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Mission Report in Aktau

Sunday 31/10/1999

Meeting at the Aktau Department of Environment 

(Mr. Aselbek Derbucin (Head of State Control Department), Mrs. Svetlana Zhukova, Mr. Vladimir Evstigneef (Local Experts)

The sewage from the down part of the city is discharged to the KOC-1 (the name of the municipal wastewater treatment plant that treats the 75% of the produced municipal wastewater). The sewage from the upper part of the city goes to the KOC-2 and without any treatment is discharged to the Lake “Koshkarada”. Due to the lack of money the construction of the KOC-2 WWTP never completed. Started in 1991 but never finished. Also the wastes from the Tuberculosis Hospital were discharged to this lake as well as most of the Industrial wastes. Two months ago the Hospital was transferred in the city centre and therefore the produced wastewater is discharged to the KOC-1. The main problem is that the wastes from Uranium processing industry were discharged into this lake. Today due to the lack of raw materials most of the Industries do not operate in the full capacity or shut down. Therefore, the level of this lake has decreased and the sediment (soil) from this dry part is draw away by the winds. Investigations showed that radioactive materials are present 50 km away from this lake! Also the Hydrology institute were carrying out analysis of the underground water until 1997. This investigation showed that certain pollutant concentrations are transferred to the Caspian Sea. This investigation was stopped in 1998 due to the lack of funds. More than 1,000 boreholes were drilled and samples were taken to monitor the underground water pollution. They measure Ra and Uranium concentrations in underground water but neither BOD nor COD. They prepared a report for the years 95, 96 and 97.

Last spring the Ministry of Environmental Protection promised 50 million Tengge to be invested for this lake management. But they are still waiting.

Some of the money can be spent in pumping seawater in order to be kept constant water level in the lake. The pumping process is expensive because the lake is located 5 km away from the pumping station that belongs to MAEC.

The Aktau Department of Environment has set since 1991 the special permission of Industrial discharges. The Industries are charged for the pollution that they cause. But the money goes to the National Budget and can be taken back only the 5-10% for environmental projects in the region. 

Monday 01/11/1999

Meeting in the Aktau Department of Environment with the Deputy Head of the Department of the Environment

The main purpose of this meeting was to inform him about the goals of my visit. 

The cost of pumping seawater in order to prevent the decrease of the lake level is 6 millions Tengge annually (43,000 USD). Last year the pumping stopped and the reason was that the MAEC (Mangestau Atomic Energy Complex) was using its pumps for seawater pumping to the lake. But the Aktau Regional Department of Environment hadn’t got this amount of money in order to pay MAEC and therefore the pumping was stopped.

In brief, were mentioned the following environmental problems in Mangistau region:

1. The Oil Field Karazambas (40 wells) is now covered by seawater. The way of sealing the wells is the following: One barrel is put in the mouth of the well and then is covered by concrete. Most of the times this is not effective and the concrete and the barrel are draw away by the sea and the oil goes to the sea.

2. On shore more than 3,500 ha are polluted by oil (in Mangistau Region). The problem, as it mentioned, is that no data are available for the caused pollution by the oil fields on-shore (funding needed).

3. The tremendous problem of the Koshkarada Lake.

4. The underground water contamination and the transferred pollution.

VISIT the Municipal Wastewater Treatment Plant KOC-1. Discharge point – Sea. Questionnaire was filled in.

This plant was constructed in 1972. The initial capacity was 40,000 m3/day. In 1982 some extension works took place and the capacity was increase by 32,000 m3/day. Therefore, the present capacity of the plant is 72,000 m3/day but the actual capacity is 50,000 m3/day. The reason is that the old part needs maintenance works and moreover the industries do not operate in full capacity.

No investments have taken place since 1972. The effluent is discharged into a channel that outflows to the sea. That happens during the winter period whereas the summer period the effluent is applied for irrigation (after filtration, 8 filters).

It wasn’t known the flow from Industries.

The produced wastewater from the down part of the city is treated in this plant. Approximately, the 75% of Aktau population ((90,000 people) are connected to this sewage network and therefore the produced wastewater is discharged into this plant (KOC-1). The rest 25% ((40,000 people) is discharged without treatment into the Koshkarada Lake. Is received some wastewater from the upper part of the city that shouldn’t have discharged into this plant.

They take samples from the receiving reservoir and do chemical analysis. 

The retention time in the primary sedimentation tanks is 1 ½ hrs. Activated sludge method is used. Chlorination takes place by using gas Cl. The sludge does to the drying beds (16 drying beds, 64 m2 each). The sludge is supplied (sell) to the customers for applying in agriculture. The only pollutant concentration is determined in the sludge is the Pb concentration.

The industries pay for discharging the wastewater to this plant. The Aktau Regional Department of Environment charges the Industries. But the amount of money collected goes to the National Budget and is very difficult to get a noteworthy amount of money back. In the past (3 years ago) the 79% of the collected money stayed in the Regional Department of Environment and should have spent in the region. The rest 21% went to the national budget. The present situation is different. The 20% stays in the Regional Dep. Of Env. and the rest 80% goes to the national budget. For this reason, not noteworthy amount of money can be spent in the Kazakhstan’s Regions.

Meeting with the Local Experts Mr. Vladimir Efstigneef and Mrs Svetlana Zhoukova at the Institute Offices.

Both of them had sent their reports to Baku. Mr. Efstigneef had received the on shore Oil exploitation questionnaire. He had sent to Baku one filled questionnaire. He filled in only one because the oil exploitation units belong to it. I asked him to fill in separate questionnaires for each oil exploitation unit.

Both of them were very helpful and particularly Mrs Zhoukova was accompanying me during the meetings and the visits.

Tuesday 02/11/1999

Visit the Chemical Metallurgical Plant.

This plant was belonged to the Defence Industry. Since 1969 has been producing the raw materials for Fertilisers. This plant used to produce the 3% of the former USSR. At present, the actual capacity is only 10% out of 100%. This plant is connected with 2 other plants, the Sulphuric Acid plant and the Nitric Acid and Ammonia Plant. The whole area of these 3 plants is 300 ha. These 3 plants belong today to AKTAL Ltd.

This plant produces the raw materials: 3-poly phosphate-Na, NitroAmmoPhos, AmmoPhos and Ammonia Phosphate. The actual production was 1,800,000 ton/yr. The sulphuric acid actual production was 1,100,000 ton/yr. 

This plant also treats phosphorus (phosphate rock) and was treating uranium. All the production wastes are discharged to the Lake Koshkarada. The approximate figure is 115,000,000 tons solid wastes.

This plant used to operate a very big scientific laboratory. It was co-operating with Leningrad, Moscow, Tashkent Institutes and many other Institutes (up to 20 research institutes) in order to improve the production and production technology. This lab still exists and they do environmental analysis (we have the data for this lab). They analyse air, water, and soil.

The present actual production is 2,000 – 3,000 ton/month but they want to improve the production to 6,000 ton/month. The present actual sulphuric acid consumption is 10,000 – 11,000 ton/month.

NOTE:

I distribute the detailed questionnaire and the Head Engineer of AKTAL Ltd refused to support us any information related with the production and he told me that he is not obligated to support me any information related with the production or equipment or energy consumption. They will answer only the questions related with wastes. He said also that if we had distributed this questionnaire some years ago he would have thought that we are spies! As far as, the 3 plants belong to AKTAL Ltd and the head office is located in the Chemical Metallurgical Plant I distributed 3 detailed questionnaires one for each plant. Only the Nitrogen fertiliser plant discharges into the sea via the Lake Karakol. On the other hand, the Hydro geologist of AKTAL Ltd organised a trip to this lake and she showed us the uranium disposal point and the discharge points of the Chemical Metallurgical Plant. She prepared 3-page report about the main environmental problems of this lake and she supported us with several topographical maps and the lake maps. The Head Engineer signed the report as well.

Site Visit:

Only the ¼ of the equipment is used at present because the rest was using for uranium production. They used to produce uranium of certain purity (5%, 10%). The line of uranium production doesn’t operate at the moment. The control panel was established in 1985. 

After the rock crushing the raw material is driven to CARUBEL Vacuum Filters (each filter has 54m2 surface area). In the whole USSR territory could not be found such big filters. Four new drum filters were established for material screening. Then the extraction process takes place. The solvent is used is 3-butyl phosphate. The product (APETIT) is stored in tanks. Since 1994 started using liquid sulphuric acid. Before 1994 it was used solid therefore no solid wastes production since 1994. 

The AKTAL Ltd is the only complex that produces ammonia and nitric acid in the whole Kazakhstan territory. The products are supplied to Russia and to Iran (ammonia phosphate) in the past through the Caspian Sea or by Railway.

After this visit I met Mrs Ludmila Grebenyk (tel. 516232) (Head of the AKTAL Ltd Environmental Department). She is responsible to fill in the detailed questionnaires for the 3 Plants.

This Chemical Metallurgical Plant was discharging 600,000 ton/yr during its full operation. 

The Sulphuric Acid Plant has stopped the production until March 2000 and then it will start again. The reason is much quantity of Sulphuric Acid had produced and the storage tanks are full and there is no market to supply the product.

The Nitric Acid and Ammonia Plant uses seawater for cooling purposes. The cooling water as well as the liquid wastes is discharged through outlet 2 and via Lake Karakol flow to the sea.

In the area for this plant is located a concrete tank that there is discharged the pulp. Its 150mm thick and is covered by 4 mm layer of bitem-hydro isolation. Officially can be discharged into this tank 14.0 ton/yr 3-natrium poly phosphate, 5.0 ton/yr Anions and 4.6 ton/yr cations. There are also underground tanks that they discharge the used catalysts and the mercury lamps.

Some Management Details:

As it was mentioned above the 3 plants belong to AKTAL Ltd and the General manager is Mr. Ahmet. During the Soviet Period it was one Combine named Pre Caspian Metallurgy Combine. It was in charge of the above mention plants as well as the mines, the Plastics Manufacturing Plant (that doesn’t operate at the present) and the MAEC (Mangistau Atomic Energy Combine). After the collapse of USSR this Pre Caspian Combine became Joint Stock Company named KASHCOR. In 1997 the KASHCOR together with MAEC had agreed that these 3 plants would be rented by MAEC. The agreement was for one year and in 1998 MAEC decided not to continue this agreement. The MAEC works separately at present. In 1997 the actual capacity of the Chemical Metallurgical Plant was 75% out of 100% total. Today, the 3 plants belong to AKTAL Ltd, MAEC operates separately and KASHCOR has the rest.

Meeting with Mrs Raissa Rashkova (Head of MAEC Environmental Department & Lab) at the Office of the Aktau Regional Department of Environment.

“She agreed to fill in the preliminary industrial questionnaires and she refused to fill in the detailed questionnaire arguing that she has no time. She was helpful and she said that we could get the permission entering the MAEC if only we had applied earlier”.

The President of Kazakhstan stopped the operation of the BN-350 (the atomic reactor) in 1998. The MAEC is consisted of the Heat Electricity Power Plant-1 (HEPP-1), Heat Electricity Power Plant-2 (HEPP-2), Heat Electricity Power Plant-3 (HEPP-3), the atomic reactor BN-350 and the Distillation and Water Preparation Plant. The schematic drawing below shows the outlets of the MAEC.
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The wastewater outlet from distillation contains concentrated solids (a wastewater analysis of each industry outlet was given). The distilled water goes for the boilers of each HEPP and to industries that need distilled water (the water flow and water consumption diagrams were given). The rest-distilled water goes for the drinking water preparation and the Aktau city is supplied. The Water Company (CPPB) mixes this distilled water with underground water.

Atomic Reactor BN-350

The following figure shows the wastewater flow in BN-350 plant.


















The BN-350 process is closed cycle process (through radioactive Na). The heat is transferred to heat generators. The BN can be divided into two zones –the clean and the polluted. The Management and Administration personnel are in the clean zone and the only wastewater outflows from this zone is that from the toilet flushes. The wastewater from baths is that produced during the protective equipment & hand washing and the showers. These two streams are discharged into a receiving tank and after chlorination the outflow goes to the lake Karakol and then to the sea. If the radioactive concentration in the bath stream is less or equal to 10-9 Curie/lt is discharged into this reservoir unless it drives to the treatment of liquid radioactive materials.

The water from the polluted zone discharges into collector and then goes to the steam facilities. After the (evaporation) steam goes for recycling (for washing purposes) and the settled materials are discharged to the specific storage place for the radioactive materials. Therefore, from CBO the radioactive liquids go to the Liquid Radioactive Material Storage Tank that is made of steel & concrete.

The Ministry of Energy & Power wants to establish a programme for rehabilitation and making the place safe after shutting down. 

Periodical measurement of the following radioactive materials in the liquid radioactive materials storage tank [90% of Cs-130, Strontium-90, Co-60, Mn-54, Na-22, Antimony (Sb)-125]. Mainly they control leakages. They check the level of the storage tank. In the following schema is shown the double walls of this tank and the way workers can control leakages.




They have schedules of taking samples, how often, what methods are used. The Department of Environmental Control takes samples as well. 

Controlling environment and environmental prevention control started before the BN started operating in order to have the reference point, reference radiation. They check in the area of 30 km round the plant for radioactive materials. They control also air, wastewater, Caspian Sea water, vegetation, and soil. They check the γ-rays to measure the background radiation. In order to control air they have established three monitoring stations that operate continuously. They check the air quality every week; in air flow 800 m3/hr and analyse all the radioactive materials [Curie/lt, Bkrl/lt] in the air samples (γ-spectrometer). They established 14 monitoring points by using the specific plates. Once a week the wastewater and waters are analysed by using the γ-spectrometer. Once a year the soil and vegetation are analysed in the places that they have the plates. She insisted that the γ-background concentration does not exceed the 10-15 Reg/hr (the city air quality).

She proposed that two projects should be established:

The first would be focused on the Assessment of the Underground water reservoirs and quality. The problem is that the Aktau water supply pipe network had not maintained since 1963. The Aktau City is supplied by the distilled water produced in MAEC that is mixed with the underground water from underground streams next to the oil field Kushluska. Should be established a project of the assessment of the quality of this water and underground resources.

The second would be the liquid radioactive materials management because they know by now when this plant will stop operating and when it will be exhausted. 

She said also that next time we must send a letter to the Head of MAEC Mr. Kalanov A.B. in order to inform him about our plans and arrange visit if its necessary. 

The following table shows the Pollutant Concentration in income and outcome channels of MAEC/September 1999

Table: Pollutant Concentration in income and outcome channels of MAEC/September 1999



In [mg/lt]




Monitoring Station & data
pH
Salt ammonium
NO3
NO2
Fe
Cu
Oil Products
SS
BOD5
PO4
F
ToC
Oxidisability

MAC
For channel No1
6.5-8.5
1.0
5.0
0.08
0.08
0.009
0.1
60.25
2.9
0.7
1.45



1
Income channel for HEPP-1






























































































































































Some information given by Mr. Aselbek Derbucin (Head of State Control Department)

There is no Municipal Wastewater Treatment Plant at Fort Shevchenco City. The wastewater is discharge in evaporation fields in the desert. In Fort Shevchenco are located two Industries. The “KAZAHRIBFLOT” and the “OKIOK” base of cutting fluids and drilling mud treatment.

There is a Mechanical Municipal WW Treatment Plant in Zanauzein City and the effluent is pumped to the dessert.

In the Kouryk City the municipal wastewater is discharged without treatment to the dessert. A MWWT Plant was built in 60s but do not operate.

At Sheteppe only the Railway station is connected to the sewage system. There is Mechanical treatment and then the effluent is pumped to the dessert. The same for the railway stations Benion, Aporne and Shentouvoy. In the Mangistau Railway Station there are two treatment plants, one mechanical treatment plant for the treatment of railway wastewater and the other belongs to “Mangistau Gas” but it doesn’t operate.

In Kalamgas and Karambagas oil fields there are bases for the shift workers. The wastewater is treated and then is pumped to the desert.

He also gave me notes that the main problems of the Aktau Regional Department of Environment related with the lab and the main environmental problems of Aktau City are described.

Wednesday 03/11/1999

Meeting with the former Head of Water Control Department. 

Note: This position is still available because the salary is only 3,000 tengge per month ((21 USD).

The full list of Industries was given and the discussion aimed the identification of discharge points of each Industry.

Visit the KOC-2 uncompleted facilities the discharge points of the upper part of the Aktau City Municipal Wastewater and the discharge channels of the Chemical Metallurgical Industry to the lake Koshkarada, and the Koshkarada Lake.

The Hydro geologist of AKTAL Ltd gave me some maps and the report about the lake Koshkarada.

Thursday 04/11/1999

Fort Shevchenco. Visit the Fish Processing Plant “KAZAHRYBFLOT” 

The navy consisted of three ships and the cathment involves small fish particularly sprat. They usually work in the southern part of Caspian Sea, near Azerbaijan. 

The process is done in the ships. They produce frozen sprat and animal fodder from fish. The wastewater is not discharged into the Caspian Sea but is collected by boat and is discharged on land to evaporation field. The used oil & grease is also collected by a boat and is discharged on shore. Sometimes the wastewater is discharged into Port Aktau. The products are supplied to Kazakhstan and Russia. The solid waste produced in the ship is only garbage that is collected by boat and discharged on shore. 

It is used diesel. 343 employees. 

One major problem is that the navy was consisted by 25 ships, which now are shipwrecked not away from shore. Due to the lack of money is not possible the sips to be pulled up from the sea. 

For the production is used both seawater and fresh water. The seawater is used for washing (i.e. machinery, equipment) and the fresh water is used for the process. They can buy fresh waster from other bases or they can bring it from the facilities. In the site used to operate potable water treatment facilities but at present is not operated. 

On land was constructed 1996 a new cannery but it has not operated for one year. For sprat processing is necessary the heads removing manually and for this reason the price of the product is high. The wastewater from the cannery was collected in a specific place and then it was discharged without treatment to evaporation fields.

The table below shows the Production of “KAZAKHRYBFLOT”:



For the last 9 months (from January ‘99 to Sep. ’99) 


Unit
Capacity
Actual Production
%

Catchment:
Tons
6250
5946
95

Sprat
Tons
6250
5939
95

Small fish
Tons
__
5
__

Herring
Tons
__
2
__

Products after process





Frozen sprat
Tons
1782
820
46

Powder (flour) Fodder
Tons
803
920
115

“OKYOK” Base. Meeting with Jean Cornec the Base Manager.

The construction of this base started in 1998 and 1 month ago the drilling and oil exploration in the northern Caspian Sea. All the cuttings and drilling muds (40 tons/day) are collected and are transferred to this base are pumping to special pits and the oil is separated from water and muds. The plan is to continue the exploitation for the next 5 years. This treatment plant has started operation since 26/09/1999. 

· The oil will be recycled – will be used again for drilling.

· Dry powder soil (earth)– is disposed temporary in a sealed concrete pit. Its is analysed to find out the oil concentration. It will be applied for roads construction for the off shore platforms in case an oil will be found. This base aims that the contained oil percentage to be 0%. The analysis showed that 0.2%-0.3% of oil remains in this earth.

· The contained water is evaporated. 

The personnel: 25 people in permanent base, 60 workers (in the base). Some people work in the oil exploration unit. Therefore, the total amount of personnel is 205 people. 

The type of energy used is diesel fuel. 

Friday 05/11/1999

GPS

Meeting with the Deputy Manager of City Administration Office Mr. Michael Karapetovich.

The uncompleted Municipal WW Treatment Plant of the upper part of the city was designed to treat 60,000 m3/day (the same capacity as in KOC-1). The reason was that it was planned to increase the city population up to 350,000 people. The Aktau present population is 135,000 – 140,000 people.

The 30% of the work was done (not included the mechanical equipment) in 1991. 28-30 millions USD is needed.

St Petersburg Specialists designed this plant and the treatment stages were primary (mechanical), biological & disinfection. The sludge treatment method was the drying beds. It was planned to supply the sludge to agriculture. It was planned to use the effluent for irrigation.

During the summer period water is needed for irrigation. For this reason they can’t send more municipal wastewater to Koshkarada Lake in order to increase the water level. The total quantity of seawater needed to be pumped per day to Lake Koshkarada is 50,000 m3/day. In the past 200,000 m3/day were discharged to the Lake and at present is discharged only the 1/6 of this quantity.

In MAEC there are pumps with pumping capacity 36,000 m3/hr. Last year (1998) the MAEC pumps were used to pump 60 million m3/year to the lake Koshkarada. This stopped because MAEC wasn’t paid. MAEC owed some money to the Department of Environmental Protection and therefore it was agreed instead of paying this amount of money to pump seawater to the Koshkarada Lake (until 1997). Department of Environmental Protection didn’t pay MAEC for the last year service therefore the seawter pumping process was stopped. 

The problem with tuberculosis Hospital still remains. Two months ago the Hospital was transferred to the city centre and the wastewater is discharged to Municipal WW Treatment Plant KOC-1. It is believed that a separate WW treatment plant should be built to treat the Hospital’s WW and solid waste management programme should be introduced. 

After this discussion I contacted the Head Engineer of the Municipal WW Treatment Plant KOC-1 and I was told that from the Ministry of Standards & Meteorology was given permission to this tuberculosis Hospital to discharge the WW into the sewage without any treatment.
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