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DAFTAR LAMPIRAN

Lampiran 1. Lembar Hasil Uji Laboratorium

LABORATORIUM KUALITAS AIR
DEPARTEMEN TEKNIK LINGKUNGAN FAKULTAS (\\

TEKNIK UNIVERSITAS HASANUDDIN -
Lantai 3 Gedung Sipil Fakultas Teknik Universitas Hasanuddin v
Jln. Poros Malino KM.6, Bonto Marannu (92172) Gowa, Sulawesi Selatan WATER QUALTY

LEMBAR HASIL PENGUJIAN

NAMA : Ahmad Amiruddin
TIPE SAMPEL : Air Sungai

Parameter BOD Final

No Kode Kadar BOD Spesifikasi Metode
1 Sampel 15mg/L Winkler
Titik 1
2 Sampel 10 mg/L Winkler
Titik 2
3 Sampel 6 mg/L Winkler
Titik 3
4 Sampel 4 mg/L Winkler
Titik 4
5 Sampel 3 mg/L Winkler
Titik 5
Parameter DO
No Kode Volume Larutan Contoh Uji Kadar DO
1 Sampel 50 ml 6.8 mg/L SNI 06-
Titik 1 6989.142004
2 Sampel 50 ml 6.2 mg/L SNI 06-
Titik 2 6989.142004
3 Sampel 50 ml 5.2mg/L SNI 06-
Titik 3 6989.142004
4 Sampel 50 ml 4 mg/L SNI 06-
Titik 4 6989.142004
5 Sampel 50 ml 3.5mg/L SNI 06-
Titik 5 6989.142004

Parameter Amonia (NH3)

No Kode Konsentrasi i
1 Sampel 0.1 mg/L SNI 06-689.30-2005
Titik 1
2 Sampel 0.2mg/L SNI 06-689.30-2005
Titik 2
3 Sampel 0.37 mg/L SNI 06-689.30-2005
Titik 3
4 Sampel 0.47 mg/L SNI 06-689.30-2005
Titik 4
5 Sampel 0.5 mg/L SNI 06-689.30-2005
Titik 5
Parameter Orthophospat
No Kode Volume Larutan Contoh Kadar Spesifikasi Metode
Uji
1 Sampel 50 ml 0.1 mg/L SNI 6989.31:2005
Titik 1
2 Sampel 50 ml 0.12mg/L SNI 6989.31:2005
Titik 2
3 Sampel 50 ml 0.19mg/L SNI 6989.31:2005
Titik 3
4 Sampel 50 ml 0.27 mg/L SNI 6989.31:2005
Titik 4
5 Sampel 50 ml 0.3 mg/L SNI 6989.31:2005
Titik 5
Gowa, 17 Februari 2024
Asisten Uji

(Muh. Renaldy P.S)
NIM. D131181325
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LABORATORIUM KUALITAS AIR
DEPARTEMEN TEKNIK LINGKUNGAN FAKULTAS (\\
TEKNIK UNIVERSITAS HASANUDDIN é
Lantai 3 Gedung Sipil Fakultas Tekmk Universitas Hasanuddin V
Jin Poros Malino KM.6, Bonto Marannu (92172) Gowa, Sulawesi Selatan WATER QUAL TY
LEMBAR HASIL PENGUJIAN
NAMA : Ahmad Amiruddin
TIPE SAMPEL : Air Sungai
Parameter BOD Final
No Kode Kadar BOD Spesifikasi Metode
1 Sampel 18 mg/L Winkler
Titik 1
2 Sampel 12mg/L Winkler
Titik 2
3 Sampel 8 mg/L Winkler
Titik 3
4 Sampel 7 mg/L Winkler
Titik 4
5 Sampel 6 mg/L Winkler
Titik 5
Parameter DO
Kode Volume Larutan Contoh Uji Kadar DO esifikasi Metode
Sampel 50 ml 4.8 mg/L SNI 06-
Titik 1 6989.142004
Sampel 50 ml 4.6 mg/L SNI 06-
Titik 2 6989.142004
Sampel 50 ml 3.3mg/L SNI 06-
Titik 3 6989.142004
Sampel 50 ml 32mgL SNI 06-
Titik 4 6989.142004
Sampel 50 ml 2.9 mg/L SNI 06-
Titik § 6989.142004
Parameter Amonia (NH3)
| No Kode Konsentrasi i Me!
1 Sampel 0.18 mg/L SNI 06-689.30-2005
Titik 1
2 Sampel 0.28 mg/L SNI 06-689.30-2005
Titik 2
3 Sampel 0.45 mg/L SNI 06-689.30-2005
Titik 3
4 Sampel 0.5 mg/L SNI 06-689.30-2005
Titik 4
5 Sampel 0.53 mg/L SNI 06-689.30-2005
Titik 5
Parameter Orthophospat
Kode Volume Larutan Contoh Kadar Spesifikasi Metode
Uji
Sampel 50 ml 0.14 mg/L SNI 6989.31:2005
Titik 1
Sampel 50 ml 0.15mg/L SNI 6989.31:2005
Titik 2
Sampel 50 ml 0.25mg/L SNI 6989.31:2005
Titik 3
Sampel 50 ml 0.27 mg/L SNI 6989.31:2005
Titik 4
Sampel 50 ml 0.27 mg/L SNI 6989.31:2005
Titik 5
Gowa, 27 Februari 2024
Asisten Uji

(Muh. Renaldy P.S)
NIM. D131181325
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LABORATORIUM KUALITAS AIR
DEPARTEMEN TEKNIK LINGKUNGAN FAKULTAS (&

TEKNIK UNIVERSITAS HASANUDDIN N /
Lantai 3 Gedung Sipil Fakultas Teknik Universitas Hasanuddin
Jln. Poros Malino KM 6, Bonto Marannu (92172) Gowa, Sulawesi Selatan WATER QUALTY

LEMBAR HASIL PENGUJIAN

NAMA : Ahmad Amiruddin
TIPE SAMPEL : Air Sungai

Parameter BOD Final

Sampel Titik 1 12 mg/L Winkler
A
2 Sampel 15 mg/L Winkler
Titik 1B
3 Sampel 14 mg/L Winkler
Titik1 C
2 Sampel Titik 9 mg/L Winkler
2
3 Sampel Titik 8 mg/L Winkler
3
4 Sampel Titik 7 mg/L Winkler
4
5 Sampel Titik 5mg/L Winkler
5
Parameter DO
Sampel Titik 1 50 ml 4.1 mg/L SNI 06-6989.14-
A 2004
Sampel 50 ml 4.3 mg/L SNI 06-6989.14-
Titik1 B 2004
Sampel 50 ml 4 mg/L SNI 06-6989.14-
Titik 1C 2004
Sampel Titik 50 ml 3.4mg/L SNI 06-6989.14-
2 2004
Sampel Titik 50 ml 32mg/L SNI 06-6989.14-
3 2004
Sampel Titik 50 ml 3mgL SNI 06-6989.14-
4 2004
Sampel Titik 50 ml 2.2mg/L SNI 06-6989.14-
5 2004




Parameter Amonia (NH3)

1 Sampel 0.23 mg/L SNI 06-689.30-2005
Titik 1 A
2 Sampel 0.27 mg/L SNI 06-689.30-2005
Titik1 B
3 Sampel 0.23 mg/L SNI 06-689.30-2005
Titik1 C
2 Sampel 0.31 mg/L SNI 06-689.30-2005
Titik 2
3 Sampel 0.4 mg/L SNI 06-689.30-2005
Titik 3
4 Sampel Titik 0.47 mg/L SNI 06-689.30-2005
4
5 Sampel Titik 0.52 mg/L SNI 06-689.30-2005
5
Parameter Orthophospat

Sampel 0.15 mg/L SNI 6989.31:2005
Titik 1 A
2 Sampe 50 ml 0.16 mg/L SNI 6989.31:2005
1 Titik
1B
3 Sampe 50 ml 0.17 mg/L SNI 6989.31:2005
1 Titik
1C
2 Sampel 50 ml 0.21 mg/L SNI 6989.31:2005
Titik 2
3 Sampel 50 ml 0.4 mg/L SNI 6989.31:2005
Titik 3
4 Sampel 50 ml 0.45 mg/L SNI 6989.31:2005
Titik 4
5 Sampel 50 ml 0.48 mg/L SNI 6989.31:2005
Titik 5
Gowa, 04 Maret 2024
Asisten Uji

(Muh. Renaldy P.S )

NIM. D131181325
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Lampiran 2 Profile Plot

% Profile Plot - x
File Options Help
Reaches . | 4| #] Profiles . |»| @] I” Plot Tnitl Conditons _eload Data |
s —  sisacaang Langnga tengan —f——— sissgsang Langgatuy ———f———  sissasmngsawmonwe ——— 9 s | E|
22 1 ! Legend
K s o
M a EG PF 1
H H WS P
s H .
H Crit PF 1
9 Ground
L
H
.
a
n
g
H
n
i
1
i
i
£
H
H
o 2000 4000 6000 8000 10000 12000 14000 16000
Wain Channe Distance (m) 12118.81, 15,85 -
| 5
s Profile Plot - X
File Options Help
Reaches . | 4| #] Profiles .|| @] I Plot Tnitl Conditors _Reload Data |
s J— sisacaang Langnga tengan —f——— s15agsang Langga s ———f———  sisssgmngsawmone ————— s | E|
22 1 I
s s
a a
d d
d d -
s a
H n crit PR 1
9 8 Ground
L
H
.
a
n
g
H
n
i
1
i
i
£
H
H

0 2000 4000 6000 8000 10000 12000 14000

Main Channel Distance (m)

18000

Profile Plot 27 Februari 2024



151

= Profile Plot - X
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Lampiran 3 Proses pemodelan dengan HECRAS

¢ Geometric Data - TESIS
File Edit Options View Tables Teels GISTools Help
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Edit Manning's n or k Values

River:  [if il g |v Edit Interpolated ¥S's  [Channel n Values have
a light green
Reach: I ;I IAII Regions ;I background
Selected Area Edit Options
’7 Add Constant ... | Multiply Factor ... | Set Values ... | Replace ... | Reduce toL ChR ... |
River Reach River Station Fretn (nf) | n#l | n#2 n#3
1|51 Saddang Sawitto Hulu 600 n 0.025 0.03 0.025
2|51 Saddang Sawitto Hulu 300.00% n 0.025 0.03
3|51 Saddang Sawitto Hulu 0 n 0.025 0.03 0.025
4|51 Saddang Sawitto Hilir o462 n 0.025 0.03 0,025
5|51 Saddang Sawitto Hilir 4635.33* n 0.025 0.03
6|51 Saddang Sawitto Hilir 3808.67* n 0.025 0.03
7|51 Saddang Sawitto Hilir 2982 n 0.025 0.03 0.025
8|51 Saddang Sawitto Hilir 1388.00* n 0.025 0.03
9|51 Saddang Sawitto Hilir 994.00% n 0.025 0.03
10|51 Saddang Sawitto Hilir 1] n 0.025 0.03 0.025
11|51 Saddang Langga Hulu 3706 n 0.012 0.02 0.012
12|51 Saddang Langga Hulu 2933.00% n 0.012 0.02
13|51 Saddang Langga Hulu 2160 n 0.012 0.02 0.012
14|51 Saddang Langga Hulu 1440.00% n 0.012 0.02
15|51 Saddang Langga Hulu 720.00% n 0.012 0.02
16|51 Saddang Langga Hulu 0 n 0.012 0.02 0.012
17|51 Saddang Langnga tengah |2885 n 0.012 0.02 0.012
18|51 Saddang Langnga tengah |335 n 0.012 0.02 0.012
19|51 Saddang Langnga tengah |442.50% n 0.012 0.02
20 | 5I Saddang Langnga tengah [0 n 0.012 0.02 0.012
21|51 Saddang Pekkabata 500 n 0.025 0.03 0,025
22|51 Saddang Pekkabata 250.00% n 0.025 0.03
23|51 Saddang Pekkabata 1] n 0.025 0.03 0.025
24|51 Saddang Rubae 500 n 0.025 0.03 0.025
25|51 Saddang Rubae 250.00% n 0.025 0.03
26 | 51 Saddang Rubae 0 n 0.025 0.03 0.025
27|51 Saddang a5 1 500 n 0.025 0.03 0.025
28|51 Saddang S5l 250.00* n 0.025 0.03
29|51 Saddang a5 1 1] n 0.025 0.03 0.025
30| 51 Saddang Langnaa hilir 2000 n 0.012 0.02 0.012
31|51 Saddang Langnaga hilir 1350 n 0.012 0.02 0.012
32|51 Saddang Langnaa hilir 1075.00* n 0.012 0.02
33|51 Saddang Langnaga hilir 150 n 0.012 0.02 0.012
34|51 Saddang Langnaga hilir 0 n 0.012 0.02 0.012
| e o = g oo g

O | Cancel |

Help |

Input Kekasaran Manning

5= Steady Flow Data - Flow 02

File Qptions Help

- ] X

Description : I

Enter/Edit Number of Profiles (32000 max): Ill Reach Boundary Conditions ... |

Locations of Flow Data Changes

River: ISI Saddang ;I Add Multiple... |

Reach: ISawitto Hulu j River Sta.:|600 LI Add A Flow Change Location |
F n Mames and Flo

River Reach RS PF1

1|5I Saddang Sawitto Hulu 500 35.47

2|51 Saddang Sawitto Hilir 5462 24.08

3| 5I Saddang Langga Hulu 3706 11.29

4| 5I Saddang Langnga tengah | 2885 3.64

5|5I Saddang Pekkabata 500 11.39

6| 5I Saddang Rubae 500 12.79

7|51 Saddang 551 500 2.65

8| 5I Saddang Langnga hilir 2000 7.74

49| 5I Saddang Langnga hilir 1850 7.74

10| 5I Saddang 552 500 0.9

J Apply Data |

Edit Steady flow data for the profiles (m3/s)

Input Running Steady Flow Data
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HEC-RAS Finished Computations

Zonea | Pumy " :
| et [Eresnney | | £ume | Rs Wirite Geometry Information
| &b Fegens | (| <0 Layer: COMPLETE
Steady Flow Smulation
River:  SISaddang
Reach: 552
Profile: PF1
L

)

File Options Help

Simulation:  1/1

Computation Messages

|
x

]

s 250,00%
Node Type:  Cross Section

Computing superdritical profile

Plan: Plan 10 shortTD  [Plan 10
Geometry File : ‘75515
SteadyFowrle:  [Figwna
Plan Description :
Flow Regime
" Subaritical
" Supercritical
@« Mixed

Optional Programs

I Water Quality Simulation
™ Floodplain Mapping

Plan: 'Plan 10' (TESIS.p10)
iSimulation started at: 23un2024 09:35:42 AM

Writing Geometry
(Completed Writing Geometry

Starting to copy Geometry Data to Results
ICompleted copying Geometry Data to Results
|Steady Flow Simulation HEC-RAS 5.0.6 November

Finished Steady Flow Simulation

Steady Flow:  Flow 02

Unsteady Flow:

Water Quality:  [12FEB24

Description : \

Profile Plot

File Options Help
Reaches . | $[#| Puofles .|| ®.]

(e

C Summary
Compute
Computation Task Timefhh:mm:ss)
[ \Completing Geometry(54) 4
Project JiEss Steady Fiow Computati <1
IComplete Process 5
Plan: Plan 10
Geomery:  [TESIS

Proses Running Steady Flow Data

I Plot Initial Conditions ~ Reload Data

Elevation (m)

s e et P ST — | B
2 ! ! Legend
s s o
: : EG PF1
g g i
a a
H H Cit PF 1
9 Ground
L
a
n
o
n
]
a

0 2000

4000

8000

8000

Main Channel Distance (m)

10000 12000 14000 16000
11115.51, 19.47

Hasil Profile Plot
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Profile Output Table - Standard Table 1 - O *
File Options 5td. Tables Locations Help
HEC-RAS Plan: Plan 10 Profile: PF 1 Reload Data |]
9 |Reach River Sta [Profile Q Total | Min Ch H (W.5. Elev | Crit W.5. | E.G. Elev |E.G. Slope| Vel Chnl | Flow Area| Top Width |
(m3ys) (m) (m) (m) (m) {mjm}) (m/s) (m2) m T
Sawitto Hulu 200 PF1 35,47 13,90 20,25 19.43 20,29 0.000520 0.88 40,23 30.64
Sawitto Hulu 300.00% |PF1 35.47 13,80 20,11 20,15 0.000397 0.91 39.02 30.54
Sawitto Hulu [¥] PF1 35.47 18.70 19.85 20.00 0.000663 0.35 37.26 30.39
Sawitto Hilir 5462 PF1 24,08 13.70 19.93 19,99 0.000852 1.04 23,16 19.64
Sawitto Hilir 4635.33% |PF 1 24.08 13,12 19,29 19,35 0.000687 1.09 22,10 19.66
Sawitto Hilir 3808.67%|PF 1 24.08 17.54 18.79 18.84 0.000555 1.02 23.69 19.89
Sawitto Hilir 2932 PF1 24.08 16.96 18.32 18.36 0.000601 0.93 25.97 20.19
Sawitto Hilir 1988.00% |PF 1 24.08 16.47 17.80 17,85 0.000454 0.95 25,25 20.00
Sawitto Hilir 994,00 [PF 1 24.08 15.99 17.40 17,44 0.000377 0.90 26,75 19.99
Sawitto Hilir [¥] PF1 24.08 15.50 16.06 16.06 16.34 0.011353 2.33 10.31 18.75
Langga Hulu 3706 PF 1 11.29 15.50 16,35 15.00 16,44 0.000963 1.28 4.84 10.71
Langga Hulu 2933.00%|PF 1 11.29 15.08 15.94 16,02 0.000346 1.27 8.86 10.79
Langga Hulu 2160 PF1 11.29 14.67 15,52 15,60 0.000972 1.28 8.84 10.89
Langga Hulu 1440.00% |PF 1 11,29 14.28 15,12 15,21 0.000347 1,27 8.88 11.02
Langga Hulu 720.00% |PF 1 11.29 13.89 15.00 15,05 0.000139 0.94 11.97 11.55
Langga Hulu [¥] PF1 11.29 13,50 14,90 14,93 0.000173 0.72 15.67 12.34
1 |Langnga tengah | 2885 PF1 8.64 13.50 14.90 14.93 0.000168 0.69 12.52 9.87
Langnga tengah | 885 PF1 8.64 12,11 14,51 14,20 14,58 0.001727 1.18 7.30 10.00
Langnga tengah | 442.50% |PF 1 8.64 11.80 13.16 13.01 13,23 0.001009 1.53 5.63 10.00
Langnga tengah |0 PF1 8.64 11,50 12.48 12,53 0.000540 1.02 3.49 9.31
I_ Langnga hilir 2000 PF1 7.7 11,50 12,43 12,52 0.000437 0.91 8.46 9,30
< |Langnga hilir 1850 PF1 7.74 11.40 12,42 12,46 0.000332 0.87 8.85 9.36
:l_ Langnga hilir 1075.00% [PF 1 7.74 11,10 12,13 12,17 0.000372 0.87 8.93 9.37
) Langnga hilir 150 PF1 7.74 10.80 11.59 11.66 0.000835 1.15 6.73 9.05
J- Langnga hilir 0 PF1 7.74 10,70 11,15 11,15 11,37 0.005631 2.07 3.73 8.00
Profile Output Table
= Water Quality Data - X

File View Help

[Z] 12res24 Location Water Temperature | Algae Dissolved Oxygen | Carb BOD | Organichitogen | Ammenium Mitrogen Nitrite Nitrogen(NO2)

:1fBoundary Conditions ] 1|51 Saddang Sawitto Hula 600 | Constant 28.46 Celsius _ Constant 5 mg/l Constant 5.27 mgfl Constant 148 mafl Constant 0.01 mgfl Constant 0.2 mg/l Constant 0.01 mg/l
BC Tw (Water Temperature) | [2|SI Saddang Pekkabta 0
BC Alg (Algae) 3|51 Saddang Rubae 0
E
5
[

BC DOX (Dissolved Oxygen) 51 5addang 55 10
51 Saddang Langngs hilr 0
51 Saddang 5520

®-BC CBOD (C o0)
BC Orgh (Organic Nitrogen)
BC NH4 (Ammonium Nitrogen)
BC N02 (Nitite Nirogen(NO2))
BC NO3 (Nitrate Nitrogen(NO3))
®-BC OrgP (Organic Phosphorus)
BC PO4 (Orthophosphate)

IC Tnitia Conditions

FFR Dispersion Coefficents

G Shading

g3 Meteorology Datasets

% New Met Station »
L. Nutrient Parameters

. Total Dissolved Gas Parameters
“@ Mass Injection

6" Observed Data Legend
6" Tw (Water Temperature)
{ 65" Alg (Algae)

§" DOX (Dissolved Oxygen) BC Locations
6" €BOD (Carbonaceous BOD)
$6g" OrgN (Organic Nitrogen)
6" NH4 (Ammnium Nitragen)
£-6d" ND2 (Nitrite Nitrogen(NOZ))
16" N03 (Nirate Nitrogen(NOZ))
6" OrgP (Organic Phasphorus)
&-§" PO4 (Orthophosphate)

1, Reference Values

Constant 33,37 Celsius Constant 2.87 mgfl Constant 4.67 mg/l Constant 0.52 mg/l

Boundary Condition Locations |

[
Wa Cells

0.20,0.9 -

Indput Boundary Condition
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= Water Quality Data - X
File View Help
Water Qualty Data Tnitial Conditions
|& wres2a | Inital Consbituent Value Distribution Method
-BC Boundary Conditions ¢ Use aRestartFle: [ =
BC Tw (Water Temperature) .
BC Alg (Algac) + Enter initial values or concentrations
8C DOX (Dissalved Oxygen) show cel interpolated values .. | addRs location(s) o the Table ... | X | Update plot |
BC CBOD BOD) T
5C Orgn (organic irogen) = Reach s Watar | Agae(mal) |Dissolved O Carb BOD(mg/) | Organic Ammanium itrite Niragen( |
BC NH4 (Ammonium Niragen) T ng Sawitto Hir 5462 312 5 46 12 0.01 0.2 =
BC ND2 (Nitite Nitrogen(NO2)) 3[sI5addang Langgaruu _ |3705 33.1 5 3.3 B 0.01 0.45
BC ND3 (Nitate Niragen(NOZ) st ng Langnga tengah 2885 35.1 5 3.2 7 0.01 0.5
BC GreP (Orgaric Phosphorus) S|SiSaddang __|pekkabata 500 312 5 46 il 0.01 0.:
5C PO+ (Orthophosphate) &|SIsaddang  |Rubac 500 331 5 33 F 01 0.45 f
2] Initial Conditions Ll L

5 Dispersion Cosficents

P Shading

Initial Conditions for Constituent: Water Temperature

. Nutrient Parameters
. Total Dissolved Gas Parameters -

% Mass Injection =
6" Observed Data :8
6" Tw (Water Temperature)
£ gig" Alg (Algae)
" DOX (Dissolved Oxygen)
#)- 6" CBOD (Carbonaceous BOD)
{6 oraN (organic Nitrogen)
6" NH+ (Ammorium Nitrogen)
65" NO2 (Nitrite Nitrogen(NO2))
£ 6" ND3 (Mitrate Nitrogen(NO3))
16" OrgP (Organic Phosphorus)
#)-ig" PO4 (Orthophosphate)
1, Reference Values

Input Initial Coeficient

— Water Quality Data
e View Help

Data NO2 (Mitite Nitrogen(NO2)) - SI Saddang Sawitto Huil 600

12FEB24 Data Source: Constant Value ~| @ Plotonly the selected Data Source ¢ Piotall the defined Data Sources

5C Boundary Conditons Utz o v] Tebe notset
BC Tw (Water Temperaturg) | COMStantValue: [y Dss: not set

8C Alg (Algac) X not set
-BC DOX (Dissolved Oxygen) Constant: 1 atm
8C CBOD (Carbonaczous BOD) | Descriptian: Elevation: met elev not set mb
BC Orgh (Organic Nitrogen)
BC NH4 (Ammonim Nitrogen) Met Station: New Met Station - Atmospheric Pressure [E|
BC N02 (Nitrite Nitrogen(NO2)) I |
-BC NO3 {Nitrate Nitrogen(NO3)) ol Simulation 1
BC OrgP (Organic Phosphorus)
BC P04 (Crthophosphate)
-Ic_Initial Conditions
5] Dispersion Coeffidents
G shading
€Y Meteorology Datasets 4
€5 New Met Station
©-§ ArTemperature
@ Humidity
{3 short wave Radition 2
+-4 Cloudess
-3 Wind Speed
. Mutrient Parameters
_ Total Dissolved Gas Parameters
% Mass Injection
6" Observed Data o
6" Tw (Water Temperature)
6" Alg (Nlgae)
6" DOX (Dissolved Oxygen)
B-65" CBOD (Carbonaceous BOD)
4" Orgh (Organic Nitrogen) 2
6" NH4 (Ammorium Nitrogen)
{6 NO2 (Nitrite Nitrogen(NOZ))
" NO3 (Nitrate Nitrogen(NO3)
++4id" OrgP (Organic Phosphorus)
" PO4 (Orthophosphate)

atm

Input Meteorology Dataset
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Eile View Help
Water Quality Data MNutrient Modeling Parameters
=| 12FEB24 Restore Default Values... | |'u'iew Both Table and Schematic j
=-BC Boundary Conditions -
#-BC Tw (Water Temperature) Variable value | 8 j
BC Alg (Algae) A.Igae -
BC DOX (Dissolved Oxyger) Cty  Biomass (Chl-a ratio) ugCha/mga 10
BC CBOD {Carbonacecus BOD) Ct) Biomass (Nitrogen Fraction) mghl/fmagA 0.07
BC OrgM (Organic Nitrogen) Lo Biomass (Phosphorus Fraction) mgP /mgA 0.01
BC NH4 (Ammonium Nitrogen) Hmax  Maximum Growth Rate day -1 1 1.047
BC MO2 (Nitrite Nitrogen(NO2)) Maximum Growth Rate Formulation Mutiplicative
SE gu 3P (’E‘g‘ate .N':;'genhmm;) Er Growth Limitation (ight) Wm2 4
rg rganic Phospharus I ——
Growth Limitati M 0.01
#~BC PO4 (Orthophosphate) KN row |m| .Dn N S 0.001
----- Ic Initial Conditions SRR ——— - ' .
..... FE] Dispersion Coefficents Light Limitation Formulation Half Saturation
..... ? Shading Ap  Light Extinction {non-algal) m-1 0.03
EI@. Meteorology Datasets A]  Light Extinction {linear algal) m-1{ugCh/L}-1 0.007
E‘@ MNew Met Station Az Light Extinction (non-inear algal) m-1{ugCh/L)-2/3 0.05
------ w4 Atmospheric Pressure /2 Respiration Rate day -1 0.05| 1.047
i :|r TZ'_'::'EFEMFE Fr;  Nitrogen Preference 1
umidi
tl  Settling Rate day-1 0.1 1.024
¥ Short Wave Radiation L P: AL ey
& Cloudiness Lol Lo
3 Wind Speed &3 Production per unit algal growth mgQ/mgAp L4
----- b friutrient Parameters {ty  Uptake per unit algal respired mgO/mghp L&
----- . Total Dissolved Gas Parameters 31, Production per unit benthic algal growtmgO/mgAb 1.4
""" <@ Mass Injection {ty, Uptake per unit benthic algal respired mgO/magAb 1.6
65" Observed Data s Uptake per unit NH4 oxidized mgQ/magh 3
D"g -:I ' ((‘u:;ater)TemperabJre) g Uptake per unit NO2 oxidized malfmah 1
g \Algas ¥ - -
Atmosphi R i day -1 12| 1.024
-4 DOX (Dissolved Oxygen) K2 ey ay 2 1o
-&'¢" CBOD (Carbonaceous BOD) 4 Sediment Demand day -1 :
—&" OrgM (Organic Nitrogen) CBOD
H-&'g" NH4 (Ammanium MNitrogen) K, DecayRate day -1 1 1047
—-&g" W02 (Nitrite Nitrogen(ND2)) K5 Settling Rate day -1 0.03 1.024
-&g" W03 (Mitrate Nitrogen(NO3)) Hitrogen
" OrgP (Crganic Phosphorus) B2 OrghN->NH4 day 1 0.4 1.047
B-§" PO4 (Orthophosphate) A1 NHa-=NOZ day -1 0.1 1083
""" 1= Reference values By NO2=NO3 day 1 0.2 1047
T4 QOrg-N Settling Rate day -1 0.001 1.024
£ > I3 NH4 Benthos Source Rate magM m-2 day -1 0.01) 1.074 j
Input Nutrient Parameter
File Edit Run View Options GISTools Help
(8| o= =a] Flm) £k = ~|F|Z e ¥]n| & 8| s Xl
Project: TESIS e asas . : g
Plan: lan 1| = Water Quality Analysis — *
Geometry: ESIS| File Options  Help
Steady Flow: 1ow @ v drauics Plan: |Steady Plan: Plan 10 ﬂ
Unsteady Flow: §
WQFile: |12FEB24 -
Water Quality: |12FEB | J
Description : Profie:  [PF 1 = J [st Urits

Water Quality Simulation Time Window

Starting Date: 27FEB2024 | Starting Time: | 1000
Ending Date: 27FEB2024 J Ending Time: 2400
Eompits |

Input Water Quality Analysis
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HEC-RAS Finished Computations - x
—Water Quality Simulation

Simulation: |

Time: 0.0253  28FEB2024  00:00:00 91.22 sec

— Computation M

Plan: 'Plan 10' (TESIS.p10)

Simulation started at: 29Jun2024 09:54:35 AM
Performing Water Quality Simulation Version 5.0.6
Finished Water Quality Simulation

Computing Daily Summary

Computations Summary

Computation Task Time(hh:mm:ss)
Water Quality Computations(54) =1
Complete Process <1

Proses Water Quality Analysis HEC-RAS

HEC-RAS 5.0.6 - X
File Edit Run View Options GISTools Help

D”‘lnl X(li\g Cross-Sections ... :lgllf_\ g E|E||DSS| M
Water Surface Profiles ...
Project: frE G = Broofile Plot TESIS.pri g
oy " eneral Profile Plot ... T
Geometry: fre EatinglivesEs TESIS.q01
Steady Flow: ﬁ K-Y-Z Perspective Plots ... TESIS.f02
Unsteady Flow: |_ Stage and Flow Hydrographs ...
Water Quality: E Hydraulic Property Tables ... TESIS. w14
Description : SI Units
S I_ Detailed Output Tables ... JI n

Profile Summary Table ...

Summary Err, Warn, Motes ...
D55 Data ...

Unsteady Flow Spatial Plot (computation interval] ...

Unsteady Flow Time Series Plot (computation interval) ...

'WQ Spatial Plot ...
WQ Time Series Plot ...

Sediment Output...

Sediment Qutput (old) »

Cara Melihat Hasil Ranning Water Quality Analysis
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. Water Quality Spatial Plot - o X
File View Help
Files .| Reaches .. | Profiles .. |[ariables | @ Plot Observedbata  [P7reb202¢ 12:00:00 “ LK) Reload Fi
Profile Plot | schematicPlot] Table | ] Water Temperature (C)
] Algae (mg/l) ]
] Dissalved Oxygen (mg/l) 27Feb2024 12:00-00 =
| 51 Carbonaceous BoD maf) nggs Hulu } 515804 itto Hilr | s
o7 [ ] Organic Nitrogen (mgfl) ! Legend
] Ammonium Nitrogen (mg/) <
[INitrite Nitrogen(NO2) (mgf) H Obs Orthophosphate
g [ Nitrate Nitrogen(NO3) (ma/) H 27FEB2024 12:00:00-Orthophosphate (mgll)
H ] rganic Phosphorus {mg/l) a
06 n Crthoph /) n
G o
L s
a a
n w
05 H ¢
G t
a o
n H
5 ] u
g e i d
H r
5
£ 03
S
-
02
-
01 -
0.0
0 2000 4000 5000 10000 12000 14000 16000
== Water Quality Spatial Plat - X
File View Help
Files ... | Reaches ... | Profiles ... | ‘ariables ... | [ PlotObserved Data  [7Feb2024 12:00:00 4 Vr me Reload Fie
Profile Plot Schematic Flot | Table |
27Feb2024 12:00:00
T
.. Water Quolity Spatial Plot - x
File View Help
Files | Reaches . | Profies | Variables | R piotObservedbota  [27reb202+ 12:00:00 i | .
Profile Piot | schematic plot ( Table )
= = WQ Cell Length (m) I gl
ST Saddang G
51 Saddang 300
51 Saddang 300
51 saddang o
STsaddang o
51 Saddang 826,667
51 Saddang | Sawitto Hir 826,667
5iSaddang | sawitto Hir 826,667
51 Saddang | Sawitto Hilr 9940001
SIsaddang | sawitto Hir 994,001
2|51 Saddang | Sawitto Hii- 994,001
SI5addang | Samitto Hir [
ST Saddang | Langga Hula o
SISoddang | Langgs Hulu 73
StSaddang | Langga Ful 73
Stsaddang _|Langos ruls 7200001
51 Saddang | Langga Huls 720.0001
SIsaddang | Lanaga Huld 7200001
51 Saddang | Longga Hul DS Boundary o
SiGoddang |Lsngnga tengoh |2665 s Boundan
StSaddang _|Langnga tengah | 2585 55 8349999
Stsaddang _|Langnga tengah |sss 442.50% 1000
5ISaddang | Langnga tengah |442.50% o 1000
27|SIsaddang_|Langnga tengsh |0 DS Boundary a
25|51 Goddang | Langrga bl | 2000 US Boundar o
30| St Saddang | Langnga hir | 2000 1350 150
31[Sisaddang |Langngahir | 1850 107500~

32|51 Saddang | Langnga hili

33|51 saddang | Langnga hiir 150

34[S1 Saddang | Langnga hilr

o

1075.00° 150

o
DS Boundary

Hasil Table Water Quality Analysis
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Lampiran 4 Input yang disarankan untuk parameter nitrogen dan fosfat.

Profile Output Table - Standard Table 1 — O *
File Options 5td. Tables Locations Help '
| HECRAS Pan:Plani0 ProfieiPr1  JECODRO
Reach River Sta |Profile | QTotal | Min Ch El |W.5. Elev|Crit w.S. | E.G. Elev |E.G. Slope| Vel Chnl |Flow Area | Top Width

m) | | m | @ [ m | m) | s | @2 | (m
Sawitto Hulu__ | 500 PF 1 55.17;  18.80/ 20,53  19.61  20.60  0.000670 113  48.99  30.38
Sawitto Huln | 300.00* [FF 1 5517 18.80) 20.34 20.41 0.000566 120  46.04  30.81
Sawitto Hulh |0 PF 1 5517 18.70|  20.08 20.18  0.001161 134 4120  30.54
Sawitto Hlir  |5462  [PF 1 2930 18.70) 20.08 20.15 0.000860 112 2616 19.84
Sawitto Hlir | 4635.33% |PF 1 2930 18.12]  19.45 19.52| 0.000675 116/ 2518  19.88
Sawitto Hlir | 3808.67 |FF 1 2930 17.54] 18.% 19.02| 0.000544 108 2701 20.14
Sawitto Hlir  |2982  [PF 1 2930 1696 18.49 18.54| 0.000604 100 2941 2047
Sawitto Hilir | 1988.00% |PF 1 2930 16.47| 17.97 18.02| 0.000456 1.02] 2859  20.35
Sawitto Hlir  |994.00* |PF 1 2930 1553 17.55 17.60| 0.000338 0.98  23.82  20.21
Sawitto Hiir |0 PF 1 2930 1550/ 16.14] 1514  16.45 0.010%40 243 1178 18.85
langgaHulu__ |3706  [PF 1 12,98 1550, 1643 1605  16.52| 0.000963 1.34 9.67 1078
Langga Hulu | 2933.00% |FF 1 12.98)  15.08  16.01 16.10| 0.000348 1.34 9.67  10.85
langgaHulu__ |2160  [PF 1 12.98) 1467 1559 15.68| 0.000970 1.34 9.67  10.97
Langga Hulu___| 1440.00% |FF 1 12.98) 1423 1524 15.32| 0.000301 128  10.17 1115
langga Hulu__ | 720.00* [FF 1 12.98)  13.89] 15.13 15.18| 0.000127 0.95  13.49 1173
langga Hulu__ |0 PF 1 12.98)  13.50  15.04 15.07| 0.000167 075,  17.38 1250
Langnga tengsh| 2885 [PF 1 10.68  13.50,  15.03 15.06| 0.000130 0,77, 13.35  10.00
Langnga tengah| 885 PF 1 10.68 1211 1458 1425  14.67 0.001316 1.32 8.07  10.00
Langnga tengah| 442.50* [PF 1 10.68  11.80] 13.26  13.08  13.39] 0.000911 1.61 £.64  10.00
Langnga tengsh| 0 PF 1 10.68 1150,  12.62 12.68| 0.000540 1.05 3.76 3.43
Langnga hilir _ |2000 [P 1 9.58 1150/ 12.61 12.66| 0.000437 0.28 9.75 9.49
Langnga hiir | 1850 [PF 1 9.58 1140 125 12.60| 0.000338 0.95  10.13 .54
Langnga hilr | 1075.00% |FF 1 9.58 1110 12.35 12.30| 0.00038% 0.95  10.12 9.54
Langnga hiir | 150 PF 1 9.58  10.80 11.69 11.77| 0.000930 1.26 7.61 9.18
Langnga hiir |0 PF 1 9.58  10.70| 11.22  11.22  11.47 0.00543& 2.22 4.32 8.69

Profile Output Table 17 Februari 2024

Profile Output Table - Standard Table 1 - O x
File Options Std, Tables Locations  Help

Reload oot
Reach River 5ta [Profle | QTotal [Min ChEl |W.5. Elev|Crit W.S. |E.G. Elev [E.G. Slope| Vel Chnl |Flow Area| Top Width
) | m | ) | m [ m | mm) | e | @ | m)
Sawitto Hulu | 600 PF 1 35.47:  18.00 20.25  19.43  20.29 0.000520 0.88  40.23  30.64
Sawitto Hulu__|300.00% |PF 1 3547 18.80  20.11 20,15 0.000397 091  39.02  30.54
Sawitto Hulu |0 PF 1 3547 1890  19.95 20,00 0.000863 095 3726 30.39
SawittoHiir 5462 |PF 1 2408 1870  19.93 19.99| 0.000852 104 2316  19.64
Sawitto Hiir | 4635.33 | PF 1 2408  18.12 1929 19.35| 0.000687 109 2210 19.66
Sawitto Hiir | 3808.67= | PF 1 2408 17.54 1879 18.84| 0.000555 102 2369  19.89
SawittoHiir  [2082  [PF1 2408 1696  18.32 18.35| 0.000601 093 2597  20.19
Sawitto Hiir | 1988.00% |PF 1 24.08) 1647 17.80 17.85 0.000454 0.5 2525  20.00
Sawitto Hiir _ [994.00% [PF 1 2408 1599 1740 17.44 0.000377 0.0 2675  19.99
Sawitto Hiir |0 PF 1 2408 1550 1606 1606  16.34] 0.011353 233 1031 1875
langgaHulu  [3706  |PF1 1129 1550 1635 16000  16.34 0.000953 1.28 8.84  10.71
LanggaHulu | 2933.00%|PF 1 11.29) 1508 1594 16.02| 0.0003% 1.27 8.86  10.79
langgaHulu  [2160  |PF1 11.29) 1467 1552 15.60 0.000972 1.28 8.84  10.89
LanggaHulu | 1440.00% |PF 1 1129 1428 1512 15.21| 0.000347 1.27 8.88 1102
LanggaHulu _ |720.00% |PF 1 1129 1389 1500 15.05| 0.000139 094 1197 1155
LanggaHdlu |0 PF 1 1129 1350 1490 14.93| 0.000173 072 1567 1234
Langnga tengah| 2885 |PF 1 8.64  13.50)  14.90 14.93| 0.000168 069  12.52 9.87
Langnga tengah 885 PF 1 8.64 1211 1451 1420|1458 0.001727 1.18 730 10.00
Langnga tengah|442.50% |PF 1 8.64 1180 13.16  13.01  13.28] 0.001009 1.53 563 10.00
Langnga tengah |0 PF 1 8.64 1150 1248 12.53| 0.000540 1.02 8.42 2.31
Langnga hiir 2000 [PF1 774 1150 1248 12.52| 0.000437  0.91 8.9 9.30
Langnga hiir _|1850  |PF 1 774 1140 1242 12.45 0.000382  0.87 8.85 9.36
Langnga hilr | 1075.00% |PF 1 774 1110 1213 12.17 0.000372  0.87 8.93 9.37
Langnga hiir | 150 PF 1 774 10.80  1L59 11.66| 0.000885 115 6.73 9.05
Langnga hiir |0 PF 1 774 1070 1.15 1115 11,37 0.005631 2.07 3.73 8.60

Profile Output Table 27 Februari 2024
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Profile Output Table - Standard Table 1 — O hd

File Options Std. Tables Locations Help

HEC-RAS Plan: Plan 10 Profile: PF 1 Reload Data

Reach River Sta |Profile QTotal | Min Ch El [W.5. Elev| Crit W.5. | E.G. Elev |E.G. Slope| Vel Chnl |Flow Area| Top Width
m3fs) | (m) {m) (m) {m) {m/m}) {m/s) {m2) {m)
Sawitto Hulu 200 PF 1 54.28: 18.90 20,53 19.60 20,59 0.000658 1.11 43.76 30,87
Sawitto Hulu 300.00% [PF1 54.23 18.80 20,34 20,41 0.000551 1.18 45.95 30.81
Sawitto Hulu 0 PF 1 54.23 18.70 20,09 20,13 0.001103 1.31 41.44 30,55
Sawitto Hilir 5962 PF 1 29,50 13.70 20,08 20,15 0.000860 1.12 26,27 19.85
Sawitto Hilir 4635.33% |PF 1 29,50 13,12 19.46 19,52| 0.000674 1.17 25.30 19.89
Sawitto Hilir 3808.67%|PF 1 29,50 17.54 13.96 19.02| 0.000544 1.09 27.13 20.14
Sawitto Hilir 2982 PF 1 29,50 16.96 18.50 13,55| 0.000604 1.00 29,54 20.48
Sawitto Hilir 1938.00* |PF 1 29,50 16.47 17.97 13.03| 0.000456 1.03 28.71 20,26
Sawitto Hilir 994,00 |PF1 29.50 15.99 17.55 17.60| 0.000399 0.99 29.93 20.22
Sawitto Hilir 4] PF 1 29.50 15.50 16.14 16.14 16.456| 0.010930 2.49 11.83 13.86
Langga Hulu 3706 PF 1 12,27 15.50 16.40 16.03 16,49 0.000963 1.32 9.33 10,75
Langga Hulu 2933.00%(PF 1 12,27 15.08 15.98 156,07 0.000343 1.32 9.32 10.83
Langga Hulu 2160 PF 1 12,27 14.67 15.56 15.65 0.000975 1.32 9.31 10,94
Langga Hulu 14490.00% (PF 1 12,27 14.28 15.20 15,283 0.000308 1.26 9.73 11.11
Langga Hulu 720.00% [PF1 12,27 13.89 15.09 15,14 0.000127 0.94 13.02 11.68
Langga Hulu 0 PF 1 12,27 13.50 15.00 15.03 0.000153 0.73 16.89 12,50
Langnga tengah | 2885 PF 1 10,06 13.50 15.00 15.02 | 0.000183 0.75 13.45 9.99
Langnga tengah | 385 PF 1 10.06 12,11 14.56 14,24 14.64 0.001856 1.28 7.85 10,00
Langnga tengah | 442.50% |PF 1 10,06 11.80 13,22 13.06 13.35| 0.000943 1.59 6.33 10.00
Langnga tengah |0 PF 1 10,06 11.50 12,59 12.65| 0.000519 1.06 9.51 9.45
Langnga hilir 2000 PF 1 9.13 11.50 12,59 12.63| 0.000436 0.97 9.43 9.45
Langnga hilir 1850 PF 1 9.13 11.40 12,53 12,57| 0.000386 0.93 9.86 9.50
Langnga hilir 1075.00% |PF 1 9.13 11,10 12,23 12,27| 0.000385 0.93 9.87 9.50
Langnga hilir 150 PF 1 9.13 10.80 11.66 11.74| 0.000924 1.24 7.41 9.15
Langnga hilir 4] PF 1 9.13 10.70 11.20 11.20 11.45| 0.005470 2.19 4.19 8.67

Profile Output Table 04 Maret 2024
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Lampiran 5 Water Quality Data Input.
- Water Cuality Data

File View Help

Water Quality Data

Mutrient Modeling Parameters

E] 12FEB24 Restore Default Values. .. | |'u'iew Both Table and Schematic -
E~BC Boundary Conditions .
F-BC Tw (Water Temperature) s Value | & =
E-BC Alg (Algae) & Respiration Rate day -1 0.05| 1047
#-BC DOX (Dissolved Oxygen) Fpr_ Mitrogen Preference 1
#-BC CBOD (Carbonacecus BOD) £ Settling Rate m day-1 0.1 1024
F+BC OrgM {Organic MNitrogen) Dissolved Oxygen
B-BC NH4 (Ammonium Nitrogen) 3 production per unit algal growth mgQ/mgAp 1.4
BH-BC NO2 (Nitrite Nitrogen(NO2)) &4 Uptake per unit algal respired mgQ/mgAp 1.6
E-BC NO3 (Nifrate .Nitrogen[NO3): 23y, Production per unit benthic algal growtmgO/mgAb 1.4
S:E Eéip [g:;fz;:;';ﬁﬁ?ms) 4, Uptake per unit benthic algal respired maO/magAb 1.6
_____ IC Initial Conditions ks Uptake per unit NH4 oxidized mgQ /mgM 3
..... EER Dispersion Coeffidents g Uptake per unit NO2 oxidized mgQ/mghl 1
..... @ Shading K5 Atmospheric Reaeration day -1 12| 1.024
Bl Meteorology Datasets K4 Sediment Demand day -1 0 108
gy New Met Station CBOD
----- . Nutrient Parameters Kl Decay Rate day -1 1| 1.047
..... 6 'r:otal ?iS-SD:Ed Gas Parameters K- Setting Rate day -1 0.03 L0294
----- ass Injection
- Observéd Data Nitrogen
4" Tw (Water Temperature) F3 _ Org->NH4 day -1 0.4 1.047
i Alg (Algae) Bl NH4-=ND2 day -1 0.1 1.083
[F-&5" DOX (Dissolved Cxygen) A2 NO2->NO3 day -1 0.2 1.047
B-&5" CBOD (Carbonaceous BOD) d4 Org-M Setting Rate day -1 0.001f 1.024
-&g" Orgh (Organic Mitrogen) &5 NH4Benthos Source Rate magh m-2 day -1 0.01 1.074
B NH4 (Ammonium Nitrogen) KNR Nitrification Inhibition Factor ma/L 0.6 |
g NO2 (Nitrite Mitrogen(NO2)) Phosphorus
MNO3 (Mitrate Nitrogen{NO 3
g OrgPUEOrganic Phu:gnlsph(grus;) B4 Orgp->InorgP day -1 0.7] 1.047
-4 PO4 (Orthophosphate) &5 Org-P Settling Rate day -1 0.001 1.024
..... =, Reference Values t2  Benthos Source Rate mgP m-2 day -1 1.5 1.074
Benthic Algae
ftpy, Biomass (Chl-a ratio) ugChab/mgab 5
£y, Biomass (Mitrogen Fraction) mgM/mgAb 0.07
o), Biomass (Phosphorus Fraction) mgP fmgAb 0.01
o Maximum Growth Rate day -1 0.3 1047
Maximum Benthic Growth Rate Formulation Mutiplicative
K, Growth Limitation (light) W m-2 6278
< b K, Growth Limitation (M) mgM/L 0.02 hd
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|
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Lampiran 6. Uji Nash-Sutchliffe

Ev.=1— ?=1(QM1’ - Qsi)2 (12)
Ns 2ie1(Qmi — Qum)?
dimana:
Ens : Koeffisien Nash-sutchllife
Qsi : Nilai simulasi model (nilai pemodelan)
Qi -Nilai observasi (nilai hasil pengukuran)
Qm : Rata-rata nilai observasi (nilai hasil pengukuran)
N : Jumlah data
Tanggal
BOD DO NH3 Orthophospahte Temperature Sampel
TS 1 15 6.8 0.1 0.1 27.4
TS 2 10 6.2 0.2 0.12 29.9 17 Februari
TS 3 6 5.2 0.37 0.19 32.1 2024
TS 4 4 4 0.47 0.27 34.6
TS5 3 3.5 0.5 0.3 35.2
TS1 18 4.8 0.18 0.14 29
TS 2 12 4.6 0.28 0.15 31.2 27 Eebruari
TS 3 8 3.3 0.45 0.25 33.1 2024
TS 4 7 3.2 0.5 0.27 35.1
TS5 6 2.9 0.53 0.27 35.8
TS1 13.6 4.2 0.24 0.15 28.6
TS 2 9 3.4 0.31 0.21 28.9
TS 3 8 3.2 0.4 0.4 28.5 042'(\)"21"“
TS 4 7 3 0.47 0.45 28.4
TS5 5 2.2 0.52 0.48 29.1
Data Hasil Observasi
BOD DO NH3 Orthophospahte Temperature Tanggal
Sampel
TS 1 14.80 5.27 0.20 0.14 28.4
TS 2 13.96 5.64 0.20 0.23 30.4 17 Februari
TS 3 12.13 593 0.19 0.35 33.12 2024
TS 4 9.02 6.17 0.19 0.39 34.66
TS5 6.58 6.3 0.30 0.53 37.04
TS 1 14.80 5.27 0.20 0.14 28.46
TS 2 13.84 5.69 0.20 0.25 28.45 27 Februari
TS 3 12.46 5.54 0.23 0.42 29.45 2024
TS 4 10.48 5.45 0.27 0.49 30.89
TS5 7.65 5.27 0.40 0.69 32.23
TS 1 14.80 5.27 0.20 0.14 28.46
TS 2 13.84 5.69 0.20 0.25 30.4 04 Maret
TS 3 12.46 5.54 0.23 0.42 33.13 2024
TS 4 10.48 5.45 0.27 0.49 34.02
TS5 7.65 5.27 0.40 0.69 34.8

Data Hasil Simulasi
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TS | Vobs Vs (8;3'{ Qm gn":)'z ;(Qm - Qu? ;(Qm —ow? | 1- %
0.93 1.13 0.039 0.0046
1 0.83 0.88 0002 | 999% | 0001 0.07 0.0128 0.81
1 1.11 0.026 0.007
0.84 1.00 0.025 0.000
2 0.86 0.93 0.004 0.86 0.000 0.04 0.0009 0.98
0.89 1.00 0.013 0.001
1.20 1.34 0.020 0.000
3 1.17 1.28 0.012 1.2 0.001 0.04 0.0018 0.95
1.23 1.32 0.008 0.001
1.21 1.32 0.012 0.014
4 1.04 1.17 0.017 109 " 0.003 0.09 0.0219 0.76
1.02 1.27 0.063 0.005
1.05 1.32 0.073 0.010
5 1.30 1.15 0.023 L1151 0023 0.039 0.0614 0.84
0.98 1.52 0.292 0.029
Uji Nash-Sutchliffe V (kecepatan)
TS | NH4obs | NH4s (85'3'2' Qm 8?1‘)'2 ;(Qm ~ Q5)? ;(Qm —Qu? |1- %
0.1 0.0 | 0.01000 0.00554
1 0.18 0.20 | 0.00040 | 0.1744 | 0.00003 0.01 0.0103 0.16
0.243333 | 0.20 | 0.00188 0.00475
0.2 0.20 | 0.00000 0.00401
2 0.28 020 | 0.00626 | 0.2633 | 0.00028 0.02 0.0065 0.64
031 020 | 0.01190 0.00218
0.37 0.9 | 0.03254 0.16538
3 0.45 023 | 0.05007 | 0.4067 | 0.00188 0.11 0.1673 -0.48
0.4 023 | 0.03019 0.00004
0.47 0.19 | 0.07639 0.00010
4 0.5 027 | 0.05087 | 048 | 0.00040 0.17 0.0006 1
0.47 027 | 0.03823 0.00010
0.5 030 | 0.04171 0.00028
5 0.53 040 | 001719 | 05167 | 0.00018 0.07 0.0005 0.99
0.52 040 | 0.01467 0.00001

Uji Nash-Sutchliffe NH4
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TS | ORTHOObs | ORTHOSs g;;'; Qm (gnT)'; ;(Qm—osoz ;(QM—QM)Z 1—22—18”;:332
0.10 0.14 | 0.00160 0.00097

1 0.14 0.14 | 0.00000 | 0.3 | 0.00008 0.00 0.0015 0.13
0.15 0.14 | 0.00018 0.00049
0.12 0.23 | 0.01133 0.00160 0.02 0.0042

2 0.15 0.25 | 0.00975 | 0.6 | 0.00010 0.81
0.21 0.25 | 0.00150 0.00250
0.19 0.35 | 0.02575 0.00810 0.06 0.0234

3 0.25 0.42 | 0.03056 | 0.28 | 0.00090 0.59
0.40 0.42 | 0.00062 0.01440
0.27 0.39 | 0.01407 0.00360 0.06 0.0216

4 0.27 0.49 | 0.04626 | 0.33 | 0.00360 0.65
0.45 0.49 | 0.00123 0.01440
0.30 0.53 | 0.05235 0.00250 0.27 0.0256

5 0.27 0.69 | 0.17616 | 0.35 | 0.00640 0.91
0.48 0.69 | 0.04398 0.01690

Uji Nash-Sutchliffe Orthophosphate

TS | BODobs | BODs (85'8'{ Qm 8%2 ;(QW—Q&-)Z ;(QML-—QM)Z 1—%
15 14.80 0.04 0.3086

1 18 14.8 10.24 15556 | 5.9753 11.56 9.8519 0.15

13.66667 | 14.8 1.28 3.5679

10 13.96 15.68 0.1111

2 12 13.84 3.39 1033 | 2.7778 42.49 4.6667 0.89
9 13.84 23.43 1.7778
6 5.07 0.86 1.7778

3 8 5.12 8.29 7.33 0.4444 17.00 2.6667 0.84
8 5.2 7.84 0.4444
4 9.02 25.20 4.0000

4 7 10.48 12.11 6 1.0000 37.90 6.0000 0.84
7 6.23 0.59 1.0000
3 6.58 12.82 3.1211

5 6.5 7.65 1.32 4.7667 | 3.0044 22.26 6.1267 0.72
4.8 7.65 8.12 0.0011

Uji Nash-Sutchliffe BOD
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n

n

TS | DOobs DOs (8;3'2' Qm (gnr%'z ;(Qm—Qsi)z ;(QW—QMY 1—%
6.8 5.27 2.3409 2.351

1 4.8 5.27 0.2209 5.2667 0218 3.71 3.70 0.00
4.2 5.27 1.1449 1.138
6.2 5.64 0.3136 2.151

2 4.6 5.69 1.1881 4.7333 0.018 6.75 3.94 0.41
3.4 5.69 5.2441 1.778
5.2 5.93 0.5329 1.690

3 3.3 5.54 5.0176 3.9 0.360 11.03 2.54 0.77
3.2 5.54 5.4756 0.490
4 6.17 4.7089 0.360

4 3.2 5.45 5.0625 3.4 0.040 15.77 0.56 0.96
3 545 6.0025 0.160
3.5 6.3 7.84 0.401

5 29 5.27 56169 | 2.8667 | 0.001 22.88 0.84 0.96
2.2 5.27 9.4249 0.444

Uji Nash-Sutchliffe DO

TS | TEMPobs | TEMPs (8;8'{ Qm grnn)'z' ;(QM—Q&')Z ;@MFQM)Z -gjﬁgﬁiiigiﬁz
27.40 28.40 1.000 0.892

1 29.00 28.46 0.292 28.344 | 0.430 1.32 1.4052 -0.06
28.63 28.46 0.030 0.083
29.90 30.40 0.250 0.010

2 3120 | 2845 | 7.563 30 1.440 10.06 2.6600 0.74
28.90 30.40 2.250 1.210
32.10 33.12 1.040 0.751

3 33.10 | 29.45 | 13.323 | 3123 | 3.484 35.80 11.7067 0.67
28.50 33.13 | 21.437 7.471
34.60 34.66 0.004 3.610

4 3510 | 3089 | 17.724 | 327 5.760 49.31 27.8600 0.4
28.40 34.02 | 31.584 18.490
35.20 37.04 3.386 3.361

5 35.80 32.23 | 12.745 | 33367 | 5.921 48.62 27.4867 0.43
29.10 34.80 | 32.490 18.204

Uji Nash-Sutchliffe Temperatur
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Lampiran 7. Uji Kesalahan Relatif

Kesalahan Relatif (KR) = Mmm% (8)
(Dp)
dimana:
KR : Kesalahan relatif
DL  : Data lapangan
DP : Data Pemodelan
TS | Vobs Vs | YL ;DP Mx100%
= (Dp)
0.93 1.13
1 0.83 088 | 271 | 3.12 0.13%
1 1.11
0.84 1.00
2 0.86 093 | 259 | 2.93 0.12%
0.89 1.00
1.20 1.34
3 1.17 128 | 327 | 3.76 0.09%
1.23 1.32
1.21 1.32
4 1.04 117 | 327 | 3.76 0.13%
1.02 1.27
1.05 1.32
5 1.30 1.15 | 333 | 3.99 0.17%
0.98 1.52
Uji Kesalahan Relatif V (Kecepatan)
TS | NH4obs | NH4s oL | PP —(DL D”)xmo%
=1 - (Dp)
0.1 0.20
1 0.18 020 | 052 | 0.60 0.13%
0.243333 | 0.20
0.2 0.20
2 0.28 020 | 079 | 0.60 0.31%
0.31 0.20
0.37 0.19
3 0.45 0.23 122 | 0.64 0.9%
0.4 0.23
0.47 0.19
4 0.5 0.27 144 | 0.74 0.939%
0.47 0.27
0.5 0.30
5 0.53 0.40 | 155 | 1.09 0.417%
0.52 0.40

Uji Kesalahan Relatif NH4



TS | ORTHOObs | ORTHOs | > oL ;DP %MOO%
=t p
0.10 0.14
1 0.14 0.14 | 039 | 0.42 0.06%
0.15 0.14
0.12 0.23
2 0.15 0.25 0.48 | 0.72 0.34%
0.21 0.25
0.19 0.35
3 0.25 0.42 0.84 | 1.20 0.3%
0.40 0.42
0.27 0.39
4 0.27 0.49 0.99 | 1.36 0.27%
0.45 0.49
0.30 0.53
5 0.27 0.69 1.05 | 1.91 0.45%
0.48 0.69
Uji Kesalahan Relatif Orthophosphate
TS | BODobs | BODs oL | LPF %xl%%
i=1
15 14.80 ’
1 18 14.8 | 46.67 | 44.40 0.051%
13.66667 | 14.8
10 13.96
2 12 13.84 | 31.00 | 41.64 0.26%
9 13.84
6 5.07
3 8 512 | 22.00 | 15.39 0.429%
8 5.2
4 9.02
4 7 1048 | 18.00 | 25.73 0.3%
7 6.23
3 6.58
5 6.5 765 | 14.30 | 21.88 0.35%
4.8 7.65

Uji Kesalahan Relatif BOD
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TS DOobs DOs ZDL ZDP MxlOO%
= - (Dp)

6.8 5.27

1 4.8 527 | 1580 | 15.81 0.0006%
4.2 527
6.2 5.64

2 4.6 5.69 14.20 | 17.02 0.1656%
34 5.69
5.2 5.93

3 3.3 5.54 11.70 | 17.01 0.31216%
3.2 5.54
4 6.17

4 3.2 545 | 1020 | 17.07 0.4024%
3 5.45
35 6.3

5 2.9 5.27 8.60 16.84 0.489%
22 527

Uji Kesalahan Relatif DO
TS | TEMPobs | TEMPs | » b1 | £°F MxlOO%
=t (Dp)

27.40 28.40

1 29.00 28.46 | 85.03 | 85.32 0.003%
28.63 28.46
29.90 30.40

2 31.20 28.45 | 90.00 | 89.25 0.008%
28.90 30.40
32.10 33.12

3 33.10 29.45 | 93.70 | 95.70 0.02%
28.50 33.13
34.60 34.66

4 35.10 30.89 | 98.10 | 99.57 0.014%
28.40 34.02
35.20 37.04

5 35.80 32.23 | 100.10 | 104.07 0.038%
29.10 34.80

Uji Kesalahan Temperatur
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Lampiran 8. Dokumentasi Penelitian

ALAT SAMPLING
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Lampiran 9 Plot penyebaran parameter kualitas air Sungai Saddang

KONDISI NH4 REACH SAWITTO HULU (RSHI)
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KONDISI NH4 REACH SAWITTO HILIR (RSHI)
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KONDISI NH4 REACH LANGNGA HULU (RLHU)
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KONDISI NH4 REACH LANGNGA TENGAH (RLHT)

LEGEND Legend Legend
— ]

0.14 0.2 0.2
I [ [
0.5288097 03988926 (0.3639951

17 Februari 2024 27 Februari 2024 04 Maret 2024




KONDISI NH4 REACH LANGNGA HILIR (RLHI)
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KONDISI ORTHOPHOSPHAT REACH SAWITTO HULU (RSHI)
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