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ABSTRACT

One of the main potentials of marine resources in Indonesia is salt. Salt production locations are located in various
regions of Indonesia. Aceh Province is one of the leading salt-producing areas on the island of Sumatra. Salt production in
Aceh faces various challenges, such as the production system and salt production locations’ suitability. Therefore, to develop
salt production in Aceh, analysis of the production system and suitability of salt production sites are fundamental. This study
aims to analyze the production system and the suitability of salt production locations in North Aceh Regency and East Aceh
Regency as salt production centers in Aceh Province. This research uses a combination of qualitative and quantitative methods
(mixed method) with a descriptive approach. Production system analysis is carried out through direct observation and in-depth
interviews with the stakeholders (government and salt farmers). Analysis of the salt location’s suitability level was carried
out using the Salt Suitability Index (SSI) method. This study shows that the production system in North Aceh and East Aceh
districts uses three production methods consisting of boiling seawater, solar evaporation, and a combination of boiling and solar
evaporation. The main obstacle to salt production in Aceh is the weather, such as high rainfall and fluctuations throughout the
year. Analysis of the suitability of the location of salt production shows the value of the SSI at the salt ponds site in the North
Aceh and the East Aceh Regencies is 80% which indicates that the locations are sufficiently appropriate as a salt production
site. The results of this study show that the application of the Continuously Dynamic Mixing (CDM) method in Greenhouse Salt
Tunnel (GST) technology may be used to improve the quality and quantity of salt production in Aceh.
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INTRODUCTION

Indonesia has a total sea area of 3.257.357 km?
with coastal line of more than 81.000 line kmand
therefore, marine resources are Indonesia’s greatest
potential. One of the main resources in the oceans is
salt (NaCl) (Kurniawan, 2018). With its regional
characteristics, Indonesia is still not able to meet
domestic salt needs, so it still needs to importing salt,
especially for industry.

Salt is one of the most important commaodities for
the life of the Indonesian people. Sources of raw
materials for salt may be obtained from sea water or
brackish water (Kirabira et al., 2017). By definition, salt
is a collection of compounds with the main content of
NaCl (>80%) and contains elements of other
compounds such as magnesium chloride, magnesium
sulfate, and calcium chloride (Stan & Fendhrian, 2011).
Salt is widely used for consumption and industrial
purposes (Kurniawan et al., 2019). Meanwhile, as an
industrial raw material, salt is an important raw material
for the industries of processed food, chemical or
pharmaceutical, leather tanning and oil drilling
(Rismana & Nizar, 2014).

The main factors that affect salt production are
the availability of seawater raw materials, weather
conditions, and soil conditions from salt ponds. Salt
production in Indonesia is mostly done by evaporating
seawater which is channeled into salt ponds, so that
weather conditions are one of the main determinants
of the success of the salt production target. Evaporation
of salt water could be achieved if it is supported by
solar radiation and microclimate engineering
assistance in salt areas, especially wind, rainfall,
temperature, and humidity, as well as the duration of
solar radiation (Kumala, 2012; Kurniawan et al., 2019).
The intensity of rainfall and the distribution of rain in a
year are indicators that closely related to the length of
the dry season which affected the evaporation rate of
seawater (Purbani, 2013).

One of the potential locations as a place of salt
production in Indonesia is Aceh Province which is a
representation of the salt production center area on
Sumatra Island and represents the western region of
Indonesia (Salim & Munadi, 2016). Aceh is a cantilever
zone for people’s salt production, so that the target of
the implementation of the People’s Salt Business
Empowerment (Pugar) program implemented by the
Ministry of Maritime Affairs and Fisheries of the
Republic of Indonesia. Although Aceh was an area that
had a long and wide coastline, the salt production in
this area was still dealing with many obstacles to meet
the needs of consumption and industry properly. As a
result, Aceh had to bring in salt from outside its territory
to meet domestic needs. According to Razi et al. (2016)
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Aceh imported an average of 6.581,3 tons of salt/year.

Salt-producing areas in Aceh Province were
North Aceh District and East Aceh District. North Aceh
Regency, Aceh Province was an agricultural area and
coastal or coastal areas/areas where most of the
people made a living as farmers, fishermen, and salt
farmers (Salim, 2010). North Aceh Regency was a
potential area for the development of a salt-making
business that could give jobs for the people who live in
this area. Salt-producing areas in North Aceh consisted
of Dewantara, Syamtalira Bayu, Lapang, and
Seunuddon  Districts  (Rochwulaningsih, 2013).
Meanwhile, East Aceh Regency had potential in the
form of sea and land fisheries, ports, tourism, and
industrial areas in coastal areas. Salt production in this
district was also one of the businesses that had a great
opportunity to provide jobs. However, salt production in
North Aceh Regency and East Aceh Regency was still
experiencing various obstacles, this was mainly due to
rainfall which caused salt crystallization failure (Yusman,
2019).

To be able to develop salt production in Aceh, it
was necessary to analyze the salt production system
and the suitability of the salt pond location. This study
aimed to analyze the existing salt production system in
North Aceh Regency and East Aceh Regency as part
of the salt production center in Aceh. In addition, this
study analyzed the level of suitability of salt production
locations in the districts of North Aceh and East Aceh
based on the assessment of the Salt Location Suitability
Index (SSI) (Kurniawan et al., 2019). The SSI was
based on nine parameters that determine the salt
production process, namely rainfall, soil permeability,
soil type, irradiation time, humidity, wind speed, air
temperature, evaporation rate, and water saturation
level of salt raw materials (Kurniawan et al., 2019).
Based on the results of this study, the application of the
Continuously Dynamic Mixing (CDM) method in
Greenhouse Salt Tunnel (GST) technology could be a
solution to improve the quality and quantity of salt
production in Aceh. The Continuously Dynamic Mixing
(CDM) method was a special method used in the
Greenhouse Salt Tunnel (GST) crystallization house
technology which was developed to increase salt
production throughout the year which was not affected
by the rainy season by adjusting water mixing and
displacement to increase the Baumé water scale value,
so that throughout year the salt production could still be
done (Kurniawan et al., 2019). The basic principle of
the Continuously Dynamic Mixing (CDM) method was
to carry out water mixing and transference processes
continuously and dynamically to ensure that the water
aging process was continued and the volume of water
was sufficient to be raised on the crystallization table.



METHODOLOGY

Research Sites

This research was conducted by observing salt
production locations and analyzing the SSI values of
salt production locations in North Aceh District
(Syamtalira Bayu District) and East Aceh District
(Peureulak District). The map of this research location
was shown in Figure 1. The selection of research sites
was based on the potential of ponds and the target for
integration of salt production areas set by the Ministry
of Maritime Affairs and Fisheries of the Republic of
Indonesia.

Research Approach

This study used a combination of qualitative and
quantitative methods (mixed method) with a descriptive
approach. Production system analysis was carried out
through direct observation combined with deep
interviews with  salt production stakeholders
(government and salt business actors). The analysis of
the suitability level of salt locations was carried out
using the Salt Production Location Suitability Index
(SSI) method (Kurniawan et al., 2019).

Tools and Materials

The tools used in this observation were
polyethylene (PP) plastic bags, cameras and stationery.
Air temperature was measured using a Digital
Thermometer (HTC-2). Wind speed was measured
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using a Digital Anemometer (GM8902, Benetech).
Evaporation rate was estimated from the decrease in
water level (cm/day). Humidity was measured using a
Digital Hygrometer (HTC-2). The level of water
saturation (Baumé Scale) was measured with a
Boumehydrometer (Alla france, 0-30).

Data Analysis

The variables in this study involved the parameters
in the Salt Location Suitability Index (SSI) in Table 1
which included: rainfall (mm), soil type, soil permeability
(k), irradiation time (hours/day), humidity (%), speed
wind (m/s), air temperature (°C), evaporation rate (mm/
day), and raw material water saturation level (°Be)
(Table 1).

The analysis of site suitability for salt production
was carried out using quantitative analysis to facilitate
drawing conclusions based on the assessment of of
the suitability of the location of salt production Index
(SSI) (Kurniawan et al., 2019). The SSI calculation was
based on the results of the assessment of the level of
suitability of the variables on the SSI parameters. The
suitability of the salt production location was calculated
using the formula for assessing the suitability class for
salt pond locations in North Aceh Regency and East
Aceh Regency as followed in Equal 1.
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Figure 1.

Map of North Aceh and East Aceh Salt Conformity Index Results.
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Table 1. Parameter Value of Salt Location Suitability Index (SSI) (Kurniawan et al., 2019)
Paramater Quality S1 Category S2 Category S3 Category N Category
Value Score Value Score Value Score Value Score
Rainfall (mm) 5 <10 4 10-100 3 100-200 2 >200 1
Soil permeability (k) 5 1x10* 4 <1x10° 3 <1x102 2 <1x10" 1
Type of soil 5 Clay 4 Sandy 3 Loam 2 Silty 1
Clay

Exposure Time 5 > 8,7 4 55-86 3 2,3-54 2 <23 1
(hours/day)

Humidity (%) 5 <45-59 4 60-74 3 75-90 2 >90 1
Wind speed (m/s) 5 >57 4 4157 3 2,440 2 <24 1

Air temperature (°C) 5 > 32 4 28.5-32 3 25-28,4 2 <25 1
Evaporation (mm/day) 5 >2.0 4 1.5-20 3 1,0-1,4 2 <1,0 1
Water saturation (°Be) 5 22 4 1519 3 1.0-1.5 2 <1 1

Description: S1: Very Suitable; S2: Fairly Suitable ; S3: Conditionally Fit; N: Not Suitable

Where SSI was the Index of Suitability of Salt
Production Locations, Ni was the i-th Parameter Value
(weight x score) and Nmax was the Maximum Value of
a category. Meanwhile, the determination of the
suitability criteria as a location for salt production was
based on the SSI score as follows:

*>85 % = Very suitable (S1)

* 80-84 % = Quite suitable (S2)
* 75-79 % = Conditionally (S3)

* <75 % = Not suitable (N)

RESULTS AND DISCUSSION

Salt Production Method Analysis

Salt production in North Aceh District and East
Aceh District was carried out by several production
methods. The main production methods used are
boiling, solar evaporation, and a combination of
evaporation and boiling.

The method of producing salt by boiling was

carried out using sea water as the raw material for salt
(Figure 2). Seawater was boiled by using a flame as a
source of heat energy to produce salt directly without
going through the evaporation process with the help of
sunlight. The resulting salt crystals were finely textured.
The obstacles faced through this boiling production
system were limited raw materials, availability of
equipment, low production capacity, and the relatively
difficult process of moving raw materials. In addition,
the quality of the salt produced was still low (NaCl <
90%). The low NaCl content was very possible because
the direct crystallization process from sea water was
carried out.

The production method by the solar evaporation
was a salt production system which was generally
carried out by salt farmers in Indonesia, namely by
evaporating seawater into old water that ready to be
crystallized in open fields by utilizing sunlight. Old water
is a term used for water with a high density after going
through the evaporation process. This old water will be
crystallized to become salt (NaCl). In the production

Figure 2.
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Production methods for collecting salt water (a) and boiling old water (b) in Aceh.



system with solar evaporation, the salt production
process was carried out through the purification stage
(making old water) and the salt crystallization stage. The
production capacity of this system could be higher than
that of the boiling system, but it was greatly affected by
climatic conditions, especially rainfall. When it rained
the old water that has been produced can return to
young water, forcing the production process to be
done from the beginning again. The production system
with solar evaporation would also stop during the rainy
season.

The combined production process between
evaporation and boiling was basically a modification of
the salt production system with a combination of boiling
and solar evaporation production systems. This system
was done by combining the evaporation process
with the help of sunlight to get old water which was
then boiled to produce salt crystals. The evaporation
process to produce old water was carried out in open
fields. The old water produced was transferred to a
boiling device and then boiled with the help of a flame
to produce salt crystals.

Salt production data from the Ministry of Maritime
Affairs and Fisheries of the Republic of Indonesia
in 2019 shows that the average productivity of salt
production in Aceh is about 38 tons/hal/year. The
productivity of salt production in Central Java is about
54 tons/halyear, while East Java is about 59 tons/ha/
year. Salt production innovation is needed to increase
these productivities. Salt productivity in Indonesia
varies from year to year, depending on weather
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conditions. In general, the productivity of salt fields in
Indonesia is 50-100 tons/halyear.

The Analysis of Suitability of Salt Production
Locations

The assessment of the suitability of production
sites in East Aceh Regency and North Aceh Regency
as salt production areas was carried out using the
suitability of the location of salt production Index (SSI).
SSI was a method for analyzing the location of salt
based on nine parameters as described by Kurniawan
et al. (2019). The description of the results of the
analysis of the SSI variables in the districts of East and
North Aceh was as followed:

Rainfall

The analysis of site suitability for salt production
based on rainfall conditions was carried out by analyzing
the average annuall rainfall (Figure 3). Climatological
observation data from the Malik Al-Shaleh BMKG
observation station showed that the average rainfall in
2019 in North Aceh and East Aceh districts is around
20 mm/month. The annual rainfall data in the districts
of East Aceh and North Aceh showed that these two
areas have fluctuating rainfall intensity throughout the
year.

Data from the Climatology and Geophysics
Agency for Malik Al Salih station in 2018 showed
that rain continues to occur frequently in the Aceh
Province during the dry season, especially in April
and September. Even the existing rainfall could reach
the range of 50 mm/month. According to the Central
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Figure 3.

Daily Rainfall in North Aceh and East Aceh Districts in 2018 (source: BMKG Data).
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Statistics Agency (BPS) of Aceh Province (2016), it
rained almost all year round in the Aceh region. Rainfall
itself was one of the determinants of the success of the
salt production target (Kurniawan et al., 2019; Zuhud,
2014). The average rainfall intensity and rainfall pattern
in a year were indicators that are closely related to the
length of time irradiating the sun. The length of this
irradiation would affect the rate of evaporation of water
at the salt production site. High levels of rainfall would
have a negative impact on salt production (Jaziri et al.,
2018; Purbani, 2006).

The results of this assessment indicated that the
SSI value for rainfall in the two locations had a class
S2 category (quite appropriate). However, rainfall that
fluctuates throughout the year tended to direct the
SSI value of rainfall in this area to S3 (Conditionally).
Fluctuating rainfall conditions required solutions in the
form of technological innovations that made the salt-
making process more resistant to rainfall disturbances.

Soil Permeability

Soil permeability measurements were carried
out for each salt production site in North Aceh District
(Syamtalira Bayu District) and East Aceh District
(Peureulak District). Soil permeability was one of the
criteria for suitability in salt pond locations (Kutlek et al.,
2006). Soil permeability itself was related to the level
of soil porosity which also affected the success of salt
production (Wairu et al., 2006).

The permeability value of salt pond soil in North
Aceh Regency was 1x10* (k), while the soil permeability
value in East Aceh Regency was 1x10-4 (k). The value
of soil permeability in North Aceh District was lower
than East Aceh District. The results of the SSI analysis
for soil permeability indicated that the location of salt
ponds in North Aceh Regency and East Aceh Regency
was included in the S1 category (Very suitable) for salt
production.

Type of soil

The soil type was largely determined by the
amount of sand, silt, and clay composition. The type
of soil selected for the pond should be impermeable
(not porous) which meant the soil should have low
permeability (Hanafiah, 2007). This permeability was
determined from the existing soil pore system. Soil
pore system was strongly influenced by the soil type
(Chun et al., 2008).

Observation of soil type at salt pond locations in
East Aceh Regency and North Aceh Regency showed
that the soil type in salt ponds in both locations was
clay soil type, so that the SSI value for soil type at both
locations was categorized as S1 (Very suitable). Clay
soil type (clay) was very good and suitable for ponds
such as salt ponds because such soil was very hard
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and would crack in dried, while in wet conditions it had
a good ability to hold water (Ghufran, 2011).

Exposure Time

The observation of the duration of the irradiation
was carried out using data from the BMKG online data
center. The results of the observations showed that the
average irradiation time in both research locations was
7.8 hours/day. It showed that the length of irradiation
in the districts of North and East Aceh was included in
the S2 category in assessing the suitability of the salt
production location with an SSI value of 15. Ruskowitz
et al. (2014) reported that the length of irradiation at
the salt production site greatly affected the evaporation
rate and could increase the brine saturation value.

Water evaporation could be achieved properly if
it was supported by solar radiation and microclimate
engineering assistance in salt areas (Kumala, 2012).
The duration of sunshine was one of the important
indicators in climatology. Sunlight would drive
photochemical reactions in the atmosphere including
the formation of water vapor (Dong et al., 2021).

Air Humidity

The air humidity greatly affected the evaporation
process which was important in the process of making
salt (Ruskowitz et al., 2014). If the humidity was high,
the evaporation rate would be low because the air
saturation will be achieved faster. Air humidity affected
the rate of evaporation of water, where the greater the
evaporation was, the greater the amount of salt crystals
that settled (Dong et al., 2021).

The results of the analysis in this study indicated
that the humidity in North Aceh and East Aceh districts
was around 60%. Based on the SSI assessment, the
humidity condition had a value of 15 and was included
in the S2 (Sufficiently Appropriate) category.

Wind Speed

Wind speed was very influential in determining
the location of salt ponds because it would affect the
speed of water evaporation. Where the greater the
evaporation was, the greater the number of salt crystals
that settled (Ruskowitz et al., 2014). Purbani (2003)
stated that the supporting factors as a requirement for
making salt were climatological components such as
rainfall, number of rainy days and wind speed.

Wind speed measurements showed that the
average wind speed in North Aceh and East Aceh
districts was 1.7 m/second. The results of the SSI
analysis at both locations showed that the SSI value
for wind speed in both locations was 5. This condition
was included in the N category (not suitable). The ideal
wind speed for salt production was 4.5 - 5.0 m/s (Azizi
etal., 2011). This condition showed that a technological



approach was needed that could engineer wind speed
to support salt production in both locations.
Air temperature

The air temperature greatly affected the rate of
evaporation of water. Where the greater the evaporation
was, the greater the number of salt crystals formed
(Dong et al., 2021). Air temperature conditions were
one of the main environmental factors that would
determine the success of salt production. Therefore, in
determining the suitability of the salt location, the most
important air temperature measurement was during
the day.

The results of measurement showed that the
average air temperature during the day at the salt
production sites in North Aceh Regency and East Aceh
Regency was around 32 °C. Based on the SSI analysis,
this air temperature was included in the S1 (Very
Appropriate) category. These results indicated that
from the air temperature level factor, the location of salt
ponds in North Aceh Regency and East Aceh Regency
was very suitable to support the salt production process.

Evaporation Rate

The observation of the evaporation rate was
carried out by estimating the daily rate of evaporation
in salt ponds at the study site. The factors that most
determine the rate of evaporation of water in the
process of making salt were wind speed and solar
radiation. The wind speed had an effect because the
wind carried water vapor from the surface of the water
so that the evaporation process could take place. Solar
radiation had an effect because it was a source of
energy for the evaporation process (Santosa, 2014).

The method used to predict the evaporation rate
in this research was using Blaney-Criddle method
(1950), while the calculation of the evaporation rate
was followed:

ETO =P (046 T+ 8) ovvoeeeeeeeeeeeeeeeeeeeeeere e 2)

Where T was the average daily temperature
(°C), p was the average daily percentage of annual
daylight hours (5%), and ETo was the potential
evapotranspiration (mm/day).

From these results, the average daily temperature
value was 27 °C and the average percentage of annual
daytime evaporation was 0.15, so that the potential
evaotranspiration at the study site was 3.2 mm/day.
This evaporation rate was included in the S1 (Very
Suitable) category. It showed that the value of water
evaporation, despite the high wind speed and rainfall
in the districts of North Aceh and East Aceh, could still
run well so that it could be used for the salt production
process.
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Raw Material Water Saturation

The process of forming salt crystals was influenced
by many factors, including the level of water saturation
of the salt raw material. This level of saturation would
determine how long it produced the salt. The level of
water saturation was an indicator of how much mineral
salts were contained in seawater where the main
mineral salt was NaCl. The level of saturation of the
raw salt water in this study was analyzed based on
the degree of the Baumé Scale (°Be) (Kurniawan, et
al, 2019). Observation of raw material saturation was
carried out at the salt pond location.

Sampling of water as raw material for salt
production was carried out at the location of the salt
pond, Syamtalira Bayu District, North Aceh Regency
and Peureulak District, East Aceh Regency. The
results showed that the level of water saturation of the
raw material for salt production in both locations was
3°Be. This level of saturation based on the SSI analysis
was included in the S1 category (Very Suitable). The
existence of the production of raw materials was
the beginning of the success of the salt production
business. If the availability of raw material water at a
location met production needs, it could be said that the
location had the potential to become a salt production
area (Kurniawan et al., 2019; Sandy et al., 2017).

The Assessment of Salt Location Suitability Index
(SSI)

Based on the results of the analysis of all SSI
variables at salt pond locations in North Aceh and
East Aceh districts, the total SSI value was analyzed
for each of these locations. The SSI analysis in
North Aceh Regency showed that this location had a
Conformity Index value of 80% which indicated that the
salt location in North Aceh Regency was included in
the S2 category or is quite suitable to be used as a
salt pond location (Table 2). The results of the analysis
in this study showed that the SSI value in East Aceh
Regency also had a salt suitability index value of 80%
(Sufficiently Suitable)(Table 3). These results indicated
that the two locations in this study were quite suitable
as a place to develop salt production. However, it
was necessary to apply salt production technology to
overcome the main challenges in salt production that
were faced to optimize the existing salt production.

The salt production process in Aceh Utara
and Aceh Timur districts was challenged by climate
conditions in Aceh, such as the level of rainfall. Aceh
was an area with high rainfall intensity where it rains
every month. Another factor that needed attention was
the condition of the daily wind speed which tended to
be slow. Therefore, a Standard Operating Procedure
(SOP) was needed by applying technology that could
overcome these two environmental factors so as to
optimize salt production in Aceh.

103



Analysis Of Salt Production ...... Dynamic Mixing In North Aceh And East Aceh (Kurniawan, A., et al.)

Table 2. Parameter Value of Salt Location Suitability Index (SSI) (Kurniawan et al., 2019)

No Paramater Measurement Category Quality Score Ni=BxS
results
1 Rainfall (mm) 20 S2 5 3 15
2 Soil permeability (k) 1x10+ S1 5 4 20
3 Type of soil Clay S1 5 4 20
4 Exposure time (hours) 7,8 S2 5 3 15
5 Humidity (%) 60 S2 5 3 15
6 Wind speed (m/s) 1,7 N 5 1 5
7 Air temperature (°C) 32 S2 5 3 15
8 Evaporation (mm/day) 3,2 S1 5 4 20
9 Raw material water 3 S1 5 4 20
saturation (°Be)

Table 3. Parameters of SSI Locations in Peureulak District, East Aceh Regency

No Paramater Measurement Category Quality Score Ni=BxS
results

1 Rainfall (mm) 20 S2 5 3 15
2 Soil permeability (k) 1x10* S1 5 4 20
3 Type of soil Clay S1 5 4 20
4 Exposure time (hours) 7.8 S2 5 3 15
5 Humidity (%) 60 S2 5 3 15
6 Wind speed (m/s) 1,7 N 5 1 5
7 Air temperature (°C) 32 S2 5 3 15
8 Evaporation (mm/day) 3,2 S1 5 4 20
9 Raw material water 3 S1 5 4 20

saturation (°Be)

The SSI value in this study indicated that the
location of salt ponds in the Aceh region, especially
North Aceh and East Aceh, was suitable for the salt
production process, but it had a conditional category
in salt production on the variables of rainfall and wind
speed. This requirement could be met by applying
the Continuously Dynamic Mixing (CDM) method with
Greenhouse Salt Tunnel technology (Kurniawan et al.,
2019). The Continuous Dynamic Mixing (CDM) method
and Greenhouse Salt Tunnel (GST) technology in the
production of saltwere basically salt production methods
by mixing water with different Baumé scale levels to
accelerate the evaporation rate. The evaporation
optimization was done by building an evaporation
house construction in the form of a Greenhouse Salt
Tunnel (GST) tunnel. Because evaporation was carried
out in the Greenhouse Salt Tunnel (GST) construction,
the evaporation process could still be carried out when
it rained even in the rainy season. The application of
the Continuously Dynamic Mixing (CDM) method in the
Greenhouse Salt Tunnel (GST), made salt production
more resistant to fluctuating weather even during
the rainy season. Existing tunnel construction could
also be used to accelerate the wind speed thereby
accelerating evaporation. A synergistic approach to salt
production in the rainy season and dry season based
on the development of the Continuously Dynamic
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Mixing (CDM) method in GST technology made
salt harvesting possible all year round. With the 14
Greenhouse Salt Tunnel (GST) approach, in 1 hectare
of land, the salt production that could be obtained in the
rainy season was + 14.4 tons/Ha, and in the dry season
was + 150 tons/Ha. The estimated salt harvest using
the Greenhouse Salt Tunnel (GST) technology and the
Continuously Dynamic Mixing (CDM) method with the
production strategy approach developed in this study
was * 164.4 tons/halyear (Kurniawan et al., 2019).

The application of technological innovation
required a sufficient level of user knowledge and
support from policy makers in development. The
application of the CDM method in GST should be
accompanied by guidelines in the form of Standard
Operating Procedures (SOP). This SOP could not only
be applied in North Aceh and East Aceh districts but
also in areas with similar climatic conditions. To ensure
this SOP runs, a mentoring program was needed,
especially by the government as a policy maker in
development. The mentoring process itself would be
able to run well if the existing mentoring personnel are
equipped with adequate mastery of the application of
technology. This control could be carried out through
the salt production competency certification process as
part of the Salt Production (SKKNI).



Modification of the CDM method in GST was
absolutely necessary for the application of this
technological innovation in North Aceh and East Aceh
districts. Alternative modifications included making
a special GST construction for young water and old
water bunkers so that the water produced in the salt
production process (increased the level of saturation)
could be maintained at its saturation level when it rains.
The CDM method in GST could also be used to make
the salt production process in the Aceh region possible
throughout the year (Kurniawan et al., 2019).

CONCLUSION

The production system in North Aceh Regency
and East Aceh Regency used three production systems
consisting of the boiling method of sea water, the method
of evaporation (Solar evaporation), and the combined
method of boiling and solar evaporation. The main
obstacle to salt production in Aceh was the high and
fluctuating rainfall throughout the year which results in
suboptimal salt production and the wind speed tends to
be slow. The SSI analysis showed that salt production
locations in North Aceh and East Aceh districts were
quite suitable as salt production locations (80% SSI
value). These results indicated that salt production
in both locations could be optimized by applying the
right technology. The main concerns in developing salt
production in North Aceh and East Aceh districts were
rainfall and wind speed conditions. The results of this
study indicated that the application of the Continuously
Dynamic Mixing (CDM) method in Greenhouse Salt
Tunnel (GST) technology could be used to improve
the quality and quantity of salt production in North
Aceh and East Aceh districts. Recommendations for
optimizing the program to increase salt production in
North Aceh and East Aceh districts based on research
results were:

* Preparation of Standard Operating Procedures (SOP)
for special salt production for the Aceh region and
areas with the same climate and weather conditions
based on the Continuous Dynamix Mixing method.

» Construction of water reservoirs (bunkers for old and
young water) in the cleaning phase based on the
construction of the Greenhouse Salt Tunnel.

* The use of the Greenhouse Salt Tunnel as a
crystallization table in the dry season and as a
unitary production unit in the rainy season where the
phase of purification until crystallization was carried
out completely in the Greenhouse Salt Tunnel.

+ Assistance in the salt production process through
certified assistants with competency standards that
were part of the SKKNI for Salt Production.
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