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1. Introduction 

The word ‘marble’ is derived from Greek word mármaron i.e.  "Crystalline rock" or 

‘Shining stone’.  In terms of geological definition ‘it is a metamorphosed limestone 

produced by re-crystallization under thermal condition and also regional 

metamorphism.’ Marble is a rock resulting from metamorphism of sedimentary 

carbonate rocks, most commonly limestone or dolomite rock. The purest calcite 

(CaCO3) marble is white in color. Marble containing hematite (Fe2O3) is reddish in 

color where as limonite (FeO (OH) ·nH2O) containing marble is yellow in color. The 

green color of marble is due to contains of serpentine (Mg, Fe)3 Si2 O5 (OH)4. Marble 

is defined as a 'minor mineral' in Clause (e) of Section 3 of Mines and Minerals 

(Development & Regulation) Act, 1957.  

Marble is the most preferred stone in India among all dimensional stones because of 

its pleasant & transparent colors, uniform texture, smooth & shiny polished surface 

and silky feel.  The ‘Tajmahal’ at Agra & Victoria Memorial Palace at Kolkata are 

few of the remarkable monuments build of this shining stone ‘Marble’. Italy, Turkey, 

Spain, China & India are the top five dominant countries in terms of marble 

production. In India, Rajasthan alone accounted for 94% output value followed by 

Gujarat and Madhya Pradesh. Production value was less than 1% in Odisha, Andhra 

Pradesh, Jammu & Kashmir and Jharkhand in 2009-10.  

Rajasthan is the richest state in the country with regards to marble deposits (1100 

Million Tons) both in quality & quantity. The ever increasing popularity of the 

marbles of Rajasthan, growing demand for finished/unfinished products, discovery of 

new marble deposits and growing private & public supports have led to a significant 

growth in Marble Industry of this State. As a result, numbers of marble quarries as 

well as marble processing units have significant increase mainly during last one 

decade. Around 3600 marble queries/mines and 1200 marble processing (gangsaws) 

units and 400 Automatic Tiling Plants (Block cutters) spread all over the 16 Districts 

of Rajasthan (details given at Table No. 01). The important regions of marble 

deposits are Udaipur - Rajsamand - Chittorgarh region, Makrana - Kishangarh region, 

Banswara - Dungarpur region, Andhi (Jaipur) - Jhiri (Alwar) region and Jaisalmer 

region.  

Most of the quarries in Rajasthan are not mechanized and the quarrying is done using 

traditional technologies. Only about 350 quarries are fully mechanized using wiresaw/ 
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chainsaw technology. Due to ill equipped mining with respect to mechanization as 

estimated 60% of marble block comes under mine waste that includes odd blocks of 

various sizes & shapes, unwanted blocks or rock fragments produced during trimming 

and shaping of mined out blocks before dispatch to processing units. During 

processing of marble block on gangsaw, 10% of the mined marble comes under 

processing waste comprising of small fragment & powder mixed with water. On 

grinding & polishing 5-7% waste generated comprising fines of marble mixed with 

grinding & polishing material in water. From un-mechanized mining to processing 

and processing to polishing in total 70% of the mined marble is waste. Nearly 20% of 

the total weights of the marble processed results into marble slurry that contents 35-

45% water. Every year nearly 5-6 million metric tons marble slurry waste generated 

through established processing units. The mine & processing waste are dumped on 

forestland, roadsides, riverbeds, Pasteur lands & agricultural fields. However, 

Rajasthan State Industries & Investment Corporation (State Industrial Infrastructure 

Development Agency i.e. RIICO for Rajasthan) and marble associations has identified 

& demarcated the dumping sites than also the unscientific & improper dumping of 

slurry is in practice. This unscientific & improper dumping of slurry is deteriorating 

environmental quality by reducing water permeability, soil fertility & increasing the 

Suspended Particulate Matters (SPM).  

This guideline deals with scientific collection & disposal of marble waste along with 

the gainful utilization of the slurry waste. 

 

2. Marble mining, processing & generation of marble slurry  

About 3600 marble quarries are operational in various regions like Makrana (Nagaur), 

Morwad area, Rajnagar (Rajsamand), Andhi (Jaipur), Salumber, Jaisalmer, Bidasar 

(Churu) of Rajasthan. Most of the quarries are not mechanized & the quarrying is 

done using traditional technologies. Only about 350 quarries are fully mechanized 

using wiresaw/chainsaw technology. 

 

2.1 Marble mining & waste generation 
 

In dimensional stone mining, large-size intact blocks without minor cracks or 

damages are extracted by means of manual, semi-mechanized & fully mechanized 

mining machineries (Fig. 1). The site selection of marble mine is being done in 
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consultation with the mining department. The removal of overburden is generally 

carried out with heavy earth-moving machinery. In some cases, the weathered zone is 

removed by  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

drilling holes by jack-hammers and slim drill machines for the drilling purpose. These 

holes are charged with light explosives and under controlled blasting methods the 

over burden material is loosened out. After studying the topography, marble block is 

marked for removal from the query by manual, semi-mechanized & fully-mechanized 

means of mining. The details of mining operations are as below:  
  

In manual operation, a line of shallow holes is made and by driving in wedges with 

feathers by continuous hammering, a fracture is developed along the already drilled 

holes and the block is made free from all the sides. The block thus freed from the in- 

situ rock is either pulled by chains or pulley system or is pushed by driving logs, etc. 

After the block is toppled, it is again cut and dressed for getting a parallel-piped 

shape.  
 

In the semi-mechanized operation, jack-hammers, slim drills, line drilling machines 

are used for drilling holes in a predetermined line. The remaining operation is more or 

less similar to manual mining except for lifting and pulling where cranes, winches, 

Fig 1. Open cast marble mining 
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dozers etc. are used. But in the above mentioned processes, the wastage is high and 

the size of the blocks recovered is small and seldom free from defects.  
 

In fully mechanized operation, the quarry front cut is made by using slim drill 

machines, diamond wire saw, quarry master; diamond belt saw machines and chain 

saw machines. The slim drill machines and quarry masters are used to drill holes 

through which diamond wire saw is passed and the block is cut by continuous motion 

of the diamond wire saw. Once the block is cut, it is toppled with the help of 

hydrobags, pneumatic pillows, air-jacks, etc. The blocks cut this way are of exact 

sizes with minimum losses. The lifting and loading of blocks are done by Derrick 

cranes and using various types of loaders. 
 

Marble waste during quarrying by mechanized processes can be estimated at 30% to 

40% of the production. The Conventional quarrying techniques of blasting leads to a 

waste percentage of 60% to 70% and lead to uncontrolled stripping of vegetation 

cover and subsequent soil erosion. However, since most of the quarries in India are ill 

equipped as far as mechanization is concerned, the percentage of marble waste, as 

generated during quarrying of marble blocks can be estimated at 60%. This waste 

includes odd blocks of various sizes and shapes, unwanted blocks and rock fragments 

produced during trimming and shaping of mined out blocks before transporting to 

processing units (Fig. 2). 

 

 

 

Fig. 2 Transportation of Marble Blocks 
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2.2  Processing of marble block & slurry generation 
 

Rajasthan state has more than 95% of marble processors. Important processing centers in 

the State are Makrana, Kishangarh, Rajsamand, Alwar, Udaipur, Nathdwara and Abu 

Road, where over 1200 marble processing (gangsaws) units and 400 Automatic Tiling 

Plants (Block cutters) are established.  
 

The rough and unpolished marble block, firstly received from mines ranges 15-20MT 

weight which is unloaded in the gantry yard with the help of gantry cranes (Fig. 3). To 

remove the non-uniform surface of blocks, they are dressed on dressing machine before 

shifting to gangsaw machines having 75-125 saws in parallel (Fig. 4). Each saw is brazed 

with number of segments called diamond segments. These segments act as teeth and cut 

block into required thickness. The normal thickness is 15-20 mm. This thickness of 

segment is approx. 5mm while saw thickness is 3 mm. The blade thickness of the saw is 

about 5 mm and normally the blocks are cut in 20mm thick sheets. Therefore, out of 

every 25mm thickness of marble block, 5mm thick block turns into powder on cutting.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

During processing of marble block water as coolant is continuously sprinkled on block to 

reduce the heat generation. The wet dust generated in cutting process is being stored in 

sedimentation tanks. Due to sedimentation the dust (solid) settles down and the 

transparent supernatant water again reused for sprinkling over block. The water 

requirement is fulfilled by processer through water tankers. Thus, about 20-25 % of the 

Fig. 3 Rough & non-uniform marble blocks received in Gantry yard 
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marble block processed results into marble slurry. The marble slurry has nearly 35%-45% 

water content. 5-7% of processed marble block turns into polishing waste on grinding & 

polishing of the block. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Water requirement & its management 
 

During processing of marble block continuous water sprinkling is done to reduce the 

heat generation because of the friction between stone & saws. The supply of water to 

processors in water scarce state is done through tankers and deep borewells. 

About 30% is the waste generation on each marble block processing over gangsaw. 

Out of which, about 20-25% is marble slurry and 5-10% is of broken edges/slabs. 

Generally, the wet marble slurry generated during marble processing is diverted to 

sedimentation tanks to settle the marble dust by gravity on time span (Fig. 5). The 

supernatant water is pumped back to sprinkle over the processing block. In this way, 

continuous recycling of water is practiced. The settled semi-solid slurry is pumped in 

tankers and transported for disposal. State Industrial Infrastructure Development 

Agency i.e. RIICO for Rajasthan & marble associations has identified slurry disposal 

sites at Kishangarh, Udaipur, Rajsamand & Chittorgarh. However, dumping of slurry 

on road side or abandoned land is still in practice.  
 

Fig. 4 Processing of Marble Block through Gangsaw machine 
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On an average 20-40 Tons of marble block is processed on a gangsaw in a single day. 

In the sedimentation tank slurry settling process & recycling of water, daily water loss 

is nearly about 1000-1500 Ltrs. 

Few marble processors have installed vertical settling tanks (Fig. 6) to sediment the 

slurry & to recycle the water to processing units. To increase the rate of 

sedimentation, flocculating & coagulating chemicals are also used. Filter press, is a 

promising technology to reduce the water percentage of slurry. However, this 

technology was not adopted by many processors because of the economic issues.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 Sedimentation tanks used for settlement of semi-solid marble slurry 

Fig. 6 Vertical settling tanks for sedimentation the marble slurry 
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4. Characteristics of marble slurry 
 

The color of marble slurry depends on the contains of marble i.e. calcite (CaCO3), 

hematite (Fe2O3), limonite (FeO (OH) ·nH2O) and serpentine (Mg, Fe)3 Si2 O5 (OH)4  

gives white, red, yellow and green color of slurry respectively. Marble slurry samples 

of Kishangarh, Rajsamand, Udaipur, Makrana and Chittorgarh regions studied for 

physical and chemical characteristics states that in large, the marble slurry on dry is 

fine powder of mostly Off white color. The dried marble slurry has about 40% 

particles below 75µm diameter of which about 30% has size less than 25µm size. The 

particle size distribution ranges from <45 to 300µm. The particle density of slurry 

ranges from 2.70 to 3.00 gm/cm
3
 and the bulk density ranges from 0.9-1.4 gm/cm

3
.  

The loss on ignition ranges from 23 to 35% and moisture is ranges from 5 to 20%.  

Makrana marble slurry has calcite as major mineral whereas in the marble of  

Rajsamand, Udaipur, Chittorgarh and Kishangarh regions dolomite is found as major 

mineral. The Makrana marble slurry has 39.4-47.4% and 4-8% of CaO & MgO 

respectively. The dolomite mineral marble slurry of Rajsamand, Udaipur, Chittorgarh 

and Kishangarh regions has 26.4-47.4% and 15.86-22.10% of CaO & MgO 

respectively. (Details given at Table no. 02 & 03).  

 

5. Management and handling of marble slurry (Current Practices)  

 Earlier, the generated marble slurry through marble processing units was being 

improperly collected & dumped at any abandoned land or near the roadsides. This 

kind of practice is still going on near the Chittorgarh, Nimbahera, Neemuch & 

Shahpura (Alwar) areas. However, now-a-days proper marble slurry collection & 

dumping at identified sites is in practice at many processing areas.  

The current statuses of slurry disposal practices are as under:  
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5.1 Kishangarh   

Kishangarh district is having about 523 marble gangsaws and 28 granite cutters in 

operation.  Approximately slurry generation is 5500-6000MT per day. The generated 

slurry is being transported through tankers (capacity around 4000 litres) to the 

disposal site notified by Rajasthan State Industrial Development & Investment 

Corporation Ltd. (State Industrial Infrastructure Development Agency i.e. RIICO for 

Rajasthan). Daily 2000-2200 tankers are engaged in slurry disposal (Fig. 7).    

 

 

 

 

 

 

 

 

  

 

 

 

Kishangarh Marble Udhyog Vikas Samiti has developed a dumping site (Phase-I) in 

year 2005-06 in about 322 bigha area of 30-35 feets depth. The decanting wells are 

also provided and decanted water is recycled to gangsaw units. Dumping site is 

designed to take care of marble slurry, generated from processing houses with the life 

of 05 years. Another dumping site has already been developed under Phase-II in 532 

bigha area near to earlier dumping site to dump the generated marble slurry (Fig. 8). 

Fig. 7 Marble Slurry dumping at Kishangarh, Ajmer dumping site 
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The Kishangarh Marble Udhyog Vikas Samiti and Kishangarh Marble Association 

have taken up the steps towards the dumping/disposal of marble slurry. Penalties are 

being posed on units who are dumping waste marble slabs & slurry anywhere in the 

town. The broken marble slabs (Krazzy) at dumping site are being collected by the 

marble chip & tiling units without any cost. 

5.2 Makrana 

About 421 marble processor, granite cutter, modern slab & tile processing units are 

operational in this town. Many stone crafting units have also developed. About 939 

queries & mines on lease/license are active in marble mining. The processed marble 

slurry is dumped at unauthorized land near the railway crossing at Manglana. The 

proper authorization is yet to be awarded by State Industrial Infrastructure 

Development Agency i.e. RIICO for Rajasthan to Sangmarmar Vyapar Mandal & 

Industrial area Entrepreneur Association, Makrana to develop the dumping site (Fig. 

9).   

Fig. 8 Marble slurry dumping sites (Old & New) at Kishangarh, Ajmer 
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5.3 Rajsamand 

Rajsamand, the district of largest marble deposits has about 250 modern gangsaws, 

125 mineral grinders & 20-25 tiling units operational. Marble Gangsaw Association, 

Rajsamand has identified & developed dumping site in 250 bigha area near to the 

Nandora village. Marble slurry is also dumped at low-lying area for the purpose of 

landfilling.      

 

5.4 Udaipur 

Udaipur has over 100 Million Tons of marble deposits at around Babarmal, 

Rikhabdev, Masaron Ki Obri, Darauli, Tidi, Jaspura, Paduna, Manpur and Lohagarh 

where about 600 to 700 queries/mines are operational. To process, marble mined from 

these queries or mines, about 135 to 150 gangsaw machines are installed in 100 

marble processing units along with 20 to 25 marble tiling plants. Udaipur Marble 

Processors Association has identified a dumping site at Chitrakoot Nagar near to 

Khelgaon and regular slurry dumping is done through tankers (Fig. 10). This 30ft 

deep dumping site needs to be raised upto 100fts high walls to avoid the problem of 

Fig. 9 Marble slurry dumping site near Manglana, Makrana 
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slurry overflow during rainy season.  Earlier the slurry was used for landfilling the 

Khelgaon low-lying area.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.5 Chittorgarh 

Chittorgarh has two marble processing areas one is at Chanderia, Mandalda & another 

at Azoliya Kheda, Det village. About 100 and 30 to 40 gangsaws are operational at 

Chanderia & Azoliya Kheda respectively. Marble Association of Chittorgarh has 

identified dumping site near Det village near Bedach River.   

 

6. Environmental impacts associated with marble slurry dumping 

Studies have revealed that improper dumping of marble slurry causes adverse impact 

on ecology, health and quality of water & air. Reduced porosity & permeability of 

the topsoil affects the soil fertility and reduces the percolation rate of rain water 

results in reduced rate of ground water recharging. Fine particles of slurry on drying 

blew with wind & settle over epidermal layer of crops & plants results in stomata 

(responsible for plant respiration) blocking. Continuous exposure of marble  

Fig. 10 Marble slurry dumping site at Chitrakoot nagar, Udaipur 
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dust can cause severe respiratory disorders like bronchitis, asthma along with dermal 

& eye irritation in labors and local population. Deposition of particulate/fugitive dust 

on roads upto 2-5cm causes emission of particulate matter due to vehicular activities 

and strong wind currents. Disposing the slurry waste near to water bodies, road side 

areas can deteriorate the surface & ground water quality by increasing turbidity, 

suspended solids, calcium and magnesium hardness. The workers working near/on 

the processing gangsaw machine are getting exposed to continuous noise level of 90-

120 dB(A), this high decibel sound exposure can cause annoyance & aggression, 

hypertension, high stress levels, hearing loss, sleep disturbances.  

7. Guidelines for storage, management, handling and disposal of 

marble slurry 

Following guidelines are applicable to the dumping sites which are in operation or 

closed or proposed to be closed or proposed for lateral expansion as well as for new 

dumping sites. This guideline also deals with temporary storage of slurry by 

processing units. 

 

7.1 General guidelines for approval of new/expansion of marble processing unit and 

temporary storage of slurry in processing unit premises   

7.1.1 Requirement of approvals for new or expansion of marble processing unit 

i. Marble processing units proposing to install new or additional gangsaw (s) shall 

obtain Consents under Water (Prevention and Control of Pollution) Act 1974 & Air 

(Prevention and Control of Pollution) Act 1981 from the concerned State Pollution 

Control Board (SPCB) or Pollution Control Committee (PCC) prior to the installation 

and also submit the details along with the Consent application, such as (a) source of 

water intake, water consumption for different purposes, source of waste water 

generation & waste water treatment (b) reutilization & disposal arrangements for 

tread effluent and domestic sewage (c) quantity of slurry & cuttings generated along 

with the details of dewatering/drying facilities i.e. settling tanks, filter press & 

platform for drying  (d) temporary storage facility (e) slurry reutilization and disposal 

arrangements (f) unit’s individual action plan (not clubbed with the action plan of 

Association or any other institution) for gainful utilization of marble slurry (g) details 

of membership of Association for disposal of slurry at the identified and scientifically 
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developed site by State Industrial & Investment Corporation/District 

Administration/Competent Authority.  

ii. The water consumption in the processing of the marble on one gangsaw shall be in the 

range of 1-1.5KLD where settling tanks are installed and 2.0 to 3.0 KLD where 

overhead settling tanks are used. Processing unit shall restrict & minimize its water 

consumption as above & to measure the same, unit shall install flow measuring 

devices/meters.  

iii. The processing unit shall not be established, operated, expanded, modified or closed 

without prior approval/ intimation to the SPCB/PCC.  

 

7.1.2 Guidelines for temporary storage of marble slurry within the processing unit  

Until the State Industrial & Investment Corporation/District 

Administration/Competent Authority haven’t identified & scientifically developed the 

dumping site or processing unit yet to obtain membership of Association for dumping 

the slurry, the individual units shall develop a temporary dumping site within their 

premises. Following guidelines are applicable:  

i. Slurry shall be handled under a covered shed of adequate size (capacity to store 

waste of one to two years) of impervious storage tanks with proper overflow 

drainage system. Under no circumstance, slurry shall be stored outside the 

designated storage area.  

ii. While transporting the slurry from the temporary storage area to the identified 

slurry dumping sites, Unit or Association may take care of ‘Zero’ spillage through 

the tankers.  

iii. In case of any spillage of marble slurry on public roads while transporting, it is the 

sole responsibility of the generator for clearing such spillage immediately.  

Note: Above guidelines are also applicable to the Units utilizing the marble slurry where 

there is a necessity for temporary storage of slurry, prior to its use is required. 

 

7.2 Guidelines for location, construction, operation and maintenance of marble slurry   

dumping site  

i. Marble slurry dumping site may be located within the existing marble processing 

premises or it may be located at isolated locations preferably 01 KM away from any 

notified habitat area human habitation at suitable location as approved by the 
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SPCB/PCC and shall be provided with proper approach roads for safe transportation 

of marble slurry.   

ii. The marble slurry dumping site shall not be located on the 100-year flood plain where 

it will restrict the flow.  

iii. Marble slurry dumping site should be located at least at a distance of 1000 meters 

away from any natural or artificial water bodies and whereas the existing marble 

dumping site should take adequate measures such that the runoff from the marble 

slurry dumping site should not be allowed to go into the surface water or any natural 

or artificial water bodies. SPCB/PCC should monitor the adequate measures made at 

old dumping sites. 

iv. The marble dumping site identified by State Industrial & Investment 

Corporation/District Administration/Competent Authority should be scientifically 

developed after the Environment Impact Assessment study.  

v. The dumping site shall be designed, constructed, operated & maintained at least for a 

period of 15 years. The base & side of dumping site should be of 01 meter or thicker 

with compacted clay lining having hydraulic conductivity, K ≤ 1x 10
-7

 m/s to 

eliminate any seepage. The dumping site should also provide proper water decanting 

system like decanting well or network of perforated PVC pipes at the bottom of site 

for collection of slurry water.  

Conceptual plan for marble slurry dumping site is given at Fig.11 to 13. The design of 

dumping site may be changed according to the site conditions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 11 Suggested liner system for marble slurry dumping site 

Compacted clay liner 

minimum thickness 1m 

(k< 1x10-7m/s) 
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Fig. 12 Cross sectional design for marble slurry dumping site 

 

 

 

 

Note: The conceptual marble slurry dumping site design plan may be changed 

according to the site conditions.  

 

Fig. 13 Marble slurry dumping site and water recycling system design   
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vi. 10 meters thick green belt of wide leaf species should be developed all around the 

dumping site to trap the airborne fine particles. 

vii. During the operational phase & post-closure maintenance period (at least for 05 years) 

of the dumping site, it shall be inspected at least once in a month as a part of the 

maintenance and contingency plan and suitable remedial measures shall be taken to 

have no impact on the environment along with this suitable measures shall be taken to 

avoid fugitive emissions due to wind erosion of dry marble slurry from the dumping 

site. To ensure the proper operation & maintenance of slurry dumping site including 

closure and post monitoring, an escrow fund is to be generated from all members of 

marble associations & State Industrial Infrastructure Development Agency i.e. RIICO 

for Rajasthan and the fund shall be kept reserved by the private limited company 

constituted comprising members of local marble association, district administration, 

State Industrial Infrastructure Development Agency i.e. RIICO for Rajasthan and 

SPCB.  

The contribution in escrow fund shall be decided in general body meeting of private 

limited company formed for the purpose as mentioned above. 

viii. Suggested temporary closing system for existing dump sites is given in Fig. 

14. The waste stored in dump site shall be utilized for other beneficial uses as 

described in Point no. 8 (Guidelines for beneficial uses of marble slurry).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 14 System for Closure of dumping site 
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ix. The dumping site should be guarded round the clock. Daily records of quantity of 

slurry received/dumped & lifted for utilization should be maintained and annual 

report should be submitted to SPCB/PCC by 30
th

 June of every year. 

 

8. Guidelines for beneficial uses of marble slurry 

As far as possible, the marble processing units should put efforts to utilize the 

generated marble slurry for beneficial purpose such as raw mix component and/or 

additive for manufacturing of Ordinary Portland Cement, as a substitute of soil in road 

construction, as binder in non-load bearing structures, in brick manufacturing, in 

artifacts manufacturing, as a filler material in minerals (feldspar, soda & quartz) 

grinding, recovery of calcium nitrate as fertilizer, in Polyvinyl Chloride (PVC) 

manufacturing etc. For utilization of the marble slurry following guidelines are 

required to be followed:  

1) All the Ordinary Portland cement manufacturing units shall utilize about 10-12% 

marble slurry of any marble clusters as per the recommendations of National 

Council for Cement & Building materials (NCBM), New Delhi. The moisture 

percentage needs to be reduced as per cement plant requirements. Technical 

report of NCBM is enclosed as annexure-I (a). 

2) All the Ordinary Portland Cement manufacturer shall replace OPC clinker with 3 

to 5% of marble slurry during clinker grinding as a performance enhancer after 

reduction in moisture to the requirement of cement manufacturers and Indian 

Standards IS: 8112:1989 as amended. Technical report of NCBM is enclosed as 

annexure-I (b). 

To utilize the marble slurry waste in Ordinary Portland Cement manufacturing 

plants as above, the nearby marble associations need to associate with cement 

industries with mutual agreement having business conditions including condition 

of transportation cost sharing on 50% basis by both the parties and the rates of 

transportation shall be decided in consultation with SPCB/PCC.  

3) In road pavement, construction of sub-grade layer shall be done by replacing 20-

35% of in-situ soil by marble slurry by following the Public Work Department 

(PWD) & National Highway Authority of India (NHAI) road construction 
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specifications. Outcome of technical research initiatives of Central Road 

Research Institute, New Delhi is enclosed as annexure-II.   

4) Marble slurry as binder: sand ratio (1:3) shall be utilized as building material as 

per IS: 3466-1988 specifications. The marble slurry as low cost binder (Indian 

patent no. 189030) shall be utilized for non-load bearing structures as per Public 

Work Department (PWD) specifications. Technical work carried out by Shri 

Sampat Lal Surana on “Binder made from Marble Slurry: a solution to the 

problem” is enclosed as annexure-III may also be referred.  

5) As far as possible, mineral (feldspar, soda & quartz) grinding units shall utilize 

15-20% of marble slurry as a filler material as per the mineral specifications.  

6) Coal/pet coke based Thermal Power Plants may also explore the possibility of 

utilization of  marble slurry as desulphurizing material as well as production of 

gypsum as by-product. Zinc smelter may also explore the possibility of utilizing 

marble slurry waste along with their process Jarosite waste in production of 

synthetic gypsum (details of the same given at Table No. 04).   

7) Iron & steel manufacturing industries may also explore the possibility of use of 

marble slurry as flux or reducer considering percentage of SiO2 & loss on 

Ignition.  

8) Any entrepreneur who wishes to manufacture Calcium Nitrate fertilizer from 

marble slurry waste may approach the concerned State Pollution Control Board 

(SPCB)/Pollution Control Committee (PCC) for obtaining consents as required 

for establishment of such recycling industry. SPCB/PCC shall consider the 

application on priority basis. 

CaCO3 (s) + 2HNO3 (aq) -------->  Ca(NO3)2 (aq) + H2O (l) + CO2 (g) 

9) A huge quantity of marble & its slurry shall be utilized in artifacts, chips and tiles 

manufacturing also shall be utilized in brick manufacturing as approved by PWD 

as mentioned in Chapter G3 Materials for building work Sub section 3.10 marble 

waste slurry bricks dated 01-05-1998.  
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9. Time schedule for remediation/utilization of slurry of existing 

dumping sites 

S.No. Action Time line for the action to be initiated 

1.  Constitution of private limited company of 

representatives of various stakeholder (marble 

association, State Industrial Infrastructure 

Development Agency i.e. RIICO for 

Rajasthan, district administration, cement 

industries & SPCB) 

Creation of ESCROW FUND through 

members of marble associations and State 

Industrial Infrastructure Development Agency 

i.e. RIICO for Rajasthan  

Before December, 2013 

 

 

 

Before December, 2014 

2.  Execution of mutual agreement between 

private limited company, cement industries 

and other beneficiary units for transportation 

& cost sharing on 50% basis 

From December, 2013 & onwards 

3.  State PWD may specify the use of marble 

slurry as a construction material for non-load 

bearing structures in their Schedule of Rate 

(SOR) of material and tender documents 

 

State PWD & NHAI may incorporate the 

terms & conditions to use marble slurry in 

road pavement, construction of sub-grade 

layer by replacing 20-35% of in-situ soil  in 

their tender documents  

Before June, 2014 

4.  Dumping sites: 

a. Survey, monitoring & assessment of 

existing site by SPCB & State 

Industrial Infrastructure Development 

Agency i.e. RIICO For Rajasthan  

 

 

Before December, 2013 

b. Identification of defaulters/units 

practicing unauthorized dumping of 

slurry & appropriate legal action 

against the same by SPCB/PCC  

Before December, 2013 

c. Remedial measure to be taken for 

health safety & prevention of slurry 

overflow/ environmental damages 

 

Before December, 2014 

d. Temporary closing of exhausted 

dumping site 
Before June, 2014 

e. Identification & development of new 

dumping sites  
Before December, 2014 
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10.   Monitoring protocol for assessment of environmental impacts in 

and around the marble slurry dumping site 
 

The decanted/percolated water of marble slurry (25-30% water content) dumps may 

cause ground water pollution whereas airborne fine particles of dried slurry may 

increase particulate matters in Ambient Air which resulted deposition of dust over 

leaves of plants/flora and disturb the overall environmental quality of surrounding 

area. Therefore, regular air and water quality monitoring shall be conducted by private 

limited company of Marble Association / stakeholders in consultation with 

SPCB/PCC. Continuous efforts shall be made to resolve the local environmental 

issues.  

Monitoring Protocol   

10.1 Ambient air quality monitoring  

i. Number of monitoring stations: Three air quality monitoring stations at 120
o 

angle covering upwind & downwind direction should be installed around the 

marble slurry dumping site (or within the industrial cluster). Location of the air 

quality monitoring stations should be fixed in consultation with the State 

Pollution Control Board (SPCB)/ Pollution Control Committee (PCC).  

ii. Parameters to be monitored and frequency of ambient air quality 

monitoring: Parameters stipulated in the Consent under Air (Prevention and 

Control of Pollution) Act, 1981 should be monitored to know the status of 

ambient air quality in and around the marble slurry dumping site (s) or within the 

industrial cluster to take preventive measures. Ambient Air Quality around the 

marble slurry dumping site(s) & industrial cluster should be monitored monthly 

for Particulate Matter (PM10 & PM2.5) on 24 hourly basis.  

 

10.2 Ground water (GW) monitoring  

It is recommended to monitor ground water characteristics at least once in a quarter 

around the marble slurry dumping site providing piezometric holes around the site. 

(i) Parameters to be analysed: The ground water samples should be analysed for pH, 

Conductivity, Suspended Solids (SS), Turbidity, Total Hardness & Total Alkalinity in 

addition to other parameters as prescribed by SPCB/PCC in the water consent letter. 

(ii) Sampling locations: The ground water samples shall be collected at least up to a 

radial distance of 1.0 KM from the dumping site. If no open wells or tube wells are 
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available within a radial distance of 1 KM, provision of at least four monitoring wells 

(piezometric holes) around the dumping site (i.e. one on up gradient of the ground 

water flow and other three on the down gradient side of the ground water flow) at 

least up to ‘shallow water bore well’ depth shall be made. Depending upon the 

situation, if required, the monitoring wells till second aquifer should also be extended 

in consultation with the SPCB/PCC. The directions of the ground water flow have to 

be established in consultation with the State Ground Water Board or any other 

approved authority. The ground water flow direction is required to be ascertained 

regularly at least once in a three years so as to know any changes in the flow of 

directions of ground water due to any changes in the local conditions such as excess 

withdrawal of ground water.  

10.3 Surface water monitoring  

Monitoring of surface water (pond/lake/river) at upstream and downstream is 

necessary at least twice in a year (i.e. pre-monsoon and post-monsoon). It is 

recommended that the surface water samples should be analysed for pH, EC, 

Turbidity, SS, TDS, BOD, COD, Total Alkalinity and Total hardness.  
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Table No. 01 Marble processing units in Rajasthan (As on 2009-10) 

Name of 

District 

No. of Gangsaws No. of Tiling plants 

Upto 

40 

41-59 60-80 Above 

80 

Total No. of 

close 

units 

No. of 

tiling 

block 

cutters 

No. of 

units 

closed 

No. of 

single 

wheel 

cutter 

No. of 

closed 

cutters 

Alwar 2 - 18 - 20 3 2 - - - 

Abu Road - - 16 - 16 3 1 - 1 - 

Banswara 5 - 8 - 13 - 8 - 100 - 

Chittorgarh 4 - 85 - 89 - 6 - - - 

Dungarpur - - 5 - 5 - - - 5 - 

Jaipur 2 5 39 - 46 4 17 5 - - 

Kishangarh 7 24 179 2 212 3 1 - 3 - 

Makrana 24 100 200 - 324 25 4 2 37 - 

Rajsamand 29 - 158 - 187 - 5 5 177 18 

Udaipur 5 40 50 - 95 20 10 5 32 2 

Total 78 169 758 2 1007 58 54 17 355 20 

Source: “Status report on commercial utilization of marble slurry in Rajasthan”, MSME-

Development Institute, Ministry of Micro, Small & Medium Enterprises, Jaipur 

(Rajasthan) 
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 Table No. 02 Physical characteristics of Marble slurry 

Characteristics Properties 

Form Fine powder 

Color Off white 

Shape Angular 

Particle Size (µm) <45-300 

Particle Density (gm/cm
3
) 2.70-3.00 

Bulk Density (gm/cm
3
) 0.9-1.4 

Loss on Ignition 23-35% 

Moisture (%) 5-20% 

Mineralogy Calcitic & Dolomitic lime 

                         Source: M/s ACC Cement, Lakheri, Kota and NCBM, New Delhi 

 

Table No. 03 Chemical Characteristics of Marble slurry 

Constituents Makrana Kishangarh Rajsamand Udaipur Chittorgarh 

SiO2% 4.2-10.2 4.98-8.42 6.80-10.24 8.5-11.2 13.64 

Al2O3% 0.35-1.64 0.52-0.88 0.40-1.0 0.52-1.10 1.20 

Fe2O3% 0.44-0.92 0.4-0.6 0.5-1.1 0.40-0.94 0.92 

CaO% 39.4-47.4 29.6-44.0 28.4-42.0 26.4-40.2 30.88 

MgO% 4-8.0 18.0-22.10 16.2-21.8 17.4-21.8 15.86 

Moisture% 7-22 10-19 8-21 8-18 25.0 

Source: M/s ACC Cement, Lakheri, Kota and NCBM, New Delhi 

 

Table No. 04 Comparative composition of Marble slurry waste & Zinc smelter, Jarosite waste 

 

 

 

 

 

 

 

 

 

 

 

S. No Constituents 
% 

Marble slurry Jarosite 

1 CaO 20-40 1.31-1.71 

2 SiO2 15-30 5.42-6.26 

3 Al2O3 1-2 4.46-6.94 

4 Fe2O3 2-5 32.36-37.58 

5 MgO 20-30 0.1-0.15 

6 SO3 1.51-1.6 29-31 

7 Na2O 0.2-0.5 2.82-3.18 

8 K2O 0.1-0.3 0.31-0.37 

9 IR 6-7 3.82-4.55 

10 LOI 23-35 32-35 

11 ZnO -- 2.5-3.5 

12 PbO -- 3.0-4.0 

Source: M/s Hindustan Zinc Limited, Chanderia 














































































