DAFTAR ISI

HALAMAN JUDUL.....ccciicscirrcsscsssessesssssssssssasssssssssssssssssssssssssssssssssssssssssssssssssssss i
LEMBAR PENGESAHAN....ccoittttissisesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ii
PERNYATAAN KARYA ASLI ILMIAH ....covieeiiiiesirrissessissesssssesssssesssssesssssesses iii
HALAMAN PERSEMBAHAN ...coiitciiiiiestsisssesssssssssssssssssssssssssssssssssssssssssssssssssses iv
PRAKATA...oeeeees cerriissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens v
ABSTRAL .ttt veeceeeerennserierssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssss vii
ABSTRACT auuaaaeaeeneeeeenneneennssresnssrssnsssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssns viii
| D V2N M 2N 2 ) ix
DAFTAR GAMBAR ... eeceeecceececccsrescsssesssssesssssssssssssssssssssssssssssesssssesssssesssssens xiii
DAFTAR TABEL ....ovuitrtcetrenccrenccessessoscssonsssassssssssssnssssssssssssssssnssssssssssessanessansssnns XV
DAFTAR LAMPIRAN ...cceeeiercccccrcecsssessessesssssesssssesssssesssssesssssesssssesssssesssssessasns xvi
DAFTAR SINGKATAN DAN LAMBANG . ...t iecitcecceccsrcrressessessesssssesssssessenns xvi
BAB I PENDAHULUAN ...cccccreeesseessssssssssssssssssnsssssssssssssssssssssssnsssssnsssssnssses 1
I.1. Latar BelaKang .........cccccoieviiiiiniiniiiiinieiencsecceceee et 1

L.2. RUMuUSAN MaSAlah .......ooveeeeeieeeeeeeeeee e 3

3 U0 I T DTSSR 3

L.4. Batasan Masalal.........cooouumeeeieeeeeeeeeee e 4

1.5, LOKAST PENEIITIAN ... 5

L6, Luaran Penelitian.......cooovuummeeeee e a e e e e e 5

L7. Manfaat Penelitian.......ooouuumeeeeeeee e e e e 6

BAB II TINJAUAN PUSTAKA DAN LANDASAN TEORI .........coccervvvirrcnnenne 7
IL.1. Tinjauan Pustaka ..........ccccoeriiiiiiiiiiiiee e 7

II.1.1 Fisiografi Regional..........ccccccvieeiiieniiiieeiieceie e 7

I1.1.2 Stratigrafi Regional dan Struktur Regional............cc.ccooieninnennne. 9

X



I1.1.3 Sistem Panas Bumi dan Manifestasinya.............ccccoeevverveeiriennnnnne. 12

I1.2. Landasan TeOTT.......uevuieruerieriieienienieeie sttt 14
I1.2.1 Geokimia Logam Berat..........ccccceeeieriieiiieniiiiieieeieeeee e 14
I1.2.2 Karakteristik Tanah dan Distribusi Logam Berat ......................... 16
I1.2.3 EKOtOKSIKOIOZI ....veenieciiiiiieciieie et 18

[1.2.3.1. Contamination Factor ...............cccceeueevveeencieinieennieennnen 18
11.2.3.2. Pollution Load Index................ccccccooecumiiiiioiiniiniianenacnn. 19
I1.2.3.3. Index of Geoaccumulation .................cccceueeeeveeecreeencueennnnen. 20
11.2.3.4. Ecological Risk Index..............cccccocvvvemvoiniiiniiaianieeenn. 21
I1.2.3.5. Bioaccumulation Factor (BAF) ......ccccovvvvviiiniiiieeen. 22
I1.2.3.6. Metal Pollution Index (MPI)........cccccovevviivniiiiiiiieeeen. 22
I1.2.4 Risiko Geomedis Akibat Paparan Logam Berat ........................... 23
[1.2.4.1. EXpOSUFre ASSESMENL .........cccvuveeeeeaaiieeniieeeieeenieeenaeeeeeens 24
11.2.4.2. Hazard Quotient dan Hazard Index (Non-Carcinogenic health
PISK QSISSIEIE)...ccvveeeiiieeiieeeieeeeiee et e e eveestreeevee s e snaeesnnaees 26
11.2.4.3. Carcinogenic health risk asissment ..............cccccocuevenunene. 27
BAB III METODOLOGI PENELITIAN...ccccceevtnntnsnnsnssrnssnsssessesssesssssassssssssses 28

II.1. Metode Penelitian ...........ccceeviieiiieiiiiiieiieeee e 28

II1.2. Tahapan Penelitian..........cccccoooueiiiiiiiiiiiniieceeeeeeee e 28
II1.2.1 Tahap Pendahuluan............coccooiiiiniininiiniiceeee 28
[I1.2.2 Tahap Pengumpulan Data ...........cccooeeviiiniiniiiniiiiiiceeee 28

IIL2.2. 10 AdAL.eciiiiieeee e e 29
I1.2.2.2. Bahan c...ooviiiiiiiiiieeee e 30
I11.2.2.3. Prosedur Pengambilan Sampel ..........ccceevevvveniienninnnnnen. 30
I11.2.3 Tahap Analisis dan Pengolahan Data ...........cccccoceeviiiiiniinenen, 32
I11.2.3.1. Tahap Preparasi Sampel.........cccoceverviirieninnienieniiienne 32
I11.2.3.2. Analisis Petrografi .........cccocceeviiieniiiiiieiieiieeeeeeee 33
I11.2.3.3. Analisis XRD (X-Ray Diffraction) ...........cccccceeveveecueennn. 33
I11.2.3.4. Analisis AAS (Atomic Absorption Spectrophotometry) ... 34
I11.2.3.5. Analisis XRF (X-Ray Fluorescence) ..........ccccecueeecveeane... 36
II1.2.4 Tahap Penyusunan Laporan..........ccccceeeevveencieeeniiieeniee e 37



II1.2.5 Diagram Alir Penelitian ...........cocceveevirienieninienienccieneeeeen, 38

I1.3. Jadwal Penelitian ..........ccccooeevierieniiiienienieeieeeceeeeeee e 39
BAB IV PENGOLAHAN DAN PENYAJIAN DATA......coocirriernereneresennnne 40
IV.1. Pengolahan Data...........ccccceeeiieiiiiiiieiieeieeceee et 40
IV.1.1 Data Mineralogi Batuan dan Tanah............ccccccceeveviiniiieinieeenneen. 40
IV.1.2 Perhitungan Indeks Pencemaran Logam Berat dan Risiko Geomedis
40
IV.1.3 Indeks Perhitungan Risiko Geomedis (Human Health Risk
Assesment) Pada Tanah.............cccoovveeiiiiiiiiiciecce e 42
IV.2. Penyajian Data..........cccccveiiieeiieiieciieiieee et 43
IV.2.1 Mineralogi Penyusun Batuan dan Tanah.............c.cccoooeeienenae 43
IV.2.1.1. Analisis Petrografis Sampel Batuan .............cccccoeeennene 43
IV.2.1.2. Analisis X-Ray Diffraction (XRD) pada Sampel Tanah... 49
IV.2.2 Penilaian Indeks Pencemaran Logam Berat ...............cccocvvennennne. 53
IV.2.2.1. Contamination Factor (CF) pada Sampel Tanah ............. 55
1V.2.2.2. Pollution Load Index (PLI) pada Sampel Tanah.............. 56
1V.2.2.3. Index of Geoaccumulation (Igeo) pada Sampel Tanah .... 57
IV.2.2.4. Ecological Risk (ER) pada Sampel Tanah........................ 58
IV.2.2.5. Bioaccumulation Factor (BAF) pada Sampel Tanaman .. 60
IV.2.2.6. Metal Pollution Index (MPI) pada Sampel Tanaman....... 64
IV.2.3 Penilaian Risiko Geomedis Non-Karsinogenik dan Karsinogenik...65
IV.2.3.1. Average Daily Intake (ADI) .....ccoooveeeeeveeeieeeieeeieeeen. 65
IV.2.3.2. Risiko Non-Karsinogenik (HQ dan HI)........................... 66
IV.2.3.3. Risiko Karsinogenik (ILCR) ......ccccvvevivienciiiiieeieeee, 67
IV.2.4 Sebaran Spasial Unsur Logam Berat ..........c.cccocvevviieinieeinieenne, 68
IV.2.4.4. Peta Kadar Mn, Zn, As, dan Pb pada Tanah di Daerah
Kepakisan dan Sekitarnya...........cccceeeveeevieeeiiieniieeciee e 69
IV.2.4.5. Peta Kadar Fe dan Cd pada Tanah di Daerah Kepakisan dan
SEKItATNYA ...evieiiieeiiieiee ettt 71
IV.2.4.6. Peta Kadar Cr dan Hg pada Tanah di Daerah Kepakisan dan
SEKItATNYA ...evieiieeiiieiie et et 73

xi



IV.2.4.7. Peta Risk Index (RI) Pada Tanah dan Peta Metal Pollution
Index (MPI) Pada Tanaman di Daerah Kepakisan dan Sekitarnya.. 75

BAB V HASIL DAN PEMBAHASAN....ciittettncentnsssssssssnssssssssssssssssns 78
V.1. Geologi Daerah Penelitian ............cccoceeviiiiiieniieiienieeiieeie e 78
V.2. Karakteristik Batuan Alluvial Sungai dan Tanah Daerah Penelitian... 81
V.3. Hubungan Kondisi Geologi dengan Sebaran Logam Berat................. 82
V.4. Pencemaran Lingkungan dan Risiko Geomedis..........ccccocevervierrennnnnne 86
BAB VI KESIMPULAN DAN SARAN ..cooiiiiieetsicnseasssesassasssssssssssssssnsas 94
VL. KeSIMPUIAN.....ccuviiiiiiiciieicie et 94
VL2, SATAN .ttt 95
DAFTAR PUSTAKA ....reernsnneesssessssssssssessssasssssssssssssssssassssssssssssesses 926

xii



	DAFTAR ISI

