - | - |-
LINGGI 177190] 1130]  280[ 3.5[ 17.5] 46 28] 830[ 6.0 1700 1200 030 - | - [-[-
LINGGI 16/890] 1100 280[ 1.8 31.3] 60 34 1160] 69 300.0 142.0 a0 - | -] -]
LINGGI 231090 1050( 250 2.8 21.5| 6.0 1.0[ 1700 63 90.0 93.0 630 - | - -]
LINGGI 131290] 1100] 260 22| 282] 471 22] 1zto] 7.1 130.0 95.0 260 - | - - -
2519621 | LINGGI 17190 111s| 270 49 283 238 08 1610] s8 80.0 76.0 w10l - [ - -]~
LINGGI I1s290] 1130] 280] 29| (08| 5.0 7] 320 71 120.0 69.0 w010 - | - | -] -
21008 [LINGGI 13300 1135 290] 33| 185 28 25[  s40] 69 170.0 104.0 1580 - [ -1 -1-
LINGGI 19/4/90| 1145 280 22| 329 18 1.7]  e70] 65 350.0 85.0 1520 - | - | -] -
LINGGI 23/590| 1150 290 2.5] 240 19 07| 1020 - 90,0 67.0 1690 - | - | - | -
LINGGI 16/890( 1145|280 3.1| 259] 37 03] 620 6.1 170.0 129.0 vio| - | - [ -[-
LINGGI 23/1090| 1150|260 2.5| 227 54 08] 2110/ 69 70,0 84.0 9so0 - | - | -1 -
LINGGI 131290 1140 250 1.3] 242 22 19 670] 63 120.0 95.0 1620 - | - [ -]~
2420602 | LINGGI 17190 1415] 270[ 32| 15.1] s2 0.4] 1370] 62 60,0 61.0 1980 - | - [ -1
LINGGI 15290 1230] 290 19] 119 29 01| 210 72 170.0 84.0 toso] - | - 1T
21009 |LINGGI 133/90] 1250] 290] 3]  173| 27 21 200 69 110.0 99.0 ool - [ - | -1~
LINGGI 19/4/90| 1400 290 12| 222 S0 13 630 68 120.0 74.0 90 - | - -~
| |umcar 23/590| 1415 29.0] 24|  21.0] 2.5 07| 107.0] 69 90.0 99.0 060 - | - |- -
LINGGI 19/6/90| 1430] 29.0| 14| 12.8] 28 09| 280 69 . 86.0 maof - | -1
LINGGI 17190| 1430|280 2.5| 1s2| 38 09 11.0] 69 1500 83.0 940 - | - [ -1
LINGGI 16/8/90 o 280 32] 205 37 19| 420 68 1200 950 13700 - | - [ -~
LINGGI 23/1090( 1400 290 2.8] 28.1] 36 0.6 3890 63 60.0 132.0 sa0f - | o[-
LINGGI 131290 1400 27.0[ 2.4 194] 30 12[ 680 60 100.0 69.0 30 - [ - -1~
2319601 | LINGGI 17190 1530| 280 1.3} 830/ 54 01| 480| 76 400000| 241580| 242060( - | - | - | -
[ LINGGI 152/90| 1530 29.0] 1.0] 2095 62 o1 390 73 45000.0] 324970 325360 - | - | - | -
21010 |LINGGI 133/90] 1440] 300 s.5| 2550 47 02| 660] 73 45000| 327840 328500 - | - | - | -
LINGGI 1949 1500] 29.0[ 1.0 717.4] 49 06| 130 72 100000 (13170 113300 - | - | - | -
LINGGI 23/5/90| 1530[ 280 0.5 72.1] 22 06| 670 72 27000]  14817.0] 148840 - | - | - | -
LINGGI 19/6/90[ 1530]  31.0] 06| 864 352 06 1300[ 71 . 15674.0]  157040| - | - | - | -
| |umGar 177790| 1s45] 290{ 20| 220.1| 6.0 03[ 18.0] 7.1 290000  24834.0[ 248520 - [ - | -]
LINGGI 16/8/90| 1450 300 15| 402 63 03]  13.0] 72] “2510000( 116820 116950 - | - | - | - E
LINGGI 23/1090| 1630 290 08| 60.4] 42 09 34.0[ 7.1 100000( 171700 172040 - | - [ - |-
LINGGI 13/1290| 1530] 280 04| 679| 37 04| 280 60 10000.0]  15030.0/ 150580 - | - | - | -
MAX 31.0] 89 2880 63 8.1/ 3890] 76 2510000 327840 328%00 - | - | - j
| MIN 250 0.4 18 12 0.1 11.0] 0.0 60,0 42.0 880 - | - | - |-
MEDIAN 279 31| 3837 41 20| 818 66 67062] 3060.9 3429 - | - | - |-
PURATA 280/ 28] 260] 42 1.8 67.0] 68 120.0 93.0 1900 - |- -




Jadual 3 : DATA KUALITI AIR SG. LINGGI 1995

SNO | SUNGAI TARIKH|MASA| SUHU | BOD | COD |DO|NH3-N| 8S |[PH| COND|[ TDS | TS |NO3|PO4]
2719610[BATANG PENAR 30395] 1310] 270 24| 334 85| 05| 2920] 66| 700  850] 3770 - |
| [BATANGPENAR | iss69s| 1120 250 65| 217) 700 12] 73.0] 64] 1000]  760| 1490 - |
2100/ [BATANG PENAR | 2/8ms| 1035|270 84| 283] 65] 52| #70.0] 64] 1200 9600 18300 - |
IBATANG PENAR | 31/109s| 110s| 280 32[ 66| ss| 27 6s0] 62| 1300] 90| 1se0 - i
2719622|BATANG PENAR |  303ms| 1240] 27.0] 33| 386] 85] 05| 3600 68| 600 760 4360] - i
BATANG PENAR 15/69s| 1000| 28.0] 3| si4| 74 17| 10740 76] 1100 1270] 12000 -
21002 |BATANG BENAR 289s] 1o1s| 280] 67| 418 63] s7| 450] 65| 1100 940 1390 - !
BATANG PENAR | 3u10ms| 1220 280 s4| 3u1s| 72| 37] 720] 65| 1100] 730 14s0] - '
2619607|LINGGI 3309s| 1425| 290] 44 287 85| 07| 2920 65| 900| 640 3s60] -
LINGGI 61393 1340] 310 68] 277] 63 18] 1s00] 70| 1300] 790| 2290 -
21005 |LINGGI 82495| 1140 280] 81| 182 78] 68| 12600] 60| 1400] 9500 22100] -
LINGGI 10319s) 915|270/ 66| 37.1[ 60| 20| 2860] 63| 1150 700, 3560 -
2519604|LINGGI | _3m0ms| isos| 280 18 209] 87| 04| 2500 65| 00| 70 3210 -
LINGGI_ | enyms| 1s00]  300[ 64| 329] 83 24| 217.0] 69] 2000] 1010|3180 -
21007 |LINGGI s219s' 1340] - 13 2] . 29 m0| - | . 1000 1740] -
LINGGI 10319s) 9s0] 280 26| 198] 60| 12| 49.0] 62| 1200] 00| 1390 -
2519621 |LINGGI 309s| 1530|280 35| 457] 69| o3| 7920 64| 00| 4840 12760 -
LINGGI 6/1395| 1540| 300 6.1 ss4] 48] 60| 2150] 69 2000] 1010] 3160] -
21008 [LINGGI 82395 1128|280 78] 344 sol 29 131.0] 52| 1300 930 2240 -
LINGGI 10309s| 1150, 280 30| 307 42  1.3] e3s0] 61| 1300] 117.0] 7550 -
2420602 |LINGGI 33195 1010] 290/ 06| 209] 42|  02[ 1710] 64] 1400 1230] 2940] -
LINGGI &149s| 1015  300] 49| 18| 40| o8] isso| 72| 2000] 1060] 2640| -
2009|LNGGI 82395 1325|290 49| 23] 48] o8] 18300] 6.5 1200] 6900 25200 -
LINGG 10309s| 1330] 28.0] 29 298] ss|  13] 4140 62| 1200 1310] s4s50| -
2319601 |LINGGI 33195 935 29.00 09] 315 5o 0. 47.0] 7.6] 36000.0] 319420] 319890 -
LINGGI 614595| 940|300 06| 3530 64 01] 6s.0] 7.8] 420000] 293100] 203750 -
21010 |LINGGI 8239s| 1240 290( 13 71| s8]  46] 25.0] 62 120000] e4050] 64300 -
LINGGI 10305s| 1300| 290 1.0[ 927( s3]  os| 320 66| 170000 10769.0] 108010 -
MAX 3.0 84| 353.0( 89] 68| 18300 7.8] 420000 31942.0] 319890] -
MIN 250 06 71 40| o1 280[ s7] 600 0] 1390 -
PURATA 84| 44| o8] 3] 21| 3s83] 66| 40ea0] 29778] 33330 -
MEDIAN 18.0] 47 303 3]  13] 193.0] &s| 1200 1010 3se0] -




Jadual 4 : DATA KUALITI AIR SG. LINGGI 1997/98

SNO _'SUNGAI TARIKH| SUHU| BOD| CODI DO . NH-N| SS| PH| COND| TDS| TS| NO, PO, Cui Fe
| 2719610 BATANGPENAR | 20397 287 113[ 31 | 49| 08 2250( 68| 1280  390] 264.0] 1435 055 - . 163
20000 L \oer97| 2781 164] 25 | sl N-i.;);:2£6fi_:6~._8___l(_)_8_.q___6_23_ 3271 16l 055, - 24l
| \wem®1| 278 176] 30 | 420 03] 190] 66/ 1580 631 s821] 224] 055, - - 224

I . ‘LE_;.5@§1—~V{‘L:ﬂrﬁ_l_._o‘r 31 83| Ml 2500 63]  1520]  410]  660] 342|001 - - |
| L hoss| 346 20 - 61| 28| 420/ 70| 3750 1500 1920/ 0.02] 2.11; 0401 -
L | 13498 2991 29) - | 68 26| 145] 63 357 170]  31.5| 2.50] 0.141 0.17 3.00
| eems  284) 67| - 49| 28| 610 64|  960] 450 106.0| 2.70| 140, 0.601 3.00
| 2719622 \BATANG PENAR 2397) 290] 121 34 | 77| 25| 1260] 73] 2420  91.2[ 217.2] 20.56] 055 - | 2.96
21002 3 ] 10/6/97) 28.8| 288/ 57 | 03] (12| 280.0| 69| 2200| 126.6] 406.6| 0.14| 0.55' - ' 3.04
|| lwe97 274) 85| 18 | 44| 19 250( 68| 1740 61| ol 10| 055 - | -
251097) 271 3.5| 40 | 46| 79| 870| 66| 2660 1180 2050] 395 256 - | 0.0l

1172/98) 356 29| - 28] 172| 260) 67| 167.0]  90.0{ 1160| 661 0.01' 053 -

13/4/98| 335| s6| - S6| 28] 2500| 74| 1290/ 1360 2230] 770/ 275 0.62] 3.30

_ 6/6/98)  30.0| 153 - 48] 2.8] 1360] 63| 2000 189.0| 3250/ 240{ 2.10] 0.89] 2.80

21003 |LINGGI 112/98)  314| 136] - 78] 28| 2150| 6.7] 2140] 1050 3200 11.40| 2.12| 0.94] 3.30
|| \34m8| 308 9.1 - 83 28| 4310] 7.1] 1780] 1480 $79.0| 1090 176/ 0.18] 2.50
|l | 66m8 286 187 - S8 28] 1200 63|  963] 450 1650] 5.70] 1.24] 0.58] 3.30
21004 |LINGGI 1172/98) 296/ 116] - 83| 27] 1030| 68 1843] 870 1900/ 250 1.34] 0.28] 3.30
I | 13498 303 64| - T 28] 3210] 7.0] 1960 109.0 430.1] 4.70{ 1.231 027| 2.50
} 6/6/98) 287 109] - 39| 28] 810| 63| 11L3] 520/ 133.0| 460 1.13] 0.65| 1.08

2619607 |LINGGI 23/97) 264 88) 17 | 9| 20{ 190.0] 72| 13L0]  S48| 244.8 11.87) 0.55] - | 247
21005 10/697| 260| 148 26 | ss| 17 3300] 7.0{ 1200 s7.1[ 3871 3.88[ oss| - [ 020
13/8/97| 284| 68] 16 | S$3| 12| 460| 70| 2080|  884| 1344 230/ 055 - | 1.69

25/10/97] 83| 30| S| 15| 170} 67| 1600 1180 1350 33s) 001| - | -

1 117298)  36.4| 20{ - A7) 23] 300 72| 1790 100.0] 130.0] 2.17| 0.01] 0.38] 0.1
I 13/4/98| 28.7| 46| - 68/ 28| 780] 65| 1340/ 630/ 1410 3.30| 1.13] 021] 3.30
. 6/6/98) 29.1| 63| - 59| 28] s1.3] 69] 109.0] 835 160.3] 3.01) 0.86] 0.16| 3.20

21006 |LINGGI 117298  29.0{ 143} - 48] 28| 840| 66| 133.1)  63.0] 1470] 4.90| 1.08 0.40| 2.96
13/4/98|  30.1| 9.6 - 520 28| 4413) 69 1284] 2571 6984| S5.40| 2.20| 0.82] 3.30

6/6/98] 318 64 - 64 28| 1880 62| 500l 626] 2506 640 1.00| 0.47| 3.22

2519604 |LINGGI 23/97] 278 72| 19 | 35| 20| 1630| 69] 203.0] 1450/ 308.0| 13.26] 0.55| - | 0.1
21007 10/6/97) 274 109] 19 | 3| 19| 1960| 6.8 1440 879 2839 4.20] 055 - | 292
13/8/97| 310] 49] 19 | $3| 12 990| 69 269.0] 107.3] 2063 $.13] 055 - | 3.83

B 251097|  29.6) 25| 6 54 12)  370| 66 211.0]  840] 121.0| 490 001 - | 00l

1/2/98) 355 20 - 59| 13| 410{ 70{ 2140/ 130.0[ 171.0[ 791| 0.01] 0.35| 0.01

- 13/4/98| 312] 43| - 6.1 28/ 870| 64| 2020| 950, 182.0{ $40| 138] 0.40| 2.79

] 6/698] 295| 81| - 68 26/ 616 69| 1320/ 1160 177.6] 5.80| 169/ 0.39| 1.86

2519621 |LINGGI 2397 016) 7.0) 23 | 40/ 14| 1870 6.8 144.0] 1400{ 3270 12.34| 055 - | 27M
21008 10/6/97] 27.6] 146 30 | 29| 7] 290.0| 6.6/ 1060  637] 3537 490 055| - | 260
1/8/97| 304| 9. 13 | 38/ 07 840] 6.7 2400 974| 1814) 487 0.55| - | 286

| 251097 298| 18] 4 30| 10| 2240| 62| 168.0] 840/ 3080/ 335 001f - | -
12m98) 318 20| - 26] 13] 11300] 65| 1840/ 1300/ 1260.0{ 943| 001 0.39| 0.01

13/4/98) 283] S| - 39| 28] 117.0{ 61| 2030| 960/ 213.0| 520| 1.38] 0.53) 3.33

6/6/98) 29.1| 62| - 66| 28] 1643] 65| 109.0] 108.0| 2723 640| 165 032] 266

2420602 |LINGGI 2397 278 75| 21 | 30] 20| 253.0) 67] 1240 125.0] 3780 1032) 053] - | 213
21009 10/6/97| 27.4] 64| 17 | 28 11| 2820| 64] 1010] 540 3360 5.19| 055| - | 258
13/897) 3100 62] 14 | 32 14| 470] 67 2210( 9.1 1371 626| 055 - | 1.34

25/10/97)  29.7| 14| 7 22/  07) 3300| 6.1\ 1520( s10| 381.0] 340) 001 - | -

1172098 325 20| - 27] 09| 4940| 65] 1710| 2400 734.0] 27.50| 001] - | 001

13/4/98)  29.7| 45| - 60| 28] 2970| 60| 1238 570 3540 11.60| 0.69| 1.08] 3.30

6/6/98) 295 S| - 64| 27) 1640| 69| 1520/  63.0] 227.0] 8.60] 1.60| 1.52| 3.30
2319601 |LINGGI 23/97|  288] 192) 45 | 30 19| 15.0f 6.9| 12580.0] 7417.0} 74320 268 1.60| - | 0.06
21010 10/6/97|  292| 202] 70 | 44 10/ 34.0] 7.1] 235100 14522.0| 14556.0| 3.88 1.60| - | -
13/8/97| 336] 325 65 | 70| 03] $7.0| 74| 14110.0{ (5659.1] 15716.1| 4.49| 160} - | -

25/10/97) 309! 25| 6 52] 12| 370] 67| 9010.0] 840| 1210/ 489 001] - | -

1172/98| 333 20/ - 53] 09| 14.0| 69| 25540.0| 272000 27214.0{ 1.64] 001] - | -
13/4/98| 299 46| - 43| 21| 213] 7.1] 118300 33100 3317.0{ 1.40] 0.07| 0.35 0.05
6/6/98) 28.7) 45| - 6.1 12|  28.1| 638 25131.0] 25340 2552.1| 240| 0.50| 1.01} 0.0
MAX| 361 325 700 83| 17.2] 1130.0] 7.4 28540.0) 272000 27214.0| 27.50| 2.75| 1.5 3.83
MIN| 260/ 10| 48] 03] 03] 140/ 60 387/ 170  31.5] 0.02] 0.01| 0.2{ 0.01
PURATA| 298| 84| 243 83| 25| 1617 67 1841.0( 12823 1441.3] 6.01] 0.87) 0.5] 2.21
MEDIAN| 294] 64| 190 84| 20| 1000} 7] 169.5 93] 2389 49| 06| 04| 2.7
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LAMPIRAN D

METHOD PENGURUSAN DAN PEMBAWAAN SAMPEL
Detarminand Dotermliation Ln Sample Prevervation Max (.M
.. i mi
S round koo Tivers Containnr Mo thod Hotdan Tign
- clween ,
vater Plastic Sacplirg & °
or Class Analyc:s
CATOCORY III DETERMINANDS OF GLOBAL SIGNIFICANCE
1.HEAVY METALS
cadmium P H:!lO5 to pR 2 6 months
mercury G " to pH 1 1 aenth in
glass
; L. 2 we:ks ir
plastic
lead p rmo} to pil 2 7 acaths
2. ORCANOCHLORINE
COMPOUNDS
DOT glass bottlne none
with telflon
*lined lid
DDE " "
DDD " "
DIELDRIN " i
ALDRIN . " "
" HEXACHLORO- " T
CYCLCHREXANE

ISOHERS (BHC)

Monitoring of all subgtanves in category TII includes:

PCBs
(1)  total content
(id digsolved cort
(iid content in bet
(iv concentration
Noten 1. P a polyathylaone

GC = _boroeilicate

Ca = 8oda glgu(

in water
ant in water

ducing preseat phase
of the project.

tom sadiment gnnvilnlcd for subsequent

in relevant bhiota

glasoa

foz boacon)

phases of the project,



Determinand Determination in Baqple Pregervetion Maxizum
Tround” Lakes TMivers Container Mathocd Hoiding Time
tar , between
va Plastic Sampling &
- or Glass Analysis
CATEGORY IT OPTIONAL DETERMINANDS cont'd
t=on (toral) + - + PorG H.'HO} ta pil 2 6 months
manganaesc + + + PorC " L CR
potasgivm + + - P " " 6 "
sodiun + + * P " " 6
phosphorous - + + PoarG llold at 4°C 24 hourc
(Losal) :
faacal o 3
nienptocacc) 1S > + N Inld ak 4 C 5 = 24 hours
chlorophyll-a - + - Porc
phy~onlazkton Lugol's icdine
sgerust & - + - P acidified with =
zpecien comnta . glacial acutic
arin
prizary - " - light and dark bottle DO methol in situ
productivity
discol red + 4 - 4 Hold at 49 24 hours
carton .
dioxidn .
parmarganate + - + c Hold =t ¢°Q 24 hours
value
selnnina - + + PorG ENO3 te pH 2 6 months
hydrogen v + + G 2 »1/1M zinc 24 houxrs
sulphide acotste + 2 ml
M NaOR/1
barium - - - Por @ HNO} tc pH 2 6 months
phenols + - + C only + 1.0 CUSO,/l 24 hours
+ 11.5!'04 ta pil 4
Hold 2t 47C
Likhium + + + PorC ll-105 to pHl 2 $ montha
Tﬁt:mrcr?c: T4 + )
-dropattc—— - T

-l dbracarbonn



1

- 1
Determinand Determination i{n Sample Presarvation Moxisum :

Contalner Mo thod Holding Time "
' Ground Lakes Rivers wokumei
wvater - Plastlc Sampling &
ar (iinaa Armlrsin

CAPRAUILE LD Ol L LUWAL Lpligal fLitls,

TCC + + + G add 19504 ! days

k : s
coD + + + G 52304 to pH 2 T days
MBAS (anionic  + + + ) c add HgCl, 24 hours
tenoides)
nontonic . - - + ., G Hold at 4°C 24 hours
tensides .
transparency - + + FIELD DETERMTIHATION
sulphate + + + P or G flold at 4°C 7T days
calcium + + + P Hone T days
aagnesiua + _* + P " 1 days
volatile o .
euspended Co- - + P or G Hold av 4°C T days
solids

' nitrogen = +- + PorC add H,504 14 hoursa
kjeldahl as I to pH2
chromium - - + PorG EHO} to phk 2 6 zonths
total ' ' :

-chromium - - + . Poz@G T "
hexavalent " i N
nickel - - + Por G EBO, pH 2 6 monzhs

(L to 2 al)

zinc - - . + P or _G‘ " " A mcnths
cepper - - + PorGC " " € months
arsenic + - + PorG " " 6 moutha
boron 4+ - + P orCs " " 6 oonths
cyanida - - + PorG conl to 4'C 24 hours

- NaOH to pH 12

-

fwlil‘iu - + T “"?”nﬁ’ry*-;;'h'tLtnr onosito T daya
', (roastive) o “ " flold at 4°C

-~ e e i b gt NS b+ @ 4



.coliform

Dotoerminand Determlnation in Swunple Proeoerval tun Maxumum |
Cround Lakea [ivers Containcr Me thod flolding Tiza
wvater & tetlween

Plastic Sagpling % °
or Glags analycis
GATEGORY I BASIC DETERMLIANDS
temperature + + + FIELTDT DF'.'?EHNIHATIO!I
;;H + + + " "
elactrical + + + " v
conductivity
dissolved , + + " b

oxygen (instTument or wet chemistzy)

chloride * * * Pesrt ' Hlone 7 days

alkalinity . N ’ o #sld at 4% 24 houzs

(total)

suspended - - + PorC Hold ut 42 T days

solidn

nitrogen + + + .Port® tn nll 2 ° 1-7 daye

ammonia aa N

nitrogen N + + P or G to pR 2 1-7 days
ritrats +

nityite ae N

5-gay BOD st - - - c Hold at 4°C N-24 Soucs
20C . >

fluorida (ss F) + - - P Hold At ¢% T,days
axthop.io tz'p:lnt! o

('°]1;“"'~1~' r'“u‘“)- * * > 100 tug/l.!' Hold at 4°C 24 houxs
" <10 u g/ \C

Faecal . .+ ¢ Held at 4°%C 6 - 24 houss



LAMPIRAN E

Gambar Y;ng Menunjuklgan Kedudukan StesyenPersampelan
Di Kawasan Kajian (Sepanj ang Sg. Linggi)

STESYEN 20004 - SG. LINGGI

STESYEN 20005 - SG. LINGGI STESYEN 20006 - SG. LINGGI

STESYEN 20007 - SG. LINGGI STESYEN 20008 - SG. LINGGI



Mk el s
STESYEN 20009 - SG. LINGGI STESYEN 20010 - SG. LINGGI

Gambar Yang Menunjukkan Kedudukan Stesyen Persampelan
Di Kawasan Kajian (Cawangan Sg. Linggi)

.,

S SR
STESYEN 31 - SG, TERIP STESYEN 4 - SG. SIKAMAT




STESYEN 7 - SG. TEMIANG STESYEN 8 - SG. KEPAYANG

STESYEN 10 - SG. MANTAU

o

STESYEN 11 - SG. KAYU ARA STESYEN 12- SG. BEMBAN



STESYEN 14 - SG. NYATOH

STESYEN 15 - SG, SIMIN STESYEN 16 - SG. SEGA

STESYEN 19 - SG. AIR HITAM STESYEN 20 - SG, REMBAU



LAMPIRAN F

Jadual 1

RECOMMENDED MALAYSIAN WATER QUALITY CRITERIA

PARAMETER DOMESTIC AQUATIC LIFE LIVESTOCK  RECREATION
WATER SUPPLY AVG. (MAX.)
INORGANIC (mg/L)

Alkalinity - >20 - -

Ammonia,
total (as N) 0.1 0.20 - -

free (as NHB) - 0.020 - -
Aluminum - 0.056 - -
Arsenic 0.04 0.045(0.44) 0.5 -
Barium 1 - - -
Bicarbonate - - - -
Boron 0.4 3.4 - -
Cadmium 0.005 0.0007(0.011*) 0.02 -
Calcium - - - -
Carbon Dioxide - - - -
Chloride 200 - - -
Chlorine(PRH 1) - 0.0022 - -
Chromium(VI) 0.05 0.054(1.45) 1 -
Chromium(IIT) - (2.53) - -
Cyanide 0.2 0.0023(0.058) - -
Copper 1 0.008(0.012%) 2 -
Fluoride 1 (11) - -
Hardness 100 - - -
Iron 0.1 1 - -
Lead 0.05 0.0013(0.014*) 0.5 -
Manganese 0.05 0.1 - -
Magnesium - - - -
Mercury 0.001 0.0001(0.004) 0.003 -
Nitrate / 7 . - ] - -
Nitritas 3 0.025(0037) - -
Nitrogen Kjeldahl - - - -

(as N)

Nickel 0.011 (0.9*) - -
Phosphate (as P) 0.1 0.1 - -
Potassium - - - -
Selenium 0.01 0.037(0.25) 0.05 -
Silver 0.05 (0.0002) - -
Silica, Reactive 5 - - -~

(as S1)

Sulphate 200 - - -
Sulphide 0.05 0.001 - -
Uranyl Icn - - - -
Zinc 5 (0.35"%) 20 -
Tin - 0.05 -

%*.

At hardness 50 mg/L CaCO,



PARAMETER

DOMESTIC AQUATIC LIFE LIVESTOCK RECREATION
WATER SUPPLY AVG. (MAX.)
1ADIOACTIVITY
Gross-Alpha 0.1 Bq/L - - -
Gross-Beta 1 Bq/L - - -
Radium~226 “<0.1 Bq/L - - =
Strontium-90 <1 Bq/L - - -
ORGANIC (pg/L)
General
CCE - - - -
MBAS/BAS 5%0 200 - 5Q0
0&G (mineral) n n® - n
0&G(emulsified n® n® - nd
edible)
PCB 0.03 0.044(6.1) - -
Phenol 1 (9900) - n®
Organochlorine Pesticides
Aldrin/Dieldrin 0.02 0.008(0.2) 0.09 -
BHC 2 0.13(9.9) 0.6 -
Chlordane - 0.08 0.02 (2.2) 0.3 -
t-DDT 0.1 0.004(1) 0.3 -
Endosulfan 10 (0.01) 12 -
Endrin 0.06 0.014(0.25) 0.09 -
Heptachlor/Epoxide 0.05 0.06(0.91) 0.06 -
Lindane 2 0.38(2.9) 0.6 -
Methoxychlor 100 0.05(0.45) 18 -
Toxaphene 0.3 (1.4) 1% -
Organophosphorus Pesticides
Malathion 100 (0.32) -
Parathion 20 (0.44) - -
Parathion-methyl 6 (3.7) -
Carbamate Pesticides
Carbaryl 60 " (2.9) - -
Carbofuran 10 (0.01) - -
Propoxur 800 (8.9) - -
b

"nC

-. No_objectional odor

taste and odor
discoloration and deposits

'n®  Free from visible film, sheen, discoloration and deposits;

free from conc. affecting
‘n Free from visible layer,
né“f‘NaikstEIéffilm, discoloration or deposit;
-

no objectional odor o



PARAMETER DOMESTIC AQUATIC LIFE LIVESTOCK RECREATION
WATER SUPPLY AVG. (MAX.)

Herbicides .
214"0 70 (1050) - -
2,4,5-T 10 (160) -
2,445-TP 4 . (850) - -
Paraquat 6 (1800) - -

Other Insecticides
Acephate 120 - - -
Aldicarb 7 - - -
Azinphos-methyl 10 - - -
Carbophenothion 1 - - -
Chlorfenvinphos 10 - - -
Chlorpyrifos 6 - - -
Diazinon 10 - - -
Dichlorvos 20 - - -
Dimethoate 100 - - -
Disulfoton 10 - - -
Ethion 30 - - -
Fenchlorphos 60 - - =
Fenitrothion 30 - - -
Fensulfothion 10 - - -
Fenthion ) - - -
Methamidophos 10 - - -
Methidathion 30 - = -
Methomyl 60 - - -
Mevinphos 9 - - -
Monocrotophos 3 - - -
Omethoate 3 - = -
Phorate 0.6 - - -
Pirimiphos-methyl 60 - - -
Temephos 300 - - -
Trichlorfon 30 - - -

Other Herbicides
‘Alachlor 10 - - -
Asulam 300 - - -
Atraaine 100 - - -
Bromacil 70 - - -
MCPA 7 - e -
Picloranm 1000 - - -
Thiobencarb 50 - - -
Trifluralin 500 - - -

2,3,7,8-TCDD

0.00002



PARAMETER

DOMESTIC
WATER SUPPLI

AQUATIC LIFE
AVG. (MAX.)

LIVESTOCK

RECREATION

Chlorophenols

Chlorophenols
2,4-Dichlorophenol
Dichlorophenols
Trichlorophenols
Tetrachlorophenols

PCP

PHYSICAL

Colour (TCU)

Dissolved Oxygen

(mg/L)
Electrical

Conductivity

pH

Total Dissolved

Solids
Suspended

Solids
Floatables
Taste & Odor
Temperature

Turbidity (NTU)

Salinity

OTHERS

BOD (mg/L)
COD (mg/L)

w—+ 2000
Nb\d—‘

n

o

W

1
10

MICROBIOLOGICAL (counts/100mL)

Faecal coliform
Total coliform

0
0

[B S |

(2200)
(3400)
23-84
(2500)
(18)
(60)

6.5-9.0

(daily mean)
(daily min.)

o ppo
PR P PP

200%#

*%

n?  Free from objectional taste and odor
Geometric mean



IRRIGATION WATER CRITERIA

PARAMETER
Normal Use Semitolerant Tolerant Fine Texture
(mg/L) Sensitive - Soils
Aluminium 0.5 0.5 to 5 - 20
Arsenic 0.1 - - 2
Beryllium 0.1 - - 0.5
Bicarbonate 142 142 to 355 2355 -
Boron 0.75 0.75 to 2 >2 -
Cadmium 0.01 - - 0.05
Chloride 19 79 to 477 2477 -
Chromium 0.1 - - 1
Cobalt (sandy) 0.05 - - q
Cobalt (normal) 1 - - 5
Conductivity 0.75 0.75 to 3 >3 -
(in mmhos/cm)
Copper 0.2 - - 5
Faecal coliform # 1000 - - -
(in counts/100mL) (4000)e
Fluoride 1 - - 15
Iron (leaf) 1 - = q
Iron (others) 5 - - _°
Lead 5 - - 10
Lithium (citrus) 0.1 - - q
Lithium (others) 2.5 - - q
Manganese 0.2 - - 10
Mercury 0.002 - - q
Molybdenunm 0.01 - - 0.05
Nitrate + Nitrite 5 5 to 30 >30 -
(as N)
Nickel 0.2 - -
pH 4.5 to 9 4.5 to 9 L5 t0 9 -
Selenium 0.02 - - q
Sodium 3 SAR 3 to 9 29 -
Total Dissolved 480 480 to 1920 >1920 -
Solids
Vanadium 0.1 - - q
Zinc 2 - - 10

# = 200.(geometric mean) for crops eaten raw

--q — _=:qv:-narmal use
@ . = Maximum not to be exceeded



Jadual 2

PROPOSED INTERIM NATIONAL WATER QUALITY STANDARDS

FOR MALAYSIA
CLASSES

PARAMETERS (units) I IIA IIB III IV v
Ammoniacal mg/L 0.1 0.3 0.3 0.9 2.7 2.7

Nitrogen
BuD mg/L 1 3 3 6 12 >12
CcoD mg/L 10 25 25 50 100 >100
DO ng/L 7 5-17. 5-7 3-5 <3 <
pH 6.5-8,5 6-9 6-9 5-9 5-9 -
colour TCU 15 150 150 - - -
Elect. Cond.* )mhos/cm 1000 1000 - - 6000
floatables N N N - - -
Odour N N N - - -
Salinity* %/00 0.5 1 -~ - 2 -
Taste N N N - - -
Total Diss. wg/L 500 1000 - - 4000 -

Solid* -
Total Susp. mg/L 25° 50 50 150 300 >300

Solids
Temperature °C - Normal +2 - Normal +2 -
Turbidity NTU 5 50 50 - -
F. Colif.**  counts/ 10 100 400 5000 5000

100mL (20000) (20000)%

Tot. Colif. counts/ 100 . 5000 5000 50000 50000 >50000

100mL

=
a

No visible floatable materials/debris,

or No objectionable odour,

or No objectionable taste.

Related parameters, only one recommended for use
Geometric mean ‘

Maximum not to be exceeded

*%

]
n



CLASSES

PARAMETERS (units) I IIA/IIB III4 IV
Al mg/L A - - (0.06) 0.5
As mg/L 0.05 0.4 (0.05) 0.1
Ba mg/L 1 - =
cd mg/L 0.01 0.01* (0.001) 0.01
Cr(VI) ug/L 0.05 1.4 (0.05) 0.1
Cr(III) ng/L - 2.5 -
Cu ug/L N - 0.2
Hardness ng/L . 250 - -
Ca ng/L - - ~
Mg wg/L - - -
Na wg/L - - 3 SAR
K ng/L - - -
Fe ng/L "0.3 1 1 (leaf)
N 5 (others) L
Pb ng/L A 0.05 0.02* (0.01) 5 E
Mn ng/L T 0.1 0.1 0.2 v
Hg wg/L g 0.001 0.004 (0.0001) 0.002 E
Ni wg/L R 0.05 0.9* 0.2 L
Se wg/L A 0.01 ©0.25 (0.04) 0.02 S
Ag wg/L L 0.05 0.0002 -
Sn mg/L - 0.004 T - A
U wg/L L - - - B
Zn wg/L E 5 0.4* 2 0
v '}
B wg/L E 1 - (3.4) 0.8 E
Cl mg/L L 200 - 80
Cl, wg/L 8 - - (0.02) -
CN wg/L 0.02 0.06 (0.02) -
F ng/L 1.5 10 1
NO, ng/L 0.4 0.4 (0.03) -
NOj ng/L 7 - 5
P ng/L 0.2 0.1 -
Si mg/L =50 - -
S0, ng/L 250 - -
S ng/L 0.05 - (0.001) -
Co, ng/L - - -
Gross-a Bq/L 0.1 - -
Gross-B " Bq/L : 1 - -
Ra-226 Bq/L <0.1 ~
Sr-90 Bq/L Yy <1 - -
% = At hardness 50 mg/L CaCO
# = Maximum (unbracketed)”ana 24~hr ‘average (bracketed) concentrations



CLASSES

PARAMETERS (units) L IIA/IIB III# Iv

CCE ng/L + 500 - -

MBAS/BAS -ng/L N 500 5000 (200) -

0&G (mineral) ng/L A LO3N N -

0&G(emulsified ng/L T 7000;N N -
edible)

PCB ug/L L 0.1 6 (0.05) -

Phenol ug/L E 10 - -

v

Aldrin/ ng/L E 0.02 0.2 (0.01) -
Dieldrin L _

BHC ng/L S 2 9 (0.1) -

Chlordane ng/L 0.08 2 (0.02) -

t-DDT ug/L 0 0.1 1 (0.01) -

Endosulfan nug/L R 10 - -

Heptachlor/ pug/L 0.05 0.9 (0.06) -
Epoxide A

Lindane pg/L B 2 3 (0.4) -

S

2,4-D pg/L E 70 450 -

2,4,5-T ng/L N 10 160 - -

2,4,5-TP ng/L T 4 850 -

Paraquat ug/L N 10 1800 -

N = Free from visible film, shéen, discoloration and deposits
# = Maximum (unbracketed) and 24-hr average (bracketed) concentration

Sumber : Institute of Advance Study, 1986



LAMPIRAN G

KELUASAN MUKIM DALAM LEMBANGAN

STE?V!N‘::M:'.L:MBANGAN KELUASAN MUKIM LUAS |PERATUS
59 Jeraiang 3396.77|PANTAI 3240.27| 95.4%
. A LENGGENG 166.50, 4.6%
. T - 3396.77
|2 |Sg Batang Penar 2768.20|PANTAI 2766.20
3 |Sg Terp 2877 80 |PANTAI 2181.53] 75.8%
A AMPANGAN 896.38] 24.2%
S 2877.89
[ 4 |Sg Sikamat 2536.15|LENGGENG 10111 4.0%
! N PANTAI 1687.16] 66.5%
! N S SETUL 303.60] 12.0%
I S SEREMBAN A 19.22] 0.8%
S AMPANGAN 42497 16.8%
— 2536.15
,,,,,,,, A
& 8g Paror 3480.25| AMPANGAN 3464.66] 99.3%
i PANTA 1624 05%
o SEREMBAN B 0.35] 0.3%
— 3480.26
|6 [Sg Termiang O 3604.06|SETUL 136.90| 3.8%
PANTA 196.21 5.4%
BEREMBAN A 2156.11] 59.8%
LABU 2062] 0.8%
1 AMPANGAN 740.48] 20.5%
- SEREMBAN B 34864 9.7%
3604.96
7 |8g. Temiang _ 1242.80| SEREMBAN A 380.77|  31.4%
B SEREMBAN B 769.54] 61.9%
i RASAH 83.58] 6.7%
1242.89
[ T8 [8q Kepeysng 2418.84|LABU 876.48]  36.3%
SEREMBAN A 825.42] 34.1%
RASAH 391.60) 16.2%
S8EREMBAN B 323.25| 13.4%
2418.84
0 [8g Senawang 1306.08 AMPANGAN 882.27| 48.9%
SEREMBAN B 205.62] 21.2%
RASAH 337.41] 24.2%
RANTAU 79.88 5.7%
1395.08
10__ |89 Mantau 1784.00[LABU 328.06] 18.7%
RASAH 1366.06| 77.4%
SEREMBAN B 80.00 3.9%
1764.00
11 “Kayu Ars 2008.54|LABU e8.08]  3.4%
RASAH 1749.93| 87.2%
RANTAU 186.63]  9.4%
2008.84




STESYEN|NAMA LEMBANGAN| KELUASAN MUKIM LUAS |PERATUS
12 Sg. Bemban 2269.62|LABU 344,32 15.2%
RASAH 114.28 5.0%
RANTAU 1702.28 75.0%
PORT DICKSON 108.74 4.8%

2269.62
13 Sg. Belangkon 1995.36| SEREMBAN B 17.58 0.9%
RASAH 1223.92 61.3%
RANTAU 753.86 37.8%

1995.36

14 Sg. Nyatoh 1796.43 | RANTAU 1798.43
15 Sg. Simin 9350.58| AMPANGAN 2833.84 30.3%
RANTAU 6421.47 68.7%
LINGGI 95.28 1.0%

9350.59
16 Sg. Sega 2439.68 RANTAU 1962.36 80.4%
PORT DICKSON 449.66 18.4%
LINGGI 27.68 1.1%

2439.68
17 Sg. Siliau 8328.97 |PORT DICKSON 2290.75 27.5%
RANTAU 545.76 6.6%
LINGGI 5447.86| 65.4%
PASIR PANJANG 44.60 0.5%

8328.97
18 Sg. Solok 8628.72|RANTAU 309.21 4.7%
LINGGI 6199.19 93.5%
TITIAN BINTOGOR 120.32 1.8%

6628.72
19 Sg. Ayer Itam 4908.51|LINGGI 4099.57 83.5%
PASIR PANJANG 808.94 16.5%

4908.51
20 Sg. Rembau 8107.07|TITIAN BINTOGOR 1495.88 16.4%
LINGGI 207.59 2.3%
KUALA LINGGI 2105.65 23.1%
RAMUAN CHINA KECIL | 1059.14 11.6%
SUNGAI SIPUT 173.10 1.9%
RAMUAN CHINA BESAR | 1989.58 22.0%
SUNGAI BARU HILIR 1283.48 14.1%
KUALA SUNGAI BARU 782.64 8.6%

9107.07




KELUASAN GUNATANAH DALAM LEMBANGAN

LEMBANGAN GUNATANAH LUAS %
Sg. Jeralang HUTAN 2209.02| 0.65
SEMAK (BELUKAR) 103.58] 0.03
GETAH 712.96| 0.21
KELAPA SAWIT 29.58] 0.09
PADI 186.11] 0.05
PERKEBUNAN CAMPUR 155.52] 0.05
3396.77
Sg. Batang Penar HUTAN 2359.06] 0.85
GETAH 232.34| 0.08
KELAPA SAWIT 159.36| 0.06
PERKEBUNAN CAMPUR 15.44] 0.01
2766.20
Sg. Terip HUTAN 2393.83| 0.83
SEMAK (BELUKAR) 103.98) 0.04
GETAH 292.93| 0.10
PERKEBUNAN CAMPUR 1.02] 0.00
KAWASAN BAHARU DITERANG 86.13] 0.03
2877.89
Sg. Sikamat HUTAN 1289.65| 0.51
SEMAK (BELUKAR) 345.17| 0.14
GETAH 765.99| 0.30
PERKEBUNAN CAMPUR 36.84| 0.01
LOMBONG BUIH TIMAH 98.50( 0.04
2536.15
Sg. Paroi HUTAN 1110.63] 0.32
SEMAK. (BELUKAR) 7285 0.02
GETAH 134542 0.39
KAWASAN PERBANDARAN 291.34| 0.08
PERKEBUNAN CAMPUR 181.12] 0.05
LOMBONG BUIH TIMAH 200.11] 0.06
RUMPUT TERBIAR/LALANG 278.78] 0.08
3480,25
Sg. Temiang Div. HUTAN 581.68| 0.16
SEMAK (BELUKAR) 462.92| 0.13
GETAH 1551.36] 0.43
KAWASAN PERBANDARAN 652.03) 0.18
PERKEBUNAN CAMPUR 165.35| 0.05
LOMBONG BUTH TIMAH 69.57| 0.02
RUMPUT TERBIAR/LALANG 122.05| 0.03
3604.96
_|Sg. Temiang GETAH 194.88] 0.16
KAWASAN PERBANDARAN 1048.01] 0.84
1242.89
Sg. Kepayang HUTAN 221,13| 0.09
SEMAK (BELUKAR) 52,51 0,02
GETAH 1638.56| 0.68
KAWASAN PERBANDARAN 300.48] 0.12
PERKEBUNAN CAMPUR 206.16] 0.09

2418.84




(EN

LEMBANGAN

GUNATANAH LUAS
Sg. Senawang HUTAN 350.25
SEMAK (BELUKAR) 0.90
KAWASAN PERBANDARAN 725,81
PERKEBUNAN CAMPUR 12.58
RUMPUT TERBIAR/LALANG 305.54
1395.08
0 Sg. Mantau SEMAK (BELUKAR) 206.86
GETAH 1460.73
KAWASAN PERBANDARAN 45.07
PERKEBUNAN CAMPUR 41.34
1754.00
Il [Sg. Kayu Ara SEMAK (BELUKAR) 38.05
GETAH 1855.89
PERKEBUNAN CAMPUR 112.60
2006.54
12 Sg. Bemban HUTAN 126.54
SEMAK (BELUKAR) 406.08
HUTAN PAYA DAN BUYAU 14.97
GETAH 1714.94
PERKEBUNAN CAMPUR 5.48
RUMPUT TERBIAR/LALANG 1.61
2269.62
13 [Sg. Belangkon SEMAK (BELUKAR) 59,94
GETAH 1344.97
KELAPA SAWIT 12.95
KAWASAN PERBANDARAN 490.11
PERKEBUNAN CAMPUR 87.39
1995.36
14 Sg. Nyatoh HUTAN 0.67
HUTAN PAYA DAN BUYAU 40.22
GETAH 1150.23
KELAPA SAWIT 294.59
KAWASAN PERBANDARAN 94.27
PERKEBUNAN CAMPUR 116.34
KAWASAN BAHARU DITERANG 100.11
1796.43
15 [Sg. Simin HUTAN 1814.92
SEMAK (BELUKAR) 275.99
HUTAN PAYA DAN BUYAU 158.60
GETAH 4485.09
KELAPA SAWIT 1734.43
KAWASAN PERBANDARAN 264.76
PERKEBUNAN CAMPUR 357.52
KAWASAN BAHARU DITERANG 183.56
LOMBONG BUTH TIMAH 75.72
935059
16 |Sg. Sega HUTAN PAYA DAN BUYAU 254.16
GETAH 1843.60
KELAPA SAWIT 24473
LOMBONG BUTH TIMAH 97.19

2439.68




ms;(w LEMBANGAN GUNATANAH LUAS %
| Sg. Siliau gﬁﬁN PAYA DAN BUYAU 619.22 0.07
- 3996.55| 0.48
KELAPA SAWIT 3638.28| 0.44
LOMBONG BUTH TIMAH 74.92| 0.01
8328.97
18 Sg. Solok HUTAN 128.04| 0.02
HUTAN PAYA DAN BUYAU 251.37| 0.04
GETAH 4918.97| 0.74
KELAPA SAWIT 1292.05| 0.20
LOMBONG BUTH TIMAH 3529| 0.01
6625.72
19 |Sg. Ayer tam HUTAN PAYA DAN BUYAU 1371.89] 028
GETAH 2497.69| 0.51
KELAPA SAWIT 94638 0.19
PERKEBUNAN CAMPUR 592 0.00
PELBAGAI TANAMAN 86.63] 0.02
4908.51
20 [Sg Rembau HUTAN 98.29] 0.01
HUTAN PAYA DAN BUYAU 2259.95| 0.25
GETAH 4771.61] 0.52
KELAPA SAWIT 902.21| 0.10
PADI 691.34] 0.08
PERKEBUNAN CAMPUR 355.86| 0.04
RUMPUT TERBIAR/LALANG 27.25] 0.00
KAWASAN BAHARU DITERANG 0.56| 0.00
9107.07




KELUASAN GUNA TANAH DALAM LEMBANGAN SG. LINGGI 1990

LUAS GUNATANAH BERDASRKAN 4 SUB LEMBANGAN

LUAS GUNATANAH BERDASRKAN 2 SUB LEMBANGAN

LE GUNATANAH LUAS [PERATUS | [LE GUNATANAH LUAS _[PERATUS
L1 |GETAH 94530] 15.34%| | L1 |GETAH 20589.24]  45.42%
HUTAN 4568.06|  74.12% HUTAN 12457.38|  27.48%
KELAPA SAWIT 188.94]  3.07% HUTAN PAYA DAN BUYAU 468.12 1.03%
PADI 186.11 3.02% KAWASAN BAHARU DITERANG 370.21 0.82%
PERKEBUNAN CAMPUR 17098  277% KAWASAN PERBANDARAN 3911.90 8.63%
SEMAK (BELUKAR) 10358  1.68% KELAPA SAWIT 2475.71 5.46%
6162.97| 100.00% LOMBONG BNIH TIMAH 541.09 1.19%
PADI 186.11 0.41%
PERKEBUNAN CAMPUR 1494.71 3.30%
LE GUNATANAH LUAS _|PERATUS RUMPUT TERBIAR/LALANG 707.95 1.56%
L2 {GETAH 3955.70]  31.65% SEMAK (BELUKAR) 2128.83]  470%
HUTAN 5375.79] 43.01% 46331.25]  100.00%
KAWASAN BAHARU DITERANG 86.16]  0.69%
KAWASAN PERBANDARAN 94339  755%
LOMBONG BIJIH TIMAH 388.18]  2.95%| |LE GUNATANAH LUAS _|PERATUS
PERKEBUNAN CAMPUR 38431  3.07%| |L2|GETAH 16181.59|  55.85%
RUMPUT TERBIAR/LALANG 40080]  3.21% HUTAN 2633  078%
SEMAK (BELUKAR) 984.92|  7.88% HUTAN PAYA DAN BUYAU 4502.43|  15.54%
12499.25|  100.00% PERKEBUNAN CAMPUR 361.75|  1.25%
PELBAGAI TANAMAN 86.63|  030%
KAWASAN BAHARU DITERANG 887  0.02%
LE GUNATANAH LUAS _[PERATUS LOMBONG BIJIH TIMAH 110.21 0.38%
L3 [GETAH 15688.24|  58.83% RUMPUT TERBIAR/LALANG 27.25|  0.09%
HUTAN 2513.53]  9.42% KELAPA SAWIT 6778.87| 23.40%
HUTAN PAYA DAN BUYAU 46812  1.76% PADI 691.34]  239%
KAWASAN BAHARU DITERANG 28405  1.07% 28973.27|  100.00%
KAWASAN PERBANDARAN 206851 11.13%
KELAPA SAWIT 2286.77|  B.5T%
LOMBONG BIJIH TIMAH 17291  0.65%
PERKEBUNAN CAMPUR 939.42|  3.52%
RUMPUT TERBIAR/LALANG 30715]  1.15%
SEMAK (BELUKAR) 1040.33]  3.90% LUAS GUNATANAH DI KAWASAN LEMBANGAN
26669.03]  100.00%
LE GUNATANAH LUAS |PERATUS
& |GETAH 36770.83|  49.48%
LE GUNATANAH LUAS |PERATUS Q [HUTAN 12683.71|  17.07%
L4 |GETAH 16181.59] 55.85%| | = |HUTAN PAYA DAN BUYAU 4970.55|  6.69%
HUTAN 22633]  0.78%| | 3 [KAWASAN BAHARU DITERANG 377.08]  051%
HUTAN PAYA DAN BUYAU 4502.43] 1554%| | Z [KAWASAN PERBANDARAN 3911.90|  5.26%
PERKEBUNAN CAMPUR 36175]  1.25%| | O [KELAPA SAWIT 9254.58|  12.45%
PELBAGAI TANAMAN 86.63|  0.30% 3 LOMBONG BIJIH TIMAH 651.30|  0.88%
KAWASAN BAHARU DITERANG 6.87]  0.02% § PADI 87745  1.18%
LOMBONG BIJIH TIMAH 110.21 0.38% PELBAGAI TANAMAN 8663  0.12%
RUMPUT TERBIAR/LALANG 27.25|  0.09% % PERKEBUNAN CAMPUR 1856.46)  2.50%
KELAPA SAWIT 6778.67] 23.40%| | = [RUMPUT TERBIAR/ILALANG 73520  0.98%
PADI 69134 239%| |2 [SEMAK (BELUKAR) 2128.83|  2.87%
2897327 100.00%| |3 74304.82 _ 100.00%




LAMPIRAN H

Table A.xx Critical Values of F in
Snedecor’s Variance Ratio Test

The computed value of F should exceed the following

values in order to reject Hy. (df; refers to the degrees of
freedom of the sample with the larger variance, and

dfy to the degrees of freedom of the sample with the
smaller variance.)

a =005 df=
4 1 2 3 1 5 6 7 8 10 12 24

1614 1995 2157 2246 2302 2340 2368 2389 2419 2439 2490 254.3
185 190 192 192 193 193 194 194 194 194 195 195
1013 955 928 912 901 89 B8 88 879 874 864 853

771 694 659 639 626 616 609 604 59 591 57 563

1
2
3
4
5 6.61 5.7 5.41 519 5.05 4.95 4.88 4.82 4.74 4.68 4.53 4.36
6 5.99 5.14 4.76 453 4.39 4.28 421 4.15 4.06 4.00 3.84 3.67
7 5.59 4.74 4.35 412 3.97 3.87 3.79 373 3.64 3.57 KR! 3.23
8 5.32 4.46 4.07 384 3.69 3.58 3.50 3.4 3.35 3.28 312 . 293
9 5.12 4.26 3.86 3.63 3.48 3.37 3.29 323 3.14 3.07 2.90 271

10 4.96 4.10 n 3.48 3.33 322 314 3.07 2.98 291 2.74 2.54
1 4.84 3.98 3,59 3.36 3.20 3.09 3.01 2.95 2.85 2.79 2.61 2.40
12 4.75 3.89 3.49 3.26 u 3.00 291 285 275 2.69 251 2.30
13 4.67 3.81 3.41 3.18 3.03 2.92 2.83 2.77 2.67 2.60 242 . 221
14 4.60 3.74 3.34 KBV 2.96 285 276 2.70 2.60 2.53 2.35 213

15 4.54 3.68 329 3.06 2.90 279 27 2.64 254 248 2.29 2.07
16 4.49 3.63 3.24 3.01 2.85 274 2.66 2.59 249 242 2.24 2.01
17 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 245 238 2.19 1.96
18 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 241 234 . 215 1.92
19 4.38 3.52 313 2.90 2.74 2.63 2.54 2.48 238 23t 211 1.88

20 4.35 3.49 3.10 2.87 271 2.60 2.51 2.45 2.35 2.28 2.08 1.84
21 4.32 347 3.07 2.84 2.68 2.57 2.49 2.42 232 225 2.05 1.81
4.30 .44 3.05 2.82 2.66 2.55 2.46 2.40 230 223 2.03 1.78
4.28 3.42 3.03 2,80 2.64 2.53 2.44 2.37 2.27 2.20 2.00 1.76
4.26 3.40 3,01 2,78 2.62 2.51 242 2.36 2.25 2.18 1.98 1.73

424 339 299 276 260 249 240 234 224 216 196 171
423 337 298 24 259 247 239 232 222 215 195 169
421 335 29 273 257 246 237 231 220 213 193 167
420 334 295 271 256 245 236 229 219 212 191 16
448 333 29 270 255 243 235 228 218 210 190  1.64

417 332 292 2.69 253 2.42 2.33 2.27 216 209 1.89 1.62
4.15 329 290 267 2.51 2.40 231 2.24 214 207 1.86 1.59
413 328 2.88 2.65 249 2.38 2.29 2.23 212 205 1.84 1.57
411 3.26 2.87 2,63 248 2.36 2.28 2.21 211 2.03 1.82 1.55
4.10 324 2.85 2.62 246 2.35 2.26 2.19 209 202 1.81 1.53

4,08 3.23 2.84 2.61 2.45 2.34 225 218 ' 208 2.00 1.79 1.51
4.00 3.15 2.76 2,53 2.37 2.25 217 2.10 1.99 1.92 1.70 1.39
3.92 3.07 2.68 2.45 2.29 2.18 2.09 2.02 1.91 1.83 1.61 1 z
3.84 3.00 2.60 2.37 2.21 2.10 2.01 1.94 1.83 1.75 1.52 d
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a=001; dfi =
2 3 4 5 é 7 8 10 12 24 ®

L
)
-

4052 5000 5403 5625 5764 5859 5928 5981 6056 6106 6235 6366
98.5 99.0 99.2 99.2 99.3 99.3 99.4 99.4 99.4 99.4 99.5 99.5
341 30.8 29.5 28.7 28.2 27.9 27.7 27.5 27.2 27.1 26.6 26.1
21.2 18.0 16.7 16.0 15.5 15.2 15.0 14.8 14.5 14.4 13.9 13.5

1626 1327 1206 1139 1097 1067 1046 10.29 10.05 9.89 9.47 9.02
13.74 1092 9.78 9.15 8.75 8.47 8.26 8.10 7.87 7.72 7.31 6.88
12.25 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.62 6.47 6.07 5.65
11.26 8.65 7.59 7.01 6.63 6.37 6.18 6.03 5.81 5.67 5.28 4.86
10.56 8.02 6.99 6.42 6.06 5.80 5.61 547  5.26 5.11 4.7} 431

10 10.04 7.56 6.55 5.99 5.64 5.39 5.20 5.06  4.85 47 4.33 391
11 9.65 7.21 6.22 5.67 5.32 5.07 4.89 4.74 4.54 4.40 4.02 3.60
12 933 6.93 5.95 5.41 5.06 4.82 4.64 4.50 4.30 4.16 3.78 3.36
13 9.07 6.70 5.74 5.21 4.86 4.62 4.44 4.30 4.10 3.96 3.59 3.17
14 8.86 6.51 5.56 5.04 4.70 4.46 4.28 4.14 3.94 3.80 3.4 3.00

15 8.68 6.36 5.42 4.89 456 432 4.14 4.00 3.80 3.67 3.9 2.87
16 8.53 6.23 5.29 4.77 4.44 4.20 4.03 3.89 3.69 3.55 3.18 2.75
17 8.40 6.11 5.18 4.67 4.34 4.10 3.93 37 3.59 3.46 3.08 2.65
18 8.29 6.01 5.09 4.58 4.25 4.01 .84 n 3.51 3.37 3.00 257
19 8.18 5.93 5.01 4.50 417 3.94 377 3.63 3.43 3.30 292 2.49

20 8.10 5.85 4.94 4.43 4.10 3.87 3.70 356 3.37 323 2.86 2.42
21 8.02 5.78 4.87 4.37 4.04 3.81 3.64 3.51 3.31 3.17 2.8%0 236
22 7.95 5.72 4.82 4.31 3.99 3.76 3.59 3.45 3.26 312 2,75 231
23 7.88 5.66 4.76 4,26 3.94 an 3.54 34 3.21 3.07 2.0 2.26
24 7.82 5.61 4.72 4.22 3.90  3.67 3.50 3.36 317 3.03 2.66 2.21

7.77 5.57 4.68 4.18 3.86 3.63 3.46 332 3.13 2.99 2.62 217

(-2 BN e N T R o

25
26 7.72 5.53 4.64 4.14 3.82 3.59 3.42 3.29 3.09 2.96 2.58 2.13
27 7.68 5.49 4.60 4.11 3.78 3.56 3.39 3.26 3.06 293 - 255 210
28 7.64 5.45 4.57 4.07 3.75 3.53 3.36 3.23 3.03 2.90 2.52 2.06
29 7.60 5.42 4.54 4.04 3.73 3.50 3.33 3.20 3.00 2.87 2.49 2.03
30 7.56 5.39 4.51 4.02 ;5.70 3.47 3.30 3.17 2.98 2.84 2.47 201
32 7.50 5.4 4.46 3.97 3.65 3.43 3.26 3.13 2.93 2.80 2.42 1.96
34 7.45 5.29 4.42 3.93 3.61 3.39 3.22 3.09 2.90 2.76 2.38 191
36 7.40 5.25 4.38 3.89 3.58 3.35 3.18 3.05 2.86 2.72 2.35 1.87
38 7.35 5.21 4.34 3.86 3.54 3.32 3.15 3.02 283 2.69 2.32 1.84
40 731 518 431 38 351 329 312 29 280 266 229 180
60 7.08 4.98 413 3.65 3.4 3.12 2.95 2.82 2.63 250 212 1.60
120 6.85 4.79 3.95 348 317 2.96 2.79 2.66 2.47 2.4 1.95 1.8
© 6.63 4.61 3.78 332 3.02 2.80 2.64 2.51 2.32 2.18 1.79 1.00
Source: Reproduced from D. V. Lindley and J. C. P. Miller, based on Biometrika tables and acknowledgment is made |
Cambridge Elementary Statistical Tables, London: Cambridge the Biometrika Trustoes for permission to use them.)

University Press, Table 7, pp. 8 and 10, 1971. (Table 7 is i



AMPIRAN |

CONTOH DAN HASIL PENGIRAAN ANOVA BAGI
ANALASIS REGRESI LINEAR MUDAH

Variables Entered/Removed®
Vanables | Vanables
Model Entered Removed Method
1 BANDAR® . | Enter

a. All requested vanables entered.
b Dependent Vanable BOD

Model Summary
Std. Error
Adjusted of the
Model R R Square | R Square | Estimate
1 712 507 437 4.4053
a Predictors. (Constant), BANDAR
ANOVAP
Sum of Mean
Model Squares df Square F Sig.
1 Regression 139.823 | 1 139.823 7 205 031®
Residual 135.847 7 19.407
Total 275.669 8
a. Predictors (Constant), BANDAR
b Dependent Vanable BOD
Coefficients®
Standardiz
ed
Unstandardized Coefficient
Coefficients s
Model 8 F Std. Error Beta t Sig.
1 —Constant) 4974 2547 1.953 092
BANDAR | 1.285E 00§ 712 _2684 031

a. Depandent Vanable: BOD




LAMPIRAN J

CONTOH DAN HASIL PENGIRAAN ANALISIS REGRES|I BERGANDA

BOD vs CIRI GUNA TANAH
Variables Entered/Removed®
Varnables Variables
Model Entered Removed Method
1 LUAS,
BANDAR,
PENDUDUK, . | Enter
HUTAN, .
PERTANIA
2 Backward
(cntenon:
PENDUDUK | Probability of
F-to-remove
L >= 100)
a. All requested variables entered.
b. Dependent Vanable: BOD
Model Summary
Std. Error

R Adjusted of the
Model R Square | R Square Estimate
1 995" .990 .964 7350
2 995 .989 975 6100
a. Predictors: (Constant), LUAS, BANDAR, PENDUDUK, HUTAN, PERTANIA

b. Predictors: (Constant), LUAS, BANDAR, HUTAN, PERTANIA

ANOVAS
Sum of Mean
Model Squares | df | Square F Sig. |
1 Regression 302.754 | 5 | 20.551 | 38.039 | 026*
Residual 1.081 2 540
Total 103835 | 7
2 Regression 102718 | 4 | 25680 | 69.021 | .003°
Residual 1.116 3 372
Total 103.835 | 7

a. Predictors: (Constant), LUAS, BANDAR, PENDUDUK, HUTAN, PERTANIA
b. Predictors: (Constant), LUAS, BANDAR, HUTAN, PERTANIA
c. Dependent Variable: BOD



Coefficients”

Standar
dized
Unstandardized Coeffici
Coefficients ents
Std.
Model 8 Error Beta t Sig. |
1 (Constant) 3111 | 1.684 1.847 206
BANDAR -1.916E-02 .006 -1.223 -3.344 | .079
PENDUDUK | -1.640E-05 .000 -.047 .257 | .821
PERTANIA -2.636€E-02 005 | -13.184 | -5.642 | .030
HUTAN -4.517€-02 .008 9018 | -5624 | 030
LUAS 3.008E-02 005 | 20.330 5.594 | .031
2 (Constant) 2771 .867 3.195 | .0580
BANDAR -2.032€E-02 .003 -1.297 -7.006 | .006
PERTANIA -2.721€E-02 .003 | -13.609 -9.950 | .002
HUTAN -4 673E-02 .004 -9.331 | -10.791 .002
LUAS 3.107E-02 003 | 21.002 | 10.026 | 002
a. Dependent Variable: 80D
Excluded Variables®
Collinearit
Beta Partial |y Statistics
Model in t Sig. | Correiation | Tolerance
2 PENDUDUK | -.047°] -.257 | .821 -179 154

a. Predictors in the Model: (Constant), LUAS, BANDAR, HUTAN, PERTANIA
b. Dependent Variable: BOD



COD vs CIRI GUNATANAH

Model Summary
Std. Error
R Adjusted of the

Model R Square | R Square Estimate
1 755 570 _506 | 10.4606
2 726 526 -105 8.9614
3 612¢ 374 -.095 8.9225
4 5979 .356 .098 8.0947
5 .550° 303 187 7.6888
6 000 .000 .000 8.5252 |

a. Predictors: (Constant), LUAS, BANDAR, PENDUDUK, HUTAN, PERTANIA
b. Predictors: (Constant), LUAS, BANDAR, HUTAN, PERTANIA

¢. Predictors: (Constant), LUAS, HUTAN, PERTANIA

d. Predictors: (Constant), LUAS, HUTAN

a. Predictors: (Constant), HUTAN

f Predictor. (constant)

ANOVAS
Sum of Mean
Model Squares | df | Square F Sig. |
1 Regression 289.907 5 57.981 530 | .755*
Residual 218848 | 2 | 109.424
Total 508.755 | 7
2 Regression | 267.835 | 4 66059 | 834 | 583°
Residual 240920 | 3 | 80.307
Total 508.755 | 7
3 Regression 190312 | 3 | 63437 | 797 556°
Residual 318443 | 4 79.611
Total 508.755 7
4 Regression 181.137 | 2 | 90568 | 1.382 333
Residual 127618 | 5| 65524
Total 508.755 7
5 Regression 154.048 1 | 154.048 | 2.606 .158°
Residual 354,707 6 §9.118
Total 508.755 7
6 Regression 000 | O 000 . !
Residual 508.755 7 72679
Total 508.755 7

a. Predictors: (Constant), LUAS, BANDAR, PENDUDUK, HUTAN, PERTANIA
b. Predictors: (Constant), LUAS, BANDAR, HUTAN, PERTANIA

¢. Predictors: (Constant), LUAS, HUTAN, PERTANIA

d. Predictors: (Constant), LUAS, HUTAN

e. Predictors: (Constant), HUTAN

f. Predictor: (constant)

g. Dependent Variable: CcOD



Coefficients”

Standar
dized
Unstandardized Coeffici
Coefficients ants
. Std.

Model B Error Beta t Sig.

1 (Constant) 3698 | 23.970 154 | 892
BANDAR -7.088E-02 082 | -2044 | -869 | 476
PENDUDUK | 4.081E-04 .001 531 449 | 697
PERTANIA -6.289E-02 066 | -14.210 | -946 | 444
HUTAN -116 114 | -10501 [ -1.018 | 416
LUAS 7.397E-02 077 | 22589 967 | .436

2 (Constant) 12.140 | 12.743 953 | 411
BANDAR -4.187E-02 043 | -1208 | -983 | 398
PERTANIA -4.173E-02 040 | -9.427 | -1.038 | 375
HUTAN -7.739E-02 o064 | -8981 |-1.216 | 311
LUAS 4.924E-02 046 | 15038 | 1.082 | 359

3 (Constant) 17.612 | 11.411 1.543 | .198
PERTANIA -4 836E-03 014 | -1093 | -339 | 751
HUTAN -2.249€-02 030 | -2029 | -742 | 499
LUAS 8.236E-03 018 2.515 455 | 673

4 (Constant) 20917 | 5.400 3873 | 012
HUTAN -1.318E-02 012 | -1.189 | -1.126 | .311
LUAS 2.225€-03 .003 679 6843 | 549

5 (Constant) 23300 | 3731 8.245 | .001
HUTAN -8.100E-03 .004 .550 | -1.614 | .158

6 (Constant) 19.175 | 3.014 8.362 | .000

a. Dependent Variable: COD

Excluded Variables'
Collinearity
panial Slﬂtlstlcs

Model Beta In t Sig. Correlation | Tolerance

2 PENDUDUK 531°| .449 | 697 303 154

3 PENDUDUK | -.283°| -.410 | .709 -.230 413
BANDAR -1.208°| -983 | .398 -.493 105

4 PENDUDUK .185¢| -.319 | .766 -158 466
BANDAR .015¢| -.034 | 975 -017 824
PERTANIA -1.093¢| -339 | .751 .167 | 1.511E-02

3 PENDUDUK | -2849| -602 | .573 -.260 585
BANDAR -1099| -293 | .781 -.130 998
PERTANIA 3389 .544 | 610 238 341
LUAS 6798 643 | .549 276 115

6 PENDUDUK ..520°| -1.493 | .188 -.520 1.000
BANDAR -135°| -334 | 750 -135 1.000
PERTANIA -332°| -861 | 422 -332 1.000
LUAS -.439°| -1.197 | .276 -.439 1.000
HUTAN .550°] -1.614 | 158 -.550 1.000

a. Predictors in the Model: (Constant), LUAS, BANDAR, HUTAN, PERTANIA
b. Predictors in the Model: (Constant), LUAS, HUTAN, PERTANIA

¢. Predictors in the Model: (Constant), LUAS, HUTAN
d. Predictors in the Model: (Constant), HUTAN

e. Predictor. (constant)




DO vs CIRI GUNATANAH

Model Summary

Std. Error
R Adjusted of the

Model R Square | R Square Estimate
1 .903? 815 .352 1.3549
2 653° 427 -338 1.9464
3 620° .385 -077 1.7463
4 .506¢ 256 -.042 1.7176
5 .201¢ .040 -120 1.7805
6 000’ 000 .000 1.6827

a. Predictors; (Constant), LUAS, BANDAR, PENDUDUK, HUTAN, PERTANIA
b. Predictors; (Constant), LUAS, PENDUDUK, HUTAN, PERTANIA

¢. Predictors: (Constant), LUAS, PENDUDUK, HUTAN

d. Predictors: (Constant), LUAS, HUTAN

e. Predictors: (Constant), HUTAN

f. Predictor: (constant)

ANOVAS®
Sum of Mean
Model Squares | dt | Square F_| Sig. |
1 Regression 16148 | 5 3230 | 1.759 | .401*
Residual 3672 | 2 1.836
Total 19820 | 7
2 Regression 8454 | 4 2114 | 558 | 712
Residual 11.366 | 3 3.789
Total 19820 | 7
3 Regression 7621 | 3 2.540 833 | .541°
Residual 12199 | 4 3.050
Total 19820 | 7
4 Regression 5070 | 2 2535 | .859 | .478¢
Residual 14750 | 5 2.950
Total 19820 | 7
5 Regression 799 | 1 .799 252 | .633°
Residual 19.021 | 6 3.170
Total 19820 | 7 .
6 Regression 000 | O .000 ) !
Residual 19.820 7 2.831
Total 19.820 | 7

a. Predictors: (Constant), LUAS, BANDAR, PENDUDUK, HUTAN, PERTANIA
b. Predictors: (Constant), LUAS, PENDUDUK, HUTAN, PERTANIA

c. Predictors: (Constant), LUAS, PENDUDUK, HUTAN

d. Predictors: (Constant), LUAS, HUTAN

e. Predictors; (Constant), HUTAN

f. Predictor: (constant)

g. Dependent Variable: DO



Coefficients®

Standar
dized
Unstandardized Coeffici
Coefficients ents
Std.

Model B Error Beta t Sig.

1 (Constant) 13.447 | 3.105 4331 | 049
BANDAR 2.162E-02 .011 3.159 2.047 | 77
PENDUDUK | -2.544E-04 .000 .1677 | -2.161 | 163
PERTANIA 1.854E-02 .009 21.224 2.153 | 164
HUTAN 3.650E-02 015 16.682 2466 | .133
LUAS -2.253E-02 010 | -34.8680 2273 | 151

2 (Constant) 8.446 | 2.753 3068 | .055
PENDUDUK | -6.346E-05 .000 .418 | -615 | .582
PERTANIA 1.547€-03 .003 1.771 469 | 671
HUTAN 7.697E-03 .007 35617 1.1684 | .329
LUAS -3.082E-03 .004 4769 | -759 | .503

3 (Constant) 7.694 | 2.007 3833 | .019
PENDUDUK | -7.973E-05 .000 .526 | -915 | 412
HUTAN 5.095€E-03 .003 2329 | 1576 | 180
LUAS -1.229€-03 .001 .1902 | -1.469 | 218

4 (Constant) 6.199 | 1.146 5.410 | .003
HUTAN 3.252E-03 .002 1.488 1.308 | .248
LUAS -8.834E-04 .001 .1.367 | -1.203 | .283
5 (Constant) 5.253 .864 6.080 | .001
HUTAN 4.394E-04 .001 201 502 | 633
6 (Constant) 5.550 585 9.329 | .000
a. Dependent Variable: DO
" Excluded Variables'
Collinearity
Partial Statistics
Model Beta In t Sig. | Correlation Tolerance
2 BANDAR 31508 2.047 | 177 823 | 3.891E-02
3 BANDAR _042°| -.069 | 949 -.040 547
PERTANIA 1.771° 469 | 671 261 | 1.340E-02

4 BANDAR _257¢| -.563 | 604 -271 824
PERTANIA 2.553¢ 781 | .479 364 | 1.511E-02
PENDUDUK .526°| -915 | 412 -.416 .466

5 BANDAR ~0199| -.043 | .967 -019 998
PERTANIA .e649| -964 | 379 -.396 341
PENDUDUK .1444| -253 | .810 -118 585
LUAS -1.3679] -1.203 | 283 -474 115

6 BANDAR _009°| -.022 | .883 -.009 1.000
PERTANIA .063°| -.155 | .882 -.063 1.000
PENDUDUK .045¢ 110 | 916 045 1.000
LUAS .031¢ 077 | 941 031 1.000
HUTAN .201° 502 | 633 201 1.000

a. Predictors in the Model: (Constant

b. Predictors in the Model: (Constant), LUAS, PENDUDUK, HUTAN

¢c. Predictors in the Model: (Constant), LUAS, HUTAN
d. Predictors in the Model: (Constant), HUTAN

e. Predictor; (constant)
f

. Dependent Variable: DO

), LUAS, PENDUDUK, HUTAN, PERTANIA




NH:N vs CIRI GUNATANAH

Model Summary
Std. Error
R Adjusted of the
Model R | Square |R Square ] Estimate
1 975° .950 .827 2594
2 .866° 750 416 AT64
3 686° 471 074 .5996
4 .469° 220 -.093 6514
5 .089® .008 -157 8705
6 .000/ ,000 .000 6232 |
a. Predictors: (Constant), LUAS, BANDAR, PENDUDUK, HUTAN, PERTANIA
b. Predictors: (Constant), LUAS, BANDAR, HUTAN, PERTANIA
¢. Predictors: (Constant), LUAS, HUTAN, PERTANIA
d. Predictors: (Constant), LUAS, PERTANIA
e. Predictors: (Constant), PERTANIA
f. Predictor: (constant)
ANOVAS
Sum of Mean
Model Squares | df | Square F_| Sig |
1 Regression 2584 | 5 517 | 7.679 | 119*
Residual 135 | 2 | 6.730E-02
Total 2719 | 7
2 Regression 2038 | 4 510 | 2.245 | .266°
Residual 681 3 227
Total 2.719 7
3 Regression 1.281 3 427 | 1.187 | 420°
Residual 1.438 4 .360
Total 2719 | 7
4 Regression 597 | 2 298 | .703 | .538¢
Residual 2.122 ] 424
Total 2.719 7
5 Regression 2 150E-02 | 1 | 2.150E-02 048 | 834°
Residual 2697 6 450
Total 2719 | 7
6 Regression 000 | O 000 L
Residual 2719 | 7 .388
Total 2719 | 7

a. Predictors; (Constant), LUAS, BANDAR, PENDUDUK, HUTAN, PERTANIA
b. Predictors: (Constant), LUAS, BANDAR, HUTAN, PERTANIA

¢. Predictors: (Constant), LUAS, HUTAN, PERTANIA

d. Predictors: (Constant), LUAS, PERTANIA

e. Predictors; (Constant), PERTANIA

f. Predictor; (constant)

g. Dependent Variable: NH3



Coefficients®

Standar
dized
Unstandardized Coeftfici
Coefficients ants
.| Std.

Model 8 Error Beta t Sig. |

1 (Constant) -.933 .594 -1.569 | .257
BANDAR -8.702€E-03 .002 -3.433 | 4.304 | 050
PENDUDUK 6.420E-05 .000 1.143 2849 | 104
PERTANIA -8.693E-03 002 | -26.869 | -5.272 | 034
HUTAN -1.437E-02 003 | -17.735 | -5.070 | .037
LUAS 9.951E-03 002 41.570 5244 | 034

2 (Constant) 395 677 584 | 600
BANDAR -4 139€-03 | .002 -1.633 | -1.827 | .165
PERTANIA -5.364E-03 002 | -16.578 | -2.511 | .087
HUTAN -8.235E-03 003 | -10.161 | -2.435 | .093
LUAS 6.061E-03 | .002 | 25322 | 2505 | .087

3 (Constant) 9386 767 1.221 .289
PERTANIA -1.717€-03 | .001 -5.307 | -1.794 | .147
HUTAN -2.808E-03 002 -3.465 | -1.379 | .240
LUAS 2.008E-03 .001 8.388 1650 | 174

4 (Constant) 1.864 | .399 4669 | .005
PERTANIA -5.229€-04 .000 -1.616 | -1.180 | .291
LUAS 3.818€-04 | .000 1595 | 1.164 | 297

5 (Constant) 2.006 | 356 5.880 | .001
PERTANIA -2.877€E-05 | .000 -089 | -219 | 834

6 (Constant) 2038 | 220 9.247 | 000

a. Dependent Variable: NH3
Excluded Variables'
Collineanty
Partial Statistics

Model Beta In t Sig__| Correlation Tolerance

2 PENDUDUK 1.143%| 2849 | .104 .896 154

3 PENDUDUK | -225°| -352 | .748 -.199 413
BANDAR -1.633%| -1.827 | .165 - 726 105

4 PENDUDUK -254¢| -377 | .728 - 185 414
BANDAR 278¢ 435 | 686 213 457
HUTAN -3.4685°| -1.379 | 240 -.568 | 2.095E-02

5 PENDUDUK 2419 530 | 619 23 912
BANDAR 4809 1.157 | .300 .459 .909
HUTAN .550¢ 762 | .480 323 341
LUAS 1.5959] 1.164 | .297 462 | 8.318BE-02

6 PENDUDUK 193°%| .482 | 647 193 1.000°
BANDAR 483%| 1.280 | .248 483 1.000
HUTAN 115 284 | 786 115 1.000
LUAS .048¢ A17 | 91 .048 1.000
PERTANIA -089¢] -219 | 834 -.089 1.000

a. Predictors in the Model: (Constant), LUAS, BANDAR, HUTAN, PERTANIA
b. Predictors in the Model: (Constant), LUAS, HUTAN, PERTANIA

c. Predictors in the Model: (Constant), LUAS, PERTANIA

d. Predictors in the Model: (Constant), PERTANIA

e. Predictor: (constant)

f. Dependent Vanable: NH3




SS vs CIRI GUNATANAH

Model Summary
Std. Error
R Adjusted of the

Model R Square | R Square-| Estimate
1 8728 .760 160 | 25.9988
2 .824° 679 250 | 24.5588
3 810¢ 656 399 | 21.9931
4 6159 378 129 26.4691
5 .236° 056 -.102 29.7740
6 000 000 000 | 28.3655

a. Predictors. (Constant), LUAS, BANDAR, PENDUDUK, HUTAN, PERTANIA
b. Predictors: (Constant), LUAS, PENDUDUK, HUTAN, PERTANIA

c. Predictors: (Constant), LUAS, PENDUDUK, HUTAN

d. Predictors: (Constant), LUAS, HUTAN
e. Predictors; (Constant), HUTAN

f. Predictor: (constant)

ANOVAS
Sum of Mean
Model Squares | df | Square F Sig. |
Regression 4280.337 5 856.067 | 1.266 | .497°
Residual 1351872 | 2 | 675.936
Total 56832.209 | 7
2 Regression 3822.808 | 4 955.702 | 1.585 387°
Residual 1809.401 3 603.134
Total 5632.209 | 7
3 Regression 3897.426 | 3 | 1232475 | 2.548 .194¢
Residual 1934783 | 4 483,698
Total 5632.209 | 7
4 Regression | 2129.138 | 2 | 1064.569 | 1.519 .305¢
Residual 3503.071 5 700.614
Total 5632.209 | 7
5 Regression 313250 | 1 313.250 | .353 | .574°
Residual 5318.959 | 6 | 886.493
Total 5632.209 | 7
6 Regression 000 | O 000 !
Residual 5632209 | 7 | 804.601
Total 5632209 | 7

a. Predictors: (Constant), LUAS, BANDAR, PENDUDUK, HUTAN, PERTANIA
b. Predictors; (Constant), LUAS, PENDUDUK, HUTAN, PERTANIA

c. Predictors: (Constant), LUAS, PENDUDUK, HUTAN

d. Predictors: (Constant), LUAS, HUTAN
e. Predictors: (Constant), HUTAN

f. Predictor: (constant)

g. Dependent Variable: SS



Coefficipnts?

AN A I Standar |
dizegd
Unstangardized Coeffici
Coefficients ents
L st 5
I 8 Error Be 1 ig.
r%m_(Constant) 180.194 | 59.575 = 2.689 “,11%‘
BANDAR 187 203 1.445 829 | 497
l RENDUPUK | -3.2496-98 | 002 | -1.271 | -1.439 | .287
| RERTANIA 180 185 | 10147 9Qf | 460
HUTAN 366 284 | 9934 | 1200 | 326
LLAS -.199 190 | -18.311 | -1.049 | 404
2 (Constant) 121.631 | 34.736 3502 | 039
PENDUDUK | -1.777E-03 .001 -695 | -1.365 | 268
PERTANIA 1.898E-02 042 1.289 456 | 679
HUTAN 144 083 | 3912 | 1729 | .182
LUAS -4.952E-02 051 | 4545 | -967 | 405
3 (Constant) 112.399 | 25.276 4447 | 011
PENDUDUK | -1.977E-03 .001 -773 | -1.801 | 146
HUTAN 112 041 3.047 | 2.761 | .051
LUAS -2.879E-02 011 | -2.459 | -2.542 | .084
4 (Constant) 75.340 | 17.659 4266 | .008
HUTAN 6.670E-02 038 1.808 | 1.741 | 142
LUAS -1.822E-02 011 | -1672 | -1.610 | .168
s (Congtant) 56.830 | 14.448 3864 | .008
HUTAN 8.699E-03 015 236 594 | 574
Co 'g't‘LY —~ 81713 | 10.020 6.154 | .000
3. Papendent Vgriahle: $3 .
Excluded Variables'
Collineanty
Partial Statistics
Model Beta In t Sig. | Correlation | Tolerance
2 BANDAR 1.445%| 823 | .497 503 | 3.891E-02
3 BANDAR -092°] -202 | .853 -118 547
PERTANIA 1.289°| 456 | 679 255 | 1.340E-02
4 BANDAR -398¢| -1.031 | .361 -458 824
PERTANIA 2.587¢| 881 | 428 403 | 1.511E-02
PENDUDUK | -773°| -1.801 | 146 -.669 466
5 BANDAR -092¢| -212 | 841 -.094 .998
PERTANIA -.8369| -1.299 | .251 -.502 341
PENDUDUK | -280¢| -505 | 835 -.220 585
LUAS -1.672°] -1.610 | .168 -.584 115
6 BANDAR -080¢| -197 | .851 -.080 1.000
PERTANIA -093¢| -230 | 826 -.003 1.000
PENDUDUK | -012¢| -029 | 978 -012 1.000
LUAS .029*| 071 | 946 029 1.000
HUTAN _.236°| 594 | 574 _.238 1.000

a. Predictors in the Model: (Constant), LUAS, PENDUDUK, HUTAN, PERTANIA
b. Predictors in the Model: (Constant), LUAS, PENDUDUK, HUTAN

C. Predictors in the Model: (Constant), LUAS, HUTAN

d. Predictors in the Model: (Constant), HUTAN

e. Predictor: (constant)

f. Dependent Variable: SS



NO: vs CIRI GUNATANAH

Model Summary

Std. Emror
R Adjusted of the
Model R Square | R Square ] Estimate

1 8589 .736 075 5367
2 833° 695 287 A711
3 798¢ 636 363 4454
4 .788¢ 621 470 4062

a. Predictors: (Constant), LUAS, BANDAR, PENDUDUK, HUTAN, PERTANIA
b. Predictors: (Constant), LUAS, BANDAR, HUTAN, PERTANIA

¢. Predictors: (Constant), BANDAR, HUTAN, PERTANIA

d. Predictors: (Constant), BANDAR, PERTANIA

ANOVA®
Sum of Mean
Model Squares | df | Square F__|Sig. |
1 Regression 1604 | 5 321 | 1.114 | 536"
Residual 576 | 2 .288
Total 2.180 7
2 Regression 1514 | 4 379 | 1.706 | 3450
Residual 666 | 3 222
Total 2.180 7
3 Regression 1.387 3 462 | 2.330 | .216°
Residual 793 | 4 .198
Total 2.180 7
4 Regression 1.355 | 2 877 | 4.105 | .0889
Residual 825 5 .165
Total 2180 | 7

a. Predictors: (Constant), LUAS, BANDAR, PENOUDUK, HUTAN, PERTANIA
b. Predictors; (Constant), LUAS, BANDAR, HUTAN, PERTANIA

c. Predictors: (Constant), BANDAR, HUTAN, PERTANIA

d. Predictors: (Constant), BANDAR, PERTANIA

e. Dependent Variable: NO3



Coefficients®

Standar
dized
Unstandardized Coeffici
Coefficients ents
- Std.
Model B Eror Beta t _Sig. |
1 (Constant) 2.826 | 1.230 2298 | .148
BANDAR 4.561E-03 .004 2.009 | 1.080 { .389
PENDUDUK -2.603E-05 000 .518 | -.558 | 633
PERTANIA 3.093E-03 .003 10.676 907 | 480
HUTAN 5.177E-03 .008 7.134 883 | 470
LUAS -3.392E-03 004 | -15.823 | -864 | 479
2 (Constant) 2.287 .870 3.415 | .042
BANDAR 2.711E-03 .002 1194 | 1.210 | .313
PERTANIA 1.743E-03 .002 6.016 825 | 470
HUTAN 2.688E-03 .003 3.704 804 | .480
LUAS .1.815€-03 | 002 | -8.467 | -758 | .503
3 (Constant) 1.918 435 4414 | 012
BANDAR 1.153E-03 .001 508 | 1.363 | 245
PERTANIA 1.481E-04 .000 511 .801 | 468
HUTAN 1.76 TE-04 .000 244 .400 | .710
4 (Constant) 1.843 .358 5.147 | .004
BANDAR 1.332E-03 .001 587 | 2.034 | .098
PERTANIA 2,123E-04 .000 733 | 2.539 | .052
a. Dependent Variable: NO3
Excluded Variables®
Collinearity
Partial Statistics
Beta In Sig. | Correlation | Tolerance
5 PENDUDUK -518%| -558 | .833 -.387 154
PENDUDUK 059°| 095 | .930 055 319
LUAS 8.467°] -.758 | .503 -401 | 8.165E-04
4 PENDUDUK 140°| .320 | 765 .158 .482
LUAS 419°) 281 | 792 139 | 4.182E-02
HUTAN .244°| 400 | 710 196 .245

a. Predictors in the Model: (Constant), LUAS, BANDAR, HUTAN, PERTANIA
D. Predictors in the Model: (Constant), BANDAR, HUTAN, PERTANIA
¢. Predictors in the Model: (Constant), BANDAR, PERTANIA
d. Dependent Variable: NO3




PO« vs CIRI GUNATANAH

Model Summary
Std. Error
R Adjusted of the

Model R Square | R Square- Estimate
1 .807* 651 -.221 4602
2 807 651 185 3761
3 .740° 547 207 .3708
4 817 .381 134 3877
5 .596° .355 .248 3612
6 000! 000 000 4165

a. Predictors: (Constant), LUAS, BANDAR, PENDUDUK, HUTAN, PERTANIA
b. Predictors: (Constant), LUAS, BANDAR, HUTAN, PERTANIA

c. Predictors: (Constant), LUAS, HUTAN, PERTANIA

d. Predictors: (Constant), LUAS, HUTAN

e. Predictors: (Constant), HUTAN

f. Predictor: (constant)

ANOVAS
Sum of Mean
Model Squares | df | Square F Sig. |
] Regression J91 1 S .158 747 | 658°
Residual 424 | 2 212
Total 1214 | 7
2 Regression 790 | 4 197 | 1.396 | .408°
Residual 424 | 3 141
Total 1.214 | 7
3 Regression 664 | 3 221 | 1.610 | .321°¢
Residual 550 | 4 .138
Total 1214 | 7
4 Regression 483 | 2 231 | 1.539 | .301¢
Residual 752 | S 150
Total 1214 | 7
5 Regression 431 | 1 431 | 3.305 | .119°
Residual 783 | 6 130
Total 1214 | 7
8 Regression 000 O .000 . !
Residual 1.214 | 7 173
Total 1214 | 7

a. Predictors: (Constant), LUAS, BANDAR, PENDUDUK, HUTAN, PERTANIA
b. Predictors: (Constant), LUAS, BANDAR, HUTAN, PERTANIA

c. Predictors: (Constant), LUAS, HUTAN, PERTANIA

d. Predictors: (Constant), LUAS, HUTAN

e. Predictors; (Constant), HUTAN

f. Predictor: (constant)

g. Dependent Variable: PO4



Coefficients?

Standar
dized
Unstandardized Coeffici
Coefficients ents
_Std.
Model B Error | Beta t Sig. |
1 (Constant) 6.501E-02 | 1.055 062 | .956
BANDAR -1.526E-03 | .004 -901 | -425 | .7112
PENDUDUK | .2.261E-06 .000 -.060 | -057 | .960
PERTANIA -2.085E-03 | 003 | -9644 | -713 | .550
HUTAN -3.9386-03 | 005 | -7.271 | -783 | 516
LUAS 2.481E-03 | .003 | 15.510 737 | 538
2 (Constant) 1.825€E-02 | .535 034 | 975
BANDAR -1.687E-03 | .002 -996 | -.943 | 415
PERTANIA -2.202€6-03 | .002 | -10.186 | -1.306 | .283
HUTAN -4154E-03 | 003 | -7670 | -1.556 | .218
LUAS 2618E-03 | 002 | 16.366° | 1.370 | .264
3 (Constant) 239 | 474 .503 | 641
PERTANIA -7.166E-04 | .001 | -3.314 | -1.210 | .293
HUTAN -1.943€-03 | .001 [ -3.587 |-1.543 | .198
LUAS 9.665E-04 | .001 6.041 | 1.284 | .269
4 (Constant) 728 | .259 2.816 | .037
‘ HUTAN -5.640E-04 | .001 | -1.041 | -1.005 | .361
LUAS 7.575€-05 | .000 474 457 | 667
5 (Constant) 810 | .175 4618 | .004
HUTAN -3.228E-04 | .000 -596 | -1.818 | .119
6 (Constant) 591 | 147 4.015 | .005
a. Dependent Variable: PO4
Excluded Variables'
Collinearity
Partial Statistics
Model Beta In t Sig. | Correlation | Tolerance
2 PENDUDUK | -0603| -057 | .960 -.040 .154
3 PENDUDUK -419b| -756 | .504 -.400 413
BANDAR -996°| -943 | 415 -.478 105
4 PENDUDUK | -.171¢| -300 | .779 -.148 466
BANDAR 293¢| 719 | 512 338 824
PERTANIA -3.314%| -1.210 | 293 -518 | 1.511E-02
5 PENDUDUK | -2319| .505 | 635 -.220 .585
BANDAR 1759 499 | 639 218 .998
PERTANIA 1224|200 | .850 .089 .341
LUAS 4749| 457 | 667 .200 115
6 PENDUDUK -519%| -1.488 | 187 . -.519 1.000
BANDAR 146°| 360 | .731 146 1.000
PERTANIA -.442¢| -1.208 | 273 -.442 1.000
LUAS -.506¢| -1.437 | 201 -.506 1.000
HUTAN -596°| -1.818 | .119 -.596 1,000

a. Predictors in the Model: (Constant), LUAS, BANDAR, HUTAN, PERTANIA
b. Predictors in the Model: (Constant), LUAS, HUTAN, PERTANIA

¢. Predictors in the Model: (Constant), LUAS, HUTAN

d. Predictors in the Model: (Constant), HUTAN

e. Predictor; (constant)

f. Dependent Variable: PO4




LAMPIRAN K

Table 5.1 Method of disposal of waste b

Linggi River Basin, Y industries in the Seremban Municipality,

Type of Industry  Methods of Disposing (percentage of Total Firms)

ot ;‘{ ke

;\ & .? o ’4}1 . ";',“‘““.; i: ‘. A
Food Processing
or Works,

Electrical 78 44 50 47 167

" TR
“tansport *-'-giy,‘

v

8 iy b b R g

Others

A e Rl o e i S B
ALl Inqustries @
;T S il i 2 g

Source : Seremban Structur Plan, 1980.
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Table 5.4

Estimated waste volume and pollution load from the major industrial sources in
the Linggi River Basin.

A o3 i

Senawang Edible Oil Sdn. 230 | 920 1380 690 0.5
Bhd., senawang "

i M

MCIS, Senawang @ 223 w4 3.4
Majuternak Chicken
Poultry "

TOTAL " 21 354 e TS 7595

Note : (1) calculated from the data given in Master Plan, 1982.
(2) calculated by using production figures (WHO 1982)
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LAMPIRAN L

JADUAL KETEPUAN OKSIGEN (DO SATURAT/ON)

e ——— N S—

Temp. Dissolved oxygen as mg/1
¢ 00 01 02 03 04 05 0.6 0.7 08 09
0 14.65 1461 1457 14,53 1449 1445 14.41 14.37 1433 1429
l 14.25 14.21 14.17 14.13 14.09 14.05 14.02 13.98 1394 1390
2 13.86 13.82 13.79 13.75 13.71 13.68 13.64 13.60 1356 1333
3 1349 1346 13.42 13.38 ,13.35 1331 13.28 13.24  13.20 1317
4 [3.13 13.10 13.06 13.03 13.00 1296 1293 12.89 1286 1282
5 1279 12,76 1272 12,69 1266 1262 12.59 1256 .53 1249
6 1246 1243 1240 1236 1233 1230 12.27 1224 1221 12.18
7 12,14 12,11 1208 1205 1202 1199 11.96 11.93 11v0 1137
8 L84 1181 1178 1L7S 1172 1L70  11.67 11.64 1161 11.58
9 11.55 11.52 11.49 ll.4:l 1144 1141 11.38 1138 1133 1130
10 1127 1124 1122 1L19 L1614 1kttt 108 ttoe 1103
L1 1100 1098 1095 10.93 1090 10487 10.85 10.82 1080 1037
12 10.7S 10.72 10.70 10.67 1065 10.62 10.60 10.37 1055 1052
13 10.50 1048 1045 1043 1040 1038 10.36 103 1031 1028
14 10.26 1024 10.22 1019 10.17 1015 10.12 10,10 100X 1006
15 10.03 10.01 9.99 v.97 9.95 9.92 9.90 9 .34 ¥ .36 9 34
16 9.82 979 9.77  9.75  9.73 .71 2.69 967 9065 963
17 9.61 9.58 9.56 9.54 9.52 9.50 9.48 946 D44 2.42
18 940  9.38 9.6 934 932 930 9.29 9.27 9.25 922
19 9.21 9.19 917 945 9.3 9.12 9.10 9.08 906 YU
20 9.02 9.00 398 897 895 3.93 3.91 8.90 838 3.86
2] 3.34 8.82 3.81 879 3877 8.75 3.74 $.72 3870 8.68
22 867 365 863 862 360 3.58 3.56 3.5 83) 882
k] 8.50 3.48 846 8348 3.43 B.42 3.40 8.)8 .37 3.)8
24 3.33 832 330 8.29  8.27  8.25 3.24 8.22 8.2 8.19
25 3.18 8.16 8.14 8.3 8.1 8.10 3.08 8.07 3.05 304
26 $.02 8.0l 799 798 796 7.95 7.93 7932 790 7389
27 787 736 .84 7.83 781 780 .78 71.77 718 .14
28 7.7 1.7 769 768 166 .63 T.64 762 161 .59
29 7.58 1.6 1.5 1.54 1.52 1.51 7.49 T48 747 745
30 744 742 741 740 7.38 1.37 7.35 7.34 1.3 i3l
——
Sumber :

Nemerow, N.L., 1974, "Scicntifik Strcam Pollution Anaylisis,
McGraw-Hall Book Comp., New York
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DATA KUALITI AIR BAGI CAWANGAN SG. LINGGI 1998 (IKAN)

SNO SUNGAI TARIKH |SUHU | BOD, | COD | %DO[DO | NH,N| ss | PH | NO, | PO,
1 SG. JERALANG 28/4/98 295] 2.90] 5.00 88| 6.80] 0.27] 14.50] 6.48] 1.40] 0.10]
575198 286] 540| 14.00] 100] 7.20]  0.60] 39.00] 680 250/ 014
25/6/98 298] 2.00] 4.00 86| 6.70] 020] 2800 6.80| 0.12] 0.2
PURATA 29.4 34 1.7 9| 6.9 0.4 27.2| 6.7 1.3 0.1
2 |SG. BATANG PENAR 28/4/98 30.4] 3.80] 6.00 74| 5.90]  0.66] 40.00] 631 2.10] 031
57598 298] 8.380| 18.00 73] 6.10]  0.80] 62.00] 6.60] 520] 028
25/6/98 308 2.80] 5.00 69] 5.50]  0.60| 18.00] 620] 2.90| 0.23
PURATA| 303]| 5.1 9.7 75| 58 0.7 40.0] 64| 34| 03
3 |SG. TERIP 28/4/98 327 220]  5.00] 67| 5.00] 0.16] 5.00] 6.63| 095 011
57/5/98 309] 1.80] 4.00 86] 680|021 9.00] 639 1.10| 0.3
25/6/98 30.8] 1.50] 3.00 82| 6.40] 0.20| 5.00] 6.70| 1.00] 0.04
PURATA| 315 1.8 4.0 79 6.1 02] 63| 66| 10 01
4 |SG. SIKAMAT 28/4/98 | - 34.0] 690| 83.00 51/ 3.80] 127 68.70] 7.30] 530| 2.40
5/5/98 312 9.10] 130.00] 43| 3.20]  2.75| 30.00] 7.45| 9.10| 2.75
25/6/98 31.7] 45.00] 104.00] 35| 2.60]  2.80] 30.00| 6.90| 620] 2.75
PURATA| 32.3] 203] 105.7] 43| 3.2 23| 429 72| 69| 26
5 |SG. PAROI 28/4/98 299]  4.20] 10.00] 100] 7.30]  2.04] 16.00] 6.93| 1.90] 036
5/5/98 287] 12.10] 21.00] 100] 7.90]  2.39| 256.00] 6.48] 2.80[ 0.58
25/6/98 30.8]  6.80] 8.00] 100] 7.80] 2.80] 66.00 7.10] 4.10] 0.48
PURATA| 298| 74| 13.0] 100] 7.7 24| 1127] 68| 29| 05
6 |SG. TEMIANG 28/4798 322 8.55| 62.00] 28| 2.30] 2.55 676.00] 6.98] 3.50| 2.40
5/5/98 32.9] 20.20] 105.00] _ 36| 2.70] _ 2.75| 106.00| 7.60] 4.10| 2.75
25/6/98 32.5| 40.00] 130.00] 28| 2.10]  2.75| 70.00] 7.16] 6.90] 2.67
PURATA| 32.5] 229] 99.0| 28| 24 27| 2840] 72| 48| 26
7 |TEMIANG DIV. 28/4/98 32.2] 2.00] 19.00] 56| 4.38]  1.10] 15.00] 6.61] 2.80] 0.46
2719609 | . 5/5/98 30.9] 12.60] 25.00] 100] 7.90] 1.66| 43.00] 6.93] 4.30| 0.62
: 25/6/98 293] 3.10]  8.00] 74| 6.10] _ 2.80] 202.00] 6.40] 3.40] 0.53
PURATA| 308| 59| 173 74| 6.1 19] 867 66| 3.5 05
8 |KEPAYONG 28/4/98 32.5| 604] 17.00] 28| 2.40] 1.80] 17.00] 6.61] 1.98] 0.56
2719608 5/5/98 31.4] 6.40] 28.00] 36| 2.70]  2.75| 29.00| 6.87] 2.70| 0.89
25/6/98 31.3] 12.80] 21.00] 68| 5.30] 229 23.00] 6.13] 3.00] 0.57
PURATA| 31.7 84| 220 3] 35 23] 23.0] 65 26 07
9 |SG. SENAWANG 28/4198 314 7.50] 18.00] 45| 3.40]  2.75| 29.00] 7.20] 1.35] 0.53
575/98 29.2| 20.30] 29.00] 46| 4.60]  2.75| 43.00] 730 2.90] 0.72
25/6/98 282| 17.70] 15.00] 86| 6.50] 2.75| 36.00] 7.60] 2.40[ 0.56
PURATA| 29.6. 152| 20.7] 60| 48 28] 360[ 74] 22| 06
10 |SG. MANTAU 28/4/98 30.1] 2.50] 12,00 100 8.50]  0.39] 11.50] 6.52] 1.60[ 0.02
5/5/98 29.9]  7.50] 14.00] 72| 5.60]  1.58| 139.00] 6.51] 1.90] 0.03
25/6/98 317  9.00] 11.00] 100] 8.40] 0.0 27.00 6.23| 2.90] 0.05
PURATA| 306| 63| 12.3] 100] 7.5 071 592| 64| 21| 0.0
11 |SG.KAYU ARA 28/4/98 291 4.70] 12.00] 100| 8.80] 1.00| 10.50] 6.55] 4.80 ogg
5/5/98 30.1] 30.10] 39.00] 81| 6.40]  2.75| 499.00] 6.90] 6.00 o.42
25/6/98 31| 23.60] 27.00] 75| 5.80]  2.15| 825.00] 6.84] 24.00 lbs
PURATA| 30.1] 19.5] 26.0| 98] 7.0 732 4448| 68| 116 O.
12 |SG. BEMBAN 28/4/98 29.4] 420 6.00] 67| 5.00] _ 1.60] 79.00] 6.08 4.93 _g%
S/5/98 28.6| 580 10.30] 84| 6.80]  1.89| 139.00] 6.51 6.00 i
25/6/98 30.2|  7.80]  5.00 72| 5.60]  0.96] 32.00 6.8’5] 3;‘% 034

PURATA| 29.4] 59 71 77| 58 15| 833 6. !
13 |SG. BELANGKON 287498 28.8] 16.90| 12.00] 79| 590 _ 2.75] 62.00 gﬁ 3‘38 g:ﬂ
575/98 31.4] 12.30] 19.00| . 81| 6.40] 2.6 106.00 AH RIS
2576/98 | 33.1] 780 24,00 84| 680] 059 800 657 S

PURATA| 31.1] 12.3| 183 82| 64 9] 58.0] 6.




DATA KUALITI AIR BAGI CAWANGAN SG. LINGGI 1998 (IKAN)

srlv4o = NYASTU::AI TZARIKH SUHU | BOD, | COD | %DO|DO [ NH,N| Ss | PH | NO, | PO,
2 8/4/98 30.8( 13.10] 22.00 42| 3.10 1.33] 41.00] 6.65| 1.60] 023
5/5/98 31.1] 16.40] 56.00 56] 4.50 2.75] 92.00] 730 2.00] 0.65

25/6/98 | 298] 7.40] 3600] _ 33| 2.50] 275 7700 635 300 273

PURATA| 306] 123] 380 44| 34 23] 700] 69| 22 13

15 SIMIN 28/4/98 33.9] 0.58] 11.00 63| 4.88 1.00]  11.00] 6.88] 130 0.12
2519603 5/5/98 34.7] 3.70] 18.30 67| 5.00 2.75| 104.00] 6.49] 6.20] 0.1
25/6/98 325 7.70] __6.00] 72| 5.60]  2.70] 30.00] 7.00] 2.60] 0.16

PURATA 33.7 4.0 11.8 64| 52 22 483 6.8 3.4] 01

16 SG. SEGA 28/4/98 312 6.10 4.00 100| 7.10 0.78] 82.00] 4.77] 2.30] 0.12
5/5/98 30.4] 7.40] 10.00 82| 6.50 1.65| 293.00| 5.80] 4.10| 0.25

25/6/98 308 430] 3.00 91| 6.%0 1.10[ 30.50] 6.10] 1.10] 0.07

PURATA 30.8 5.9 5.7 92| 6.8 12] 1352] 5.6 25 0.1

17 |SG. SILIAU 28/4/98 30.7] 35.10] 16.00 36| 2.3 2.14] 8.00] 5.99] 1.50] 0.15
5/5/98 29.8] 4.70] 29.00 84] 6.80 2.53| 112.00] 6.10] 2.20] 0.44

25/6/98 312] 6.30] 8.00] 100] 7.30 2.75|  5.00] 6.02] 12.00] 0.03

PURATA| 306 (5.4 17.7 86| 5.6 2.5 41.7] 60| 52| 02

18 [SG.SOLOK 2874/98 31.8] 4.30] 15.00 73| 5.30 1.00| 34.00] 6.10] 2.20| 0.02
5/5/98 293] 5.70] 24.00 81] 6.40 1.20] 50.00| 6.52| 3.10]. 0.06

2576/98 30.1 3.20] 33.00 86| 6.60 0.70] 12.00] 6.80] 6.40] 0.35

PURATA| 304 44] 253 78] 63 10| 320 6.5 39| 0.1

19 |SG. AYER ITAM 28/4/98 32.9] 30.10]  21.00] 47 3.70 2.02] 20.00] 7.50] 15.60) 0.13
575198 30.5] 2520/ 18.00 52| 4.10 1.92] 321.00] 6.80] 17.90] 0.29

25/6/98 29.3] 3590 27.00 28] 2.2 2.75| 176.00] 7.10| 5.80] 032

PURATA| 30.9] 30.4] 220 2] 33 22| 1723 71| 13.1] 02

20 |REMBAU 28/4/98 31.9] 2.10] 7.0 63] 4.89 0.50]  8.00] 6.16] 3.10] 032
2421611 575198 302] 2.40] 35.00 75| 5.80 0.79] 126.00] 6.60] 4.60] 041
25/6/98 322 8.00] 4.00 68 5.20 0.80] 49.00] 6.0 3.90] 0.06

PURATA| 314] 42 53] 10| 5.3 07] 61.0] 64/ 39| 03
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LAMPIRAN N

CARA PENGIRAAN UNTUK MENENTUKAN NILAI PEMBANGUNAN
BERDASRKAN KUANTIFIKASI YANG TELAH DIBERIKAN
DALAM BAB 5 (JADUAL 5.16)

1. Contoh Pengiraan Bagi Sub Lembangan Sg. Jeralang

FBUAS | [N %0 IKUANTIRIKAST | 'NILAFPEMBANGUNAN |
209.02

[

712.96  20.99
186.11 548 51

2. Justifikasi Peletakkan Nilai Kuantifikasi :-

a. Nilai kuantifikasi Hutan = 5 diberikan berdasarkan ia Hutan Kurang
Terganggu

b. Nilai Kuantifikasi Semak Belukar = 10 kerana kawasan ini kawasan akhir
Hutan yang telahpun banyak terganggu.

c. Nilai Kuantifikasi Getah dan Kelapa Sawit Masing Masing = 53 sebagai nilai
anggaran nilai tengah bagi Kuantifikasi Pertanian (50 - 60)

d. Nilai Kuantifikasi Padi = 51 kerana ia dalam kategori pertanian yang jarang
merosakkan kualiti air.

e. Nilai Kuantifikasi Perkebunan Campur = 60 kerana proses pembajaan dan
pembersihan kawasan tanaman kerap dilakukan, Keadaan ini
menyumbangkan bahan cemar yang berterusan

3. Contoh Pengiraan Nilai Pembangunan:-
Nilai Pembangunan Hutan =

Peratus Keluasan Gunatanah X Nilai Kuantifikasi Yang diberikan

= 65% X5

= 3.25



NILAI PEMBANGUNAN BERDASARKAN KUANTIFIKASI GUNATANAH

. NILAI
N | LEMBANGAN GUNATANAH LUAS % | KUANTIFIKASI| oo o oo VAN

Sg. Jeralang HUTAN 2209.02]65.03% 5 3.25
SEMAK (BELUKAR) 103.58] 3.05% 10 0.31

GETAH 712.96(20.99% 53 11.12

KELAPA SAWIT 29.58] 0.87% 53 4.61

PADI 186.11] 5.48% 51 2.79

PERKEBUNAN CAMPUR 155.52| 4.58% 60 2.75

3396.77 24.84

Sg. Batang Penar |HUTAN 2359.06| 85.28% 5 4.26
GETAH 232.34] 8.40% 53 4.45

KELAPA SAWIT 159.36| 5.76% 53 3.05

PERKEBUNAN CAMPUR 15.44| 0.56% 60 0.34

2766.20 12.10

Sg. Terip HUTAN 2393.83| 83.18% 5 4.16
SEMAK (BELUKAR) 103.98] 3.61% 10 0.36

GETAH 292.93] 10.18% 53 5.41

PERKEBUNAN CAMPUR 1.02| 0.04% 60 0.02

KAWASAN BAHARU DITERANG 86.13| 2.99% 30 0.90

2877.89 10.85

Sg. Sikamat HUTAN 1289.65| 50.85% 5 2.54
SEMAK (BELUKAR) 345.17| 13.61% 10 1.36

GETAH 765.99] 30.20% 53 16.01

PERKEBUNAN CAMPUR 36.84| 1.45% 60 0.87

LOMBONG BUTH TIMAH 98.50| 3.88% 31 1.20

2536.15 21.98

Sg. Paroi HUTAN 1110.63[31.91% 5 1.60
SEMAK (BELUKAR) 72.85| 2.09% 10 0.21

GETAH 1345.42| 38.66% 53 20.49

KAWASAN PERBANDARAN 291.34] 8.37% 91 1.62

PERKEBUNAN CAMPUR 181.12] 5.20% 60 3.12

LOMBONG BUTH TIMAH 200.11] 5.75% 31 1.78

RUMPUT TERBIAR/LALANG 278.78| 8.01% 21 1.68

3480.25 36.50

Sg. Temiang Div. [HUTAN 581.68] 16.14% 5 0.81
SEMAK (BELUKAR) 462.92(12.84% 10 1.28

GETAH 1551.36]43.03% 53 22.81

KAWASAN PERBANDARAN 652.03( 18.09% 93 16.82

PERKEBUNAN CAMPUR 165.35] 4.59% 60 2.75

LOMBONG BUIH TIMAH 69.57| 1.93% 31 0.60

RUMPUT TERBIAR/LALANG 122.05| 3.39% 21 0.71

3604.96 4578

Sg. Temiang __|GETAH 194.8815.68% 53 8.31
KAWASAN PERBANDARAN 1048.01|84.32% 95 80.10

1242.89 88.41

Sg. Kepayang  |HUTAN 221.13 9.14% 5 0.46
SEMAK (BELUKAR) 52.51] 2.17% 10 0.22

GETAH 1638.56|67.74% 53 35.90

KAWASAN PERBANDARAN 300.48| 12.42% 93 11.55

PERKEBUNAN CAMPUR 206.16| 8.52% 60 5.11

2418.84 53.24




| LE
- LEMBANGAN GUNATANAH LUAS | % |KUANTIFIKASI NIl
) 'SL_SSE‘M HUTAN PEMBANGUNAN
1 SEMAK (BELUKAR) 358.;5 25.11% 5 1.26
1 I R 725.80 0.06% 10 0.01
, 81]52.03% 91 47.35
— ;%R;;?BUNAN CAMPUR 12.58] 0.90% 60 0.54
T UT TERBIAR/LALANG 305.54] 21.90% 21 2.60
f } s 1395.08 5375
e
S ZEE"T‘:HK (BELUKAR) 206.86| 11.79% 10 RE
— 1460.73| 83.28% 53 4414
1 KAWASAN PERBANDARAN 4507 2.57% 91 2.34
- PERKEBUNAN CAMPUR 41.34] 2.36% 60 142
- 1754.00 49.07
| |Sg KaywAm  |SEMAK (BELUKAR) 38.05| 1.90% 10 0.19
i GETAH 1855.89 92.49% 53 49.02
1 PERKEBUNAN CAMPUR 112.60] 5.61% 60 3.37
- 2006.54 52.58
12_|Sg Bemban HUTAN 126.54| 5.58% 5 0.28
_ SEMAK (BELUKAR) 406.08| 17.89% 10 1.79
HUTAN PAYA DAN BUYAU 14.97] 0.66% 10 0.07
- GETAH 1714.94 75.56% 53 40.05
o PERKEBUNAN CAMPUR 5.48] 0.24% 60 0.14
. RUMPUT TERBIAR/LALANG 161] 0.07% 21 0.01
_ 2269.62 4234
13 |Sg Belangkon  SEMAK (BELUKAR) 59.94| 3.00% 10 0.30
GETAH 1344.97] 67.40% 53 35.72
KELAPA SAWIT 12.95| 0.65% 53 0.34
KAWASAN PERBANDARAN 490.11]24.56% 91 2235
PERKEBUNAN CAMPUR 87.39] 4.38% 60 2.63
1995.36 61.34
14 Nyatoh HUTAN 0.67| 0.04% 5 0.00
HUTAN PAYA DAN BUYAU 40.22| 2.24% 10 0.22
GETAH 1150.23[64.03% 53 33.94
KELAPA SAWIT 294.59] 16.40% 53 8.69
KAWASAN PERBANDARAN 94.27| 5.25% 91 4.78
PERKEBUNAN CAMPUR 116.34| 6.48% 60 3.89
KAWASAN BAHARU DITERANG 100.11] 5.57% 30 1.67
1796.43 53.19
15 |8g. Simin HUTAN 1814.92]19.41% 5 0.97
SEMAK (BELUKAR) 275.99] 2.95% 10 0.30
HUTAN PAYA DAN BUYAU 158.60] 1.70% 10 0.17
GETAH 4485.09| 47.97% 53 25.42
KELAPA SAWIT 1734.43| 18.55% 53 9.83
KAWASAN PERBANDARAN 264.76] 2.83% 92 2.60
PERKEBUNAN CAMPUR 357.52| 3.82% 60 2.29
KAWASAN BAHARU DITERANG 183.56| 1.96% 30 0.59
LOMBONG BUIH TIMAH 75.72| 0.81% 31 0.25
9350.59 42.43
A DAN BUYAU 254.16] 10.42% 10 1.04
lo ;“{{,QE = 1843.60] 75.57% 53 40.05
KELAPA SAWIT 244.73/10.03% 53 532 |
LOMBONG BUIH TIMAH 97.19| 3.98% 31 123 |
2439.68 47.64




:memcm\ GUNATANAH LuAS | % |KUANTIFIKAst|, . AT
PEMBANGUNAN
[Sg, Siliau |HUTAN PAYA DAN BUYAU 619.22| 7.43% 10 0.74
| |GETAH 3996.55(47.98% 53 25.43
| |KELAPA SAWIT 3638.28| 43.68% 53 2315 —
|LOMBONG BLIH TIMAH 74.92| 0.90% 31 0.28
l | 8328.97 49.60 NGAN
l [ BP
3 |Sg. Solok |HUTAN | 128.04] 1.93% 5 0.10
HUTAN PAYA DAN BUYAU | 251.37] 3.79% 10 0.38 e
GETAH [ 4918.97|74.24% 53 3935 gL__
[KELAPA SAWIT | 1292.05{19.50% 53 10.34 7
LOMBONG BUIH TIMAH | 3529] 0.53% 31 0.16
| 6625.72 50.32 %
‘ e—
9 |Sg Ayerltam __|HUTAN PAYA DAN BUYAU | 1371.89{27.95% 10 2.80 ——
GETAH | 2497.69{50.88% 53 26.97
KELAPA SAWIT 946.38/19.28% 53 10.22 e
PERKEBUNAN CAMPUR 5.92] 0.12% 60 0.07 -
PELBAGAI TANAMAN 86.63| 1.76% 60 1.06
4908.51 41.11 e
20 |Sg, Rembau___|HUTAN | 98.29] 1.08% 5 0.05 -
HUTAN PAYA DAN BUYAU 2259.95(24.82% 10 2.48 s
GETAH 4771.61152.39% 53 21.77 .
KELAPA SAWIT 902.21] 9.91% 53 525
PADI 691.34| 7.59% 51 3.87 —
PERKEBUNAN CAMPUR 355.86| 3.91% 60 235
RUMPUT TERBIAR/LALANG 27.25| 0.30% 21 0.06 —
KAWASAN BAHARU DITERANG 0.56| 0.01% 30 0.00 ——
9107.07 | 41.84 .

1
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JADUAL POIN KRITIKAL STUDENT’S ¢

One-tailed test for a =

0.100 0.050 0.025 0.01 0.005 0.001
Degrees . B & -
of Confidence interval or two-tailed test for a =

freedom 0.200 0.100 0.050 0.020 0.010 0.002

1 3.078 6.314 12.706 31.821 63.657 318.31
2 1.886 2.920 4.303 6.945 9.925 22.326
3 1.638 2.353 3.182 4.541 5.841 10.213
4 1.533 2.132 2.776 3.747 4.604 7.173
5 1.476 2.015 2.571 3.365 4.032 5.893
6 1.440 1.943 2.447 3.143 3.707 5.208
7 1.415 1.895 2.365 2.998 3.499 4.785
8 1.397 1.860 2.306 2.896 3.365 4.501
9 1.383 1.833 2.262 2.821 3.250 4.297
10 1.372 1.812 2,228 2.764 3.169 4.144
1 1.363 1.796 2.201 2.718 3.106 4,025
12 1.356 1.782 2179 2.681 3.065 3.930
13 1.350 1.771 2.160 2.650 3.012 3.852
14 1.345 1.761 2.145 2.624 2.977 3.787
15 1.341 1.753 2.131 2.602 2.947 3.733
16 1.337 1.746 2,120 2.583 2.921 3.686
17 1.333 1.740 2.110 2.567 2.898 3.646
18 1.330 1.734 2.101 2.6562 2.878 3.610
19 1.328 1.729 2.093 2.539 2.861 3.579
20 1.325 1.725 2.086 2.528 2.845 3.5652
21 1.323 1.721 2.080 2.518 2.831 3.527
22 1.321 1.717 2.074 2.508 2.819 3.505
23 1.319 1.714 2.069 2.500 2,807 3.4856
24 1.318 1.711 2.064 2.492 2.797 3.467
25 1.316 1.708 2.060 2.485 2.787 3.450

26 1.315 1.7086 2.056 2.479 2.779 3.43
27 1.314 1.703 2.052 2.473 2.771 3.421
28 1.313 1.701 2.048 2.467 2.763 3.408
29 1.311 1.699 2.045 2.462 2.756 3.396
60 1.296 1.671 2.000 2.390 2.660 3.232
o 1.282 1.645 1.960 2.326 2.576 3.090

Table |V is taken from Table 12 of the Biometrika Tables for Statisticians, Volume |, Third Edition,
by €. S. Pearson and H. O. Hartley. New York: Cambridge University Press, 146, 1966. Reprinted by
permission of the Biometrika Trustees.




