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  RINGKASAN  

 

Kajian Intrusi Air Laut di Wilayah Kecamatan Puger Kabupaten Jember; Didit 

Setyo Iswoko, 061910301090; 2011: 85 halaman; Jurusan Teknik Sipil Fakultas 

Teknik Universitas Jember.  

 

Kecamatan Puger terletak di Kabupaten Jember bagian selatan, berbatasan 

langsung dengan Samudra Hindia. Saat ini, kondisi kualitas sebagian air sumur di 

wilayah Kecamatan Puger mengalami penurunan yang cukup signifikan. Kesulitan air 

bersih dirasakan sebagian warga  Desa Mojomulyo, Kecamatan Puger karena air asin 

mencemari sumur-sumur mereka (Radar Jember, 2009). Kejadian yang serupa juga 

dialami warga Desa Puger Kulon dan Desa Puger Wetan, Kecamatan Puger sebagian 

air sumur di kedua desa tersebut juga sudah terasa payau – asin (hasil observasi). 

Akan tetapi, selama ini belum pernah diadakan penelitian yang membahas intrusi air 

laut di wilayah tersebut sehingga mengingat pentingnya pemecahan masalah ini maka 

perlu dilakukan kajian intrusi air laut di wilayah Kecamatan Puger. Tujuan penelitian 

ini untuk mengetahui intrusi air laut di wilayah Kecamatan Puger. Manfaat dari 

penelitian ini dapat menambah pengembangan khasanah ilmu pengetahuan khususnya 

masalah intrusi air laut dalam bidang teknik sipil. 

Penelitian ini menggunakan nilai daya hantar listrik (DHL) sebagai 

pendekatan nilai keasinan air tanah. Pengukuran nilai DHL dilakukan pada 40 sumur 

yang terdiri atas 29 titik sumur terdapat di Desa Puger Kulon dan 11 titik sumur 

terdapat  di Desa Puger Wetan. Pengolahan nilai DHL menggunakan program surfer 

versi 8.0 dan AutoCAD 2009. Hasil pengolahan nilai DHL disajikan dalam bentuk 

peta kontur isokonduktivitas. Kemudian dilakukan analisis hidrokimia yang berupa 

perbandingan konsentrasi khlorida-bikarbonat (R) untuk mengetahui faktor penyebab 

keasinan air tanah serta analisis kedalaman zona pertemuan antara air asin dari laut 

dengan air tanah tawar (interface) menggunakan model Badon Ghijben-Herzberg. 
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Dari pengukuran nilai DHL didapat nilai DHL air sumur gali di lokasi 

penelitian antar 480 - 11.770 μS/cm. Berdasarkan klasifikasi tingkat keasinan air 

tanah yang dikeluarkan oleh Panitia Ad Hoc Intrusi Air Asin (PAHIAA), Jakarta 

maka air tanah di daerah penelitian tergolong pada klasifikasi air tanah tawar, air 

tanah agak payau, dan air tanah payau. Klasifikasi air tanah tawar dijumpai pada 25 

titik sumur dengan nilai DHL mulai dari 480 μS/cm hingga mencapai 1.480 μS/cm. 

Klasifikasi air tanah agak payau dijumpai pada 12 titik sumur dengan nilai DHL 

antara 1.550 μS/cm – 3.040 μS/cm. Klasifikasi air tanah payau dijumpai pada 3 titik 

sumur dengan nilai DHL 6.350 μS/cm - 11.770 μS/cm. 

Dari analisis hidrokimia didapat nilai perbandingan konsentrasi khlorida-

bikarbonat (R) > 0,5 yaitu: 1,08; 0,78; 0,73 dan 0,63. Dengan demikian, berdasarkan 

klasifikasi tingkat intrusi air laut menurut Todd, faktor penyebab keasinan air tanah 

pada lokasi penelitian akibat intrusi air laut, kecuali bagian utara lokasi penelitian. 

Pada wilayah Desa Puger Kulon bagian utara keasinan air tanah yang dijumpai pada 

sumur gali PK26 akibat penyusupan air limbah industri. Sedangkan pada wilayah 

Desa Puger Wetan bagian utara keasinan air tanah yang dijumpai pada sumur gali 

PW9 berasal dari air connate.  

Intrusi air laut terjadi di bagian selatan lokasi penelitian. Di Desa Puger Kulon, intrusi 

air laut rata-rata mencapai 1,309 km kearah daratan, mulai dari Dusun Mandaran I, 

Dusun Mandaran II, Dusun Krajan II bagian selatan dan sebagian kecil wilayah 

Dusun Kauman. Di Desa Puger Wetan, intrusi air laut rata-rata mencapai 1,370 km 

kearah daratan, yang terdiri atas Dusun Mandaran dan sebagian kecil wilayah Dusun 

Krajan.  Hal ini, ditunjukan dengan nilai DHL pada lokasi tersebut > 1.500 μS/cm 

dan nilai perbandingan konsentrasi khlorida-bikarbonat antara 0,5 - 1,3, yang berarti 

telah terjadi intrusi air laut dengan tingkat rendah. Intrusi air laut terjadi karena 

adanya aliran air asin dari laut melalui K. Bedadung dan K. Kapuran yang kemudian 

masuk kelalam akuifer di kedua desa tersebut. Hal ini dibuktikan, dari hasil 

perhitungan kedalaman interface menggunakan model Badon Ghijben–Herzberg 

terlihat bahwa kedalaman interface berada jauh dibawah dasar sumur.  
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SUMMARY  

  

Study of Sea Water Intrusion in the Sub-district of Puger in the Regency 

of Jember, Didit Setyo Iswoko, 061910301090; 2011: 85 pages; Department of Civil 

Engineering Faculty of Engineering, University of Jember. 

 

The Sub-district of Puger is located in the southern part of Jember, directly 

bordering the Indian Ocean. Currently, the water quality conditions of most of the 

wells in Puger have significantly decreased. Clean water shortages are felt by most 

residents of Mojomulyo Village, in the Sub-district of Puger, contamination of sea 

water being the main cause (Radar Jember, 2009). A similar incident is experienced 

by citizens of Puger Kulon dan Puger Wetan Village, Puger. According to 

observation results, several water wells in both villages had a brackish-salty taste. 

Despite this, no research on seawater intrusion has ever been held in this region. 

Hence, considering the importance of solving this problem it is necessary to study 

seawater intrusion in the sub-district of Puger. The purpose of this study is to 

determine the intrusion of sea water in the sub-district of Puger.  

This study uses the value of electrical conductivity (EC) as an approach to the 

value of groundwater salinity. Measurements of DHL were conducted on 40 wells 

consisting of 29 points in the wells of Puger Kulon Village and 11 points in the wells 

of Puger Wetan Village. Processing of DHL values was done by using Surfer version 

8.0 and AutoCAD 2009. The results are presented in the form of isoconductivity 

contour maps. Hydrochemistry analysis was then performed, by comparing the 

concentration of chloride-bicarbonate (R) to find out the causes of groundwater 

salinity, followed by depth analysis of the interface between sea water and fresh 

groundwater using the Badon Ghijben-Herzberg model. 

From the measurements, DHL values of 480 - 11.770 μS/cm were obtained. 

Based on the classification of ground water salinity levels issued by the Ad Hoc 
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Committee of Salt Water Intrusion (PAHIAA), Jakarta, the groundwater in the study 

area belong to a classification of fresh ground water, ground water slightly brackish, 

and brackish groundwater. Classification of fresh ground water wells were found in 

25 points with DHL values ranging from 480 μS / cm up to 1480 μS/cm. 

Classification of slightly brackish ground water were found in 12 points with DHL 

values between 1550 μS/cm - 3040 μS/cm. Classification of brackish ground water 

wells were found at 3 points with a value of EC 6350 μS/cm - 11 770 μS/cm. 

The hydrochemistry analysis resulted in values higher than 0.5 for the ratio of 

chloride-bicarbonate concentration, which were: 1.08, 0.78, 0.73 and 0.63. Thus, 

based on the classification level of sea water intrusion by Todd, the causes of 

groundwater salinity at the study site were due to intrusion of sea water, except for 

the northern part of the research location. In the northern areas of Puger Kulon 

Village, groundwater salinity levels found in PK26 wells were due to industrial waste 

water infiltration. While in the northern areas of Puger Wetan Village, groundwater 

salinity levels found in PW9 wells were derived from connate water. 

Sea water intrusion occurs in the southern part of the research location. In the 

Village of Puger Kulon, intrusion of sea water averaged 1.309 km towards the 

mainland, from Dusun Mandaran I, Dusun Mandaran II, southern parts of Dusun 

Krajan and a small area of Dusun Kauman. In the village of Puger Wetan, intrusion of 

sea water averaged 1.370 km towards the mainland, which consists of Dusun 

Mandaran and a small area of Dusun Krajan. Thus, shown by the EC in these 

locations > 1500 μS/cm and the concentration of chloride-bicarbonate ratio which 

ranged from 0.5 to 1.3, low level seawater intrusion has occurred. Sea water intrusion 

occurred due to the flow of saltwater from the sea through Bedadung River and 

Kapuran River which entered the aquifers of these two villages. This is proved by the 

results of the interface depth analysis using the Badon Ghijben–Herzberg model, 

which showed that the depth of the interface lies far beneath the wells’ surface. 
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