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1.  
Introduction

This Fourth Quarterly Progress Report covers activity of the ECOTOX Study during the period from 01 June – 31 August 2000.  Significant progress was made on numerous aspects of the Study during the Fourth Project Quarter, after many months of preliminary work.    

As mentioned in the Third Quarterly Progress Report, a major seal mortality event (April – June 2000) triggered the commencement of fieldwork, although somewhat ahead of the completion of contracts with Caspian scientists and institutions.  The IT/ Telecommunications assessment and database construction tasks progressed further as well.  

2.  
Study Progress during the Fourth Quarter

Details of progress made are presented in order of the steps and tasks set forth in the TOR, Attached as Annex 9 and PADECO’s technical proposal.  

Task Group 4: Stage 1 of Field Work, Reporting, and Laboratory Analysis (Steps 3, 5, & 6)    (Step 3:
1st Stage of Field Work by Consultants)

Task 4.1:
Coordinate Ongoing Work with International and Caspian Consultants and Institutions

Task 4.2:
Maintain Logistics Support in Field Stations to Ensure Smooth Progress of Stage 1 of Field Work

Task 4.3:
Conduct Field Sampling and Measurements

Task 4.4: 
Supervise and Monitor Field Sampling and Storage

Task 4.5: 
Ensure Proper Handling and Delivery of Samples to Caspian Laboratories and a Laboratory in Japan

Tasks 4.1 – 4.2

As mentioned in the Third Quarterly Progress Report which was submitted in July 2000, Dr. Tariel Eybatov has been collecting samples of seals in Baku and storing them at the Caspian Environment Laboratory under an informal mandate set up during the Project Launch Workshop.  During the mortality investigation by international experts in June 2000 discussed further on, the samples he collected were taken to the United Kingdom by Dr. Wilson to be forwarded on to Dr. Shinsuke Tanabe of the Ehime University Environmental Chemistry and Ecotoxicology Laboratory for chemical/toxicological analysis.  (Unfortunately the samples preserved for histopathology analysis had been deep-frozen by mistake, and thus rendered useless).  Communication with Dr. Eybatov is facilitated by Dr. Ali Ismailov, the Ecotox Coordinator, as well as other PCU and CEL Laboratory personnel.  

Additionally, Dr. Eybatov handed over his stranding data for the latter half of year 1997 and May 2000 to Dr.’s Susan Wilson and Thijs Kuiken during their visit to Azerbaijan for the mortality investigation, which will be incorporated into the ECOTOX Database currently under construction.  Negotiations for a formal contract are currently underway with Dr. Eybatov in order to set up a seal monitoring and background research/sampling programme in Baku for the ECOTOX Study.  Dr. Wilson has formulated a proposed TOR and budget for this work.  

During this same June 2000 trip, Dr. Wilson carried out a fruitful visit to the Republic of Turkmenistan in order to establish contact with potential participants in the ECOTOX Study and formulate a proposed work programme for various monitoring/sampling/ analysis activities.  For details, refer to her trip report attached hereto as Annex 1.  

Tasks 4.3 – 4.4

It was mentioned in the Third Quarterly Progress Report that Dr. Igor Mitrofanov had been dispatched in May 2000 on behalf of the ECOTOX Study to perform a preliminary investigation of the seal mass mortality event that had started in April.  His field notes from that mission are attached as Annex 2. His notes will be incorporated into the Synthesized Report on Stage 1 Results.  In approximately the same time period, Dr. Mitrofanov also collected some samples of bony fish for analysis.   

Dr. Callan Duck was funded by the Offshore Kazakhstan International Oil Company (OKIOC) to assist the Kazakh specialists on seal sampling.  Dr. Mitrofanov was able to join Dr. Duck on some of his visits.  Dr. Duck graciously shared his Preliminary Report of the Post Mortem Analyses of Caspian Seals from Kazakhstan resulting from his field trip to investigate the mass mortality with the ECOTOX Study Team, and these results will also be incorporated into the ECOTOX Database mentioned above.  Annex 3 is a copy of Dr. Duck’s report.

The international team (including Dr.’s Susan Wilson, Paul Jepson, Robert Deaville (United Kingdom) and Thijs Kuiken (Netherlands) arrived in early June to investigate the seal mass mortality event.  Details of this mission are recorded in Dr. Wilson’s trip report, attached as Annex 1.  Unfortunately, visas from Kazakhstan did not arrive in time for the Seal Team to begin their investigations in Kazakhstan.  This was unfortunate, as the majority of the mortality occurred in Kazakhstan.  This was the reason for Dr. Mitrofanov’s two visits to the coast, to observe and sample the mortality event (in concert with Dr. Duck).  

Dr. Wilson returned to the United Kingdom on 14 June, taking the samples for chemical/ ecotoxicological analysis with her to forward on to Dr. Shinsuke Tanabe of Ehime University Environmental Chemistry and Ecotoxicology Laboratory.  They were subsequently picked up from her home by Dr. Takashi Kunito, a colleague of Dr. Tanabe who attended the Project Launch Workshop, to be taken back to Japan for analysis.  Dr.’s Jepson and Deaville returned with the samples for histopathology analysis on 07 June, and Dr. Kuiken went on to Kazakhstan to continue the sampling work on 13 June.

Following the successful sampling event in Azerbaijan, the Seal Team split with some members returning to Europe, one going on to Kazakhstan (Thijs Kuiken), and one to Turkmenistan (Susan Wilson).  Annex 4 is a copy of the press release made by the Team at the time of the sampling event.    

A presentation about the investigation was made in mid-July at the World Bank by the Project Manager (PM), Dr. David G. Aubrey, ahead of publication of the scientific papers.  His presentation is attached as Annex 5 (with no figures).  

Task 4.5

A Sample Handling and Analysis Quality Assurance Plan (SHAQ) was prepared and distributed to all ECOTOX participants (in English and Russian), to guide the process of sampling, preservation, shipment, and handling of the materials.  Annex 6 is a copy of the English version of the SHAQ.

3.  
Status of Outstanding Deliverables from the Third Project Quarter

Task Group 3: Field Work Preparation by Caspian Consultants (Step 2)
Task 3.4:
Negotiate a Contract with Caspian Institutions for Field Surveys and Chemical Analysis

Task 3.5:
Coordinate with Caspian Institutions to Establish Logistic Support for Stage 1 of Field Work

Task 3.6:
Coordinate with Parties Responsible to Establish a Detailed Work Schedule for Stage 1 of Field Work
Tasks 3.4 – 3.6

The CEP has been reviewing laboratory capabilities within the Region, and selections will be made for the participation in the ECOTOX Study once the report is complete.  Many nominations from national focal points of experts to participate in the Study have been confirmed.  However, nominees from the Russian Federation and I.R. Iran have not been provided.  The nominees are listed in Annex 7 attached hereto. The list will be further updated in the Fifth Quarterly Progress Report, assuming the nominations will be completed within that reporting period.  TORs exist for all expected participants, and contracts have been prepared and will be issued following completion of the nominations.  

It was not practical to hold the working group meetings discussed in the Inception Report/Detailed Implementation Plan (submitted in final form with Regional input incorporated in June 2000) as scheduled (during the Fourth Project Quarter), due to the delay in nominations of Regional participants.  It is hoped that these meetings can be held before the end of this calendar year.  It is currently understood by the ECOTOX Study Team that these Working Group Meetings are to be held in lieu of the second major workshop envisaged in the TOR due to budget considerations and the needs of the project.  

Task Group 9: Telecommunication and Information Technology (IT) Assessment (Step 4)  (Step 4:
Telecommunication and IT Needs Assessment)
Task 9.1:
Survey the Needs of the Program Participants (Subtask 1)
Task 9.2:
Prepare Draft Telecommunications Requirements and Specifications Document with the 1st Quarterly Progress Report (Task 2.4)
Task 9.3:
Survey the Existing Telecommunications Infrastructure and Regulatory Environment (Subtask 2)
Task 9.4:
Prepare a Survey Report with the 2nd Quarterly Progress Report (Task 3.3)
Task 9.5:
Recommended Telecommunications Infrastructure Options (Subtask 3)
Task 9.6:
Prepare Telecommunications/IT Task Final Report with the 3rd Quarterly Progress Report (Task 4.6)
Tasks 9.1 – 9.6

Unfortunately Dr. Bruce B. Amlicke was unable to attend the Transboundary Diagnostic Analysis (TDA) Meeting held in late July 2000 in Baku, Azerbaijan.  However, he was able to visit Azerbaijan and Kazakhstan, where he met with relevant persons/institutions, and conducted the field survey work for those countries.  His first trip report is attached as Annex # 8.   The second visit had to be postponed due to delays in processing of visas, and is expected to occur in early December 2000 (6th Project Quarter).  However, due to reorganization of the environmental regulatory apparatus in the RF, it has not been possible to obtain a commitment from them for Dr. Amlicke’s visit.  The IR Iran similarly has been slow in responding, and there seems to be considerable hesitancy for that visit.

4.  
Work to be Undertaken During the Next Quarter

Analysis of samples collected during the June seal mortality investigation are expected to be partially completed during the Fifth Project Quarter and reports on preliminary results finalized.  Nominations of Regional experts/institutions are expected to be finalized and contracts issued.   Once the Regional nominations are complete, working group meetings can be held, and detailed workplans finalized.  
The next quarter will also see the PCU - run regional survey of the Caspian Sea, the At Sea Training Program, led by Dr. Reza Sheikholeslami.  This survey will take place in several parts: the Russian Federation will provide a ship for work done in the NW Caspian, we are currently negotiating with OKIOC for a ship for the NE Caspian, and an Azeri ship will be used for the remainder of the Caspian.  The CEP has agreed to allow our Bony Fish team to participate in the cruise and to sample bony fish throughout the Caspian Sea. 

5.  
General Comments

The strong political flavor of the Caspian Environment Programme is imprinting upon the ECOTOX project.  What could be a relatively straightforward study is mired somewhat in regional politics and the reality of working in an international programme.  Letters and phone calls are not responded to, communication is one-way, and nominations are not forthcoming.  There is a danger that if we press forward too strongly, without local participation, then the results will not be accepted.  However, if we continue to experience regional delays, then we may have to move forward with more limited local participation.

Fortunately, the Seal and the Bony Fish Teams have begun work.  The Sturgeon work can be done quickly, and given the political nature of the results, we want to be sure we have full buy-in from the countries prior to starting this work.  Therefore, the Sturgeon work lags a bit behind the other two components.

Despite the political nature of this project, we are moving forward, and expect to be able to achieve all of the ECOTOX goals.

ANNEX 1

REPORT OF DR. SUSAN WILSON 

ON AZERBAIJAN AND TURKMENISTAN TRIPS

Field Trip to Baku, Azerbaijan, to Investigate Caspian Seal Mortality

1-14 June 2000

Reasons for Timing of Trip

At the end of April a report emerged from Kazakhstan of an apparently sudden mortality of about 50 Caspian seal pups on the Shalygi near the Ural delta, north-east Caspian Sea. Callan Duck of Sea Mammal Research Unit was invited by the Atyrau Regional Ecology Department to visit the area to investigate the mortality.  He accordingly visited the area from 2nd-9th May and was able to take a full suite of samples for pathology and toxicology from four recently-dead seals and blubber only from six others that had been dead for some time.  Dr Igor Mitrofanov of the Ecotox project joined him at the end of this trip and obtained duplicate samples from one of the four fresh carcasses.  Callan Duck brought these samples back to St Andrews, together with his own samples. 

On 2nd May, having just learned of the mortality, I initially suggested to David Aubrey that the Ecotox seal team should try to go to Kazakhstan to make a fuller investigation, discussed this by email with Igor Mitrofanov on 13th May (following his return from Atyrau) and on 17th June suggested we try to go in early June, if seals were still dying by then.  On 18th May we received an email from Dr L. Shabanova of the Kazakhstan Environment Ministry requesting an investigation of the mortality by Ecotox personnel.  On 19th May we received hearsay information that the death toll had reached 1,500, and on 25th May that 4,000 seals were known to have died in Kazakhstan.  Another report dated May 25th suggested that seals between Dagestan and Azerbaijna were also affected.

James Barnett (marine mammal veterinary clinician and pathologist) was unable to accompany us at this time, but recommended Dr Paul Jepson of the Institute of Zoology in London (marine mammal veterinary pathologist; UK marine mammal strandings coordinator).  Paul was able to confirm on 24th May that he and his assistant colleague, Rob Deaville, would be able to obtain leave of absence from June 1st for a week in order to come on the trip.  His colleague John Baker (marine mammal veterinary pathologist) agreed to join the trip after June 5th, if he should be required.  On May 23rd Dr Thijs Kuiken, a veterinary pathologist from the seal research centre at Pietrburen, Netherlands, requested that he also join the team.  Dr Seamus Kennedy (veterinary pathologist and histopathology specialist) coordinated the specialist pathology team and sampling strategy.

Negotiations began ca. 19th May to obtain visas for myself and the team pathologists for Kazakhstan.  Our thinking was that we would go first to Kazakhstan and then perhaps split up, with one pathologist remaining in Kazakhstan and the other going to Baku.  Unfortunately we were unable to obtain visas in time to go to Kazakhstan on June 1st. Since there was also doubt by then as to whether seals were still dying in Kazakhstan, on May 26th we decided instead to go to Baku.  We would attempt to sample seals from known locations on the Apsheron peninsula coast and, if possible, go from there to other Caspian regions if ongoing mortality was still being reported.  The decision was finally made on 29th-30th to divert the trip to Baku, and the PCU was requested on 30th to help arrange for hotel bookings, visas and car and boat hire. 

Baku Field Trip Team

Dr Paul Jepson (veterinary pathologist)

Mr Rob Deaville (pathology assistant)

Dr Thijs Kuiken (veterinary pathologist)

Dr Sue Wilson (ecologist; seal team coordinator).

June 1st, 2000
Team took BA flight from Heathrow at 21.25. BA charged Paul GBP600 for excess baggage (for post-mortem and sampling equipment)

Friday, June 2nd 

Team arrived in Baku at 06.50. proceeded by taxi to Apsheron Hotel, Baku. (Taxis and hotel bookings coordinated by Oksana Yermichova of Caspian PCU).

10.0 Meet with Dr Ali Ismailov, Ecotox Coordinator, at hotel.

11.0 Meet with Dr Tim Turner, Mr B. Muradov, Ms Oksana Yermichova and Dr A. Ismailov at PCU

13.0    Discuss sampling strategy over lunch 

Sampling strategy – Baku field trip 2-14th June, 2000

From freshly dead carcasses:

For virology at –70C (in 2mm vials) and also in lysis buffer for PCR (in 2mm vials; in duplicate)

Brain, lung, stomach, duodenum or ileum, liver, kidney, bladder, spleen

For bacteriology at –20C (in plastic pots; also sterile swabs)
Brain, lung, liver, kidney. Mesenteric lymph nodes, spleen

For histopathology in formalin (in large plastic pots; approx vol. 1:10 tissue: buffered formalin; in duplicate)

One piece of every organ

For algal toxins at –20C

Stomach contents, liver

For toxicology at –20C (in duplicate; in plastic pots, blubber wrapped first in foil)

Blubber, liver, kidney, muscle

For serology at –20C

Blood

For ageing

Upper canine teeth

From moderately decomposed carcass

For virology

Lung, liver, kidney, spleen

For bacteriology

Lung, liver, kidney, spleen

For histology

Lung, liver, kidney., spleen and any abnormal lesions

For remainder, as for fresh carcasses 

15.30  Split into two groups for field survey.  Thijs & Sue go with driver Anatoly to N. Apsheron beach.  Paul & Rob go with driver Barat to assess feasibility of reaching Shakova haul-out site without boat.  Paul & Rob were not able to get to Shakova.  Sue & Thijs went to Pirshaga.  There counted seals/km of beach (13/km) and measured those that were not too decomposed.  Observed and photographed one live seal (#26) on beach – lying at water’s edge, in line with row of dead seals. Photograph shows seal to be extremely emaciated.  Dog accompanying two people on beach chases this seal into water.  One moderately decomposed seal (#25) taken to site behind beach for sampling.  This collects one freshly dead seal (pre rigor mortis; #32) for full necropsy and sampling.

No. seals on beach at Pirshaga – approximately 1km.  2.6.00

ID#
sex
nose-tip of tail
nose-hind flipper
state of decomposition

21
F
107cm

114cm

Mod. Decomposed

22
?
?

?

half buried near water’s edge

23
?
114cm

119cm

partially eviscerated; popping eyes

24
M
107cm

114cm

Mod+ Decomposed. Photographed Rt side

25
M
105cm

116cm

Mod. Decomp; (<1 day dead) PM report

26
?
?

?

Live seal; photographed; very emaciated

27
M
?

?

head missing. Pup/small juvenile.

28
M
108cm

120cm

Very Decomposed (1-2 wk dead)

29
?
112cm

128cm

Very Decomposed (1-2 wk dead)

No. seals on beach at Pirshaga – approximately 1km.  2.6.00 (cont.)

ID#
sex
nose-tip of tail
nose-hind flipper
state of decomposition

30
M
  87cm

  99cm

Very Decomposed (1-2 wk dead

31
M
  84cm

  96cm

Very Decomposed (1 wk dead)

32
M
110cm

128cm

Freshly dead (pre rigor-mortis) PM report
33
F
112cm

128cm

Mod Decomposed (<1 day dead)

Dead seals were therefore all ages, but most estimated to be adult or subadult (>100cm nose-to-tail).  

20:15-22:30 necropsied seal #32 and then return to Baku 

Saturday, June 3rd
12.40  Meeting at PCU. Present: O. Yermichova, A. Ismailov, S. Wilson, T. Kuiken, P. jepson, R. Deaville.  We discuss boat hire for getting to seal haul-out sites (essential) and possibility of helicopter survey (highly desirable).  We are told boat hire is probably not possible because it is ‘illegal’.  However, Mr Muradoc said he would look into possibility.  Also, not ‘legal’ for us to take public ferry to Zhilhoy Island, & existence/timetable of this ferry not clear.  Letter drafted to David Woodward of BP/Amoco requesting helicopter for survey, and attempt to set up meeting on Monday with Dr Faik Askerov of BP/Amoco to discuss this. Also discussed possible trip to Turkmenistan and Kazakhstan and visas for these countries for some of us.  Email sent to Dr Atamuradov in Turkmenistan re possible visit.

15.15   TK, SW, PJ, RD leave Apsheron Hotel for Pirshaga in two cars, drivers Anatoly and Barat. Survey segments of beach in two groups (PJ & RD in one group and SW and TK in 2nd group).  No fresh carcasses found by either group, so no post-mortem or sampling carried out.  SW & TK surveyed 3.1km stretch of beach east of Pirshaga to Cape Kalaga and noted 46 carcasses.  Following measurements taken of intact carcasses:

Sex
head-tail (cm)
head-hind-flipper (cm)
Condition of carcass
M

130

145


Very Decomposed

M

117

130


Very Decomposed

M

  94

110


Very Decomposed

M

107

123


Very Decomposed

M

123

137


Very Decomposed

F

122

133


Very Decomposed

F

  96

108


Very Decomposed

F

  91

101


Very Decomposed

M

109

119


Moderately Decomposed

?

112

128


Moderately Decomposed

M

?

128


Very Decomposed

M

  91

100


Very Decomposed

F

113

126


Very decomposed

F

?

Adult/subadult

partly mummified

?

125

141


Very Decomposed

?

126

142


Very Decomposed

M

  94

108


Very Decomposed

F

  94

105


Very decomposed

F

  92

100


Very Decomposed

M

  95

109


Moderately Decomposed

M

109

120


partly mummified

Sex
head-tail (cm)
head-hind-flipper (cm)
Condition of carcass
?

112

120


Very Decomposed

M

118

133


Very Decomposed

?

116

130


Very Decomposed

M

112

126


Very Decomposed

M

  98

113


Very Decomposed

M

128

140


Very Decomposed

?

124

141


Very Decomposed

M

  87

100


Moderately Decomposed

?

120

135


Very Decomposed

M

105

120


Very Decomposed

?

  97

112


Very Decomposed

?

112

125


partly mummified

?

118

132


partly mummified

Again it was clear from the carcass measurements that the mortality had affected all age classes, and was by no means confined to pups and juveniles.  Despite the advanced stage of decomposition of most of the carcasses, TK judged that most had died during the previous week or 10 days.  Nevertheless, it appeared that we had missed the peak of the mortality, and that surveying the beaches was unlikely to yield sufficient freshly dead carcasses for a proper investigation of the mortality to be carried out.  The extremely hot weather made it even more unlikely that a recently dead carcass would be found before it was too decomposed.  It was considered by all of the team that the most likely source of fresh carcasses at this time would be the two main haul-out sites at Shakova Kosa and Zhilhoy Island.  The continuing lack of boat transport to these sites therefore presented a continuing impediment to the investigation.

Sunday, June 4th
Because of the urgent need to obtain fresh carcasses for necropsy and sampling, it was decided to make another attempt to reach Shakova Kosa by walking from the furthest point reachable by car.  The only available map suggests the peninsula is a continuous sand bar reaching to the haul-out site.  Accordingly, PJ and RD pursued this goal with Anatoly as driver.  At the same time, TK, SW and AI, with driver Barat, met Dr Tariel Eybatov and his associates, Dr T. Suleymanov (a terrestrial mammalogist), Dr I. Mustafaev (an ornithologist) and his son, Mr Samir Eybatov (a medical student). 

0620 both cars leave Apsheron Hotel

PJ and RD at Shakova Peninsula

Anatoly drove as far as possible, to a short way inside the nature reserve barrier.  PJ and RD then set off on foot, carrying necessary equipment, in a southerly direction.  After about 7km they came to a sea channel, apparently cutting off the peninsula tip. RD attempted to wade across the channel, leaving PJ and equipment on near bank.  The channel was too deep, however, and RD managed to swim to the far bank. He then walked for some distance (in a gull breeding colony) but was unable to see any seals in the distance.  He eventually turned back and attempted to swim back across the channel. In this direction, however, he had difficulty swimming against the current and tried to assist himself by clinging to pieces of driftwood.  At this point, fortunately, a small fishing boat appeared and immediately came to his rescue.  RD recovered from his ordeal sufficiently to convey to the fisherman that he wanted him to take both of them to find the seals.  The fisherman (Bachtiyar obligingly collected Paul and equipment and took them by boat to the tip of the peninsula, where the seals were hauled out.  They recorded the following observations. 

Fisherman’s boat took us to the tip of the Shakova spit at approximately 12pm.  We approached it from the west and landed directly on the spit where the seals were hauled out.  We saw approximately 60 seals in three roughly equal groups.  As we approached, the majority of seals became aware of us and moved quickly into the water, where they watched us from a distance.  After the boat landed, we saw two initially unresponsive animals.  One (fairly thin) moved away slowly into the surf as we moved towards it.  The second, a very young animal (roughly 80cms long, fairly fat and silver coat) stayed still as we approached it.  Its eyes were tightly closed and it appeared to have involuntary muscular tremors (shivering).  After a few seconds of observation, it opened its eyes revealing red and swollen conjunctivae.  It behaved as if it had been woken up and moved off very slowly and in a disorientated manner into the surf.  We quickly checked the area where the seals hauled out and found five very decomposed/mummified carcasses; two in the area where the live seals were observed and three slightly further up the eastern coast.  One fresh carcass (Baku 1) was found rolling in the surf.  It appeared very emaciated and the only sign of damage was pecked out eyes, so it was retrieved for post mortem.

The carcass was taken back by the fisherman’s boat to the point where Anatoly and the car were waiting. 

TK and SW

TK, SW & AI, driven by Barat, and TE, SE, TS & IM in TE’s car drove to Mardyakan beach.  This is the stretch that Dr Eybatov monitors regularly.  We briefly surveyed the beach, but found no fresh carcasses.  We counted 9 carcasses in 2km going north from Mardyakan and 16 over 3km going south, but some may have been missed (we were travelling quite fast and did not stop to measure carcasses).  We then stopped at a point on the beach where TK and TE exchanged information about seal strandings on this stretch of beach during May of this year.  TK summarized this stranding data as follows:

Survey date

age category/sex

approximate time since death

7th May 2000

5 sivar
4 adult

1 <1d;

8 < 1 week




3M 2F
3M 1F



14th May


6 sivar
7 adult

11 <1d

2 approx 2 d




5M 1F
3M 4F

21st May


25 sivar
14 adult

10 <1d

29  >2d





16M 9F
8M 6F



27th May


storm – not possible to monitor

Dr Eybatov took samples for toxicology and histology from one adult male collected on 14th May, and left the samples at the CEL lab for later collection by the Ecotox team.  This animal (125cm head-to-tail) was very thin (1cm blubber), but apart from worms in stomach and intestine, had no gross lesions in organs and lungs were of normal appearance.  Dr Eybatov also made post-mortem notes on a number of the other stranded seals, and conveyed this information to TK and SW. 

From Mardykan, both cars made their way to Shakova, to try to meet up with PJ and RD, arriving at the place where Anatoly and car were waiting at ca. 13.00.  Just as TK and TE’s party were preparing to walk to catch up with PJ & RD, the latter appeared, carrying the carcass of Baku #1, and we were then introduced to the fisherman (Bachtiyar) who had rescued RD, taken them to find the seals and then brought them back.  Anatoly made contact and exchanged telephone numbers with Bachtiyar, and requested that he might take us again to the haul-out site in days to come. 

PJ & RD, with TK assisting, then carried out a necropsy and sampling of the carcass. TE’s party observed, and also talked with TK about the pathological investigation. 

16.0 Finish necropsy

1630 Leave site

1730 Arrive back at Apsheron Hotel.

1750 Meeting with AI re future programme 

Monday, June 5th
0745 PJ and RD again left for Shakova Peninsula with Anatoly as driver. An arrangement had been made with Anatoly to meet the fisherman, Bachtiyar, and his associate at 0830 at the peninsula.  The object of the early start was to collect any fresh carcasses that had died overnight before they should decompose rapidly in the hot sun.  Unfortunately, the fishermen arrived some two hours late, and a further hour or so was then spent obtaining petrol, repairing the engine and searching for the oars.  Their report of the visit to the haul-out site is as follows:

We returned the following day at approx. 12.30pm, this time landing further up the western shore, so we could approach the haul out on foot and hopefully observe the seals on shore.  There appeared to be fewer seals this time (approx. 50 in 2-3 groups) and again they quickly moved off into the sea as we came closer.  We did not initially observe any apparently sick individuals.  We performed a more rigorous search of the shoreline this time, checking both the east and the west shores to a distance of approx. 200m from the end of the haul out site (as far as the seagull colony).  We saw the five decomposed carcasses from the previous day along with three other mummified ones not previously seen (found further up the Eastern Shore).  We also found four fresh/slightly-decomposed carcasses, which we decided to take back for necropsy.  Whilst loading the boat up, we saw one animal rolling around in the surf upside down a few metres away (fairly small, plump and silver individual).  Assuming that it had just died we decided to retrieve it for post mortem, but as we came within a metre, it suddenly ‘woke up’, opened its eyes and moved slowly away.  The engine would not fire initially and as we floated just offshore, some of the seals in the water came very close to the boat enabling us to observe their behavior.  Although the majority appeared to behave ‘normally’, 2-3 individuals appeared to adopt an intermittent ‘stargazing’ posture (neck arched backwards, with nose pointing vertically upwards for as long as 1-2 minutes in some cases, before the seal abruptly returned to a normal posture.  The animals were relatively still in the water whilst this happened).  We assumed this to be the behavior pattern that Callan Duck had seen in Kazakhstan, but did not know if it was abnormal or not. 

The return trip to the waiting car was delayed a couple of hours more by repeated engine failure.  They eventually returned with the four carcasses to the CEL lab in Baku, where SW and TK were waiting, after 5.00pm. 

0845 TK & SW arrive at PCU and, with AI, BM, OY, discussed 

a)
helicopter survey

b) Zhilhoy visit – boat hire or ferry access

c) TK’s trip to Kazakhstan, visa for Kazakhstan and Russian transit visa

d) SW’s trip to Turkmenistan. Response from Dr Atamuradov? Visas?

Re helicopter 

Request letter on PCU headed paper was delivered to Mr. David Woodward of BP/Amoco.  Dr Faik Askerov was not available for a meeting. No reply from BP/Amoco was ever received (to my knowledge).

Re Zhilhoy boat 

BM requesting official permission for team to travel there by boat.  AI inquired about ferry there and was told we should catch a train.

1100 TK, SW & AI meet with Tariel Eybatov at CEL.  The samples collected by TE on 14th were retrieved, but unfortunately someone at CEL had placed the formalin samples in the deep freeze, and these were therefore useless for histopathology.  TE showed TK his thesis on Caspian seal morphometrics.  TK gave him a schedule for taking samples for virology in future.  TE also gives us a copy of his detailed stranding data from the latter half of 1997 (prepared under contract to BP/AMOCO in consultation with SW) and promises a summary of his stranding data since then to the present time.

1730 PJ & RD eventually arrive at CEL with the four carcasses (#2, #3, #4, #5) collected from the Shakova haul-out site.  Bill Harris allows us to carry out the necropsies in the back lab at CEL.  We carry out the necropsies in two teams: TK with SW do #2 & #4, while PJ with RD do #3 & #5. We do #s 2 & 3 first, being the freshest.  Necropsies to date therefore 7 in total (#s 25, 32, 1,2,3,4,&5).

2400 Bill Harris very kindly allows us to remain in the lab until the necropsies are completed shortly after midnight, and in fact remains in the building with us.  We then return with Anatoly to the Apsheron hotel.

Tuesday, June 6th
0800 TK and Anatoly went from Apsheron Hotel to CEL, where they collected the remains of the carcasses of seals 2,3,4 &5, and disposed of them on a quiet stretch of beach. 

Thereafter much of the day spent at PCU trying to arrange trip to Zhilhoy Island and also TK’s trip & visas to Kazakhstan (for 11th June) and SW’s trip & visas to Turkmenistan (for 10th June). 

PJ & RD recovering from previous two days efforts.  In afternoon they go to Pirshaga again to search for fresh carcasses, but do not find any. 

Yesterday, AI went to sea port at Artyom Causeway to find out about the ferry to Zhilhoy.  There he found an official who claimed never to have heard of Zhilhoy.  He was directed to speak to someone who would be back ca 1900. AI therefore returned home.  He telephoned this person at 1800, but he had already left for home.  This morning he phoned and was told we could go to Zhilhoy as soon as an official letter was received.  Apparently the rules have changed since Callan Duck went there (apparently casually) with TE in 1996. Later in the morning we are informed that two letters will be required  - one to the State Committee for Ecology, and the other to the Oil & Gas Production Enterprise in the Sea.  A boat may then be arranged within two days. BM writes the first letter and TK&SW write the second. Verbal permission is obtained from the State Committee.  SW speaks to Bill Harris of CEL, who offers to arrange independently for a boat for Zhilhoy.  We accept his offer, since it appears to be more promising, at least in the short term. BH arranges boat for early morning of June 8th, and also arranges for an official letter.

In the evening, samples from the post-mortems are sorted out for PJ and RD to take back to London.

Wednesday, June 7th 

O8.00    PJ & RD leave Apsheron Hotel at 08.00 with AI for airport. Since official letter to take samples out of the country has not yet been processed, AI needed to facilitate this procedure.  PJ & RD return to London

0630 TK & SW leave Apsheron Hotel, with Anatoly driving, to make another visit to Shakova peninsula haul-out site.  The two fishermen, Bachtiyar and Namik, are picked up on schedule, the boat, engine and oars are located without incident, and we arrive at the sea haul-out at 0945. 

We land about 200m north of the seals and walk slowly towards them. About 40 and then another 20 went into the water immediately, and we then counted a maximum of 47 in the main haul-out group that remained on the shore as we slowly approached.  We took some photos of the seals in the water and of the first animals we encountered on the shore. 

The seals in the water were not noted to have any unusual ‘stargazing’ posture as described previously, and later scrutiny of photographs confirmed this impression of normal posture in the water. 

As we approach, we encounter the following animals that are apparently sick:

1. Adult – pale colored – hunched back and fresh, red blood surrounding anal area (photo)

2. Sivar with pus from nose and red eyes (photo)

3. Sivar extremely emaciated and lying in a position with its head twisted (photo) – initially we thought it was dead and somewhat decomposed, but it then woke up and headed off to the sea. Conjunctivitis noted

4. One more sivar that was slow, but no particular lesions noted

5. Emaciated dark-colored adult (photo)

We found only one freshly dead animal – pup lying beside another (live) pup that moved off at our approach.  The dead pup had been dead only an hour or two – pre rigor mortis. This pup (Baku #6) was taken for post-mortem. 

14.0 We returned to the CEL lab and carried out a necropsy on Baku #6. 

1800 We go to PCU.  Discuss program with AI, email Dr Atamuradov re visit to Turkmenistan. Anatoly says Bachtiyar and Namik have offered to take us to Zhilhoy in their little metal boat (with temperamental engine).  TK & I explain we already have an arrangement with Bill Harris that we need to honor. 

The PCU had been approached by some journalists and NGOs.  They initially asked if they could meet with me for an informal discussion, but since so many people were involved, it was decided to hold a press conference on Tuesday 13th, i.e. on the morning I returned from Turkmenistan. It was desired that Dr Eybatov be present.  It was thought that TK would not be present, since he expected to be in Kazakhstan at that time. 

Thursday, June 8th

0700 TK, SW, TE and a person from Briggs (next door to CEL, organized by Bill Harris) set off with Anatoly for Artyom causeway harbor, to catch the prearranged boat to Zhilhoy Island.  We arrive there ca. 8.00.  A boat in the harbor, looking like a mini-tugboat, complete with red and black funnel, is apparently the boat that is going to take us.  A lot of heated talking takes place – the early morning mist, it transpires, is preventing us from leaving.  That soon begins to lift, but then the word ‘storm’ occurs with increasing frequency (there is indeed a light breeze).  Meanwhile a number of people are gathering – apparently to catch the elusive public ferry, which appears not to be daunted by the gathering ‘storm’.  The ferry is currently on its way over from the island, we are informed.  The possibility of our taking the ferry still does not seem to be on the agenda.  In any case, its timings (now made clear to us) would present a problem, since it apparently stays only 2 hrs on the island before returning – and that would probably not give us time to reach the haul-out site on foot, gather any fresh carcasses and walk back with them.  It certainly would not give us time to carry out necropsies in the field (the other alternative) unless we were to stay there overnight.  It seems this could be feasible, but has not been arranged.  After hanging around for an hour or so, it becomes clear that our Captain is definitely not going to take us, and so we return dispiritedly to Baku. 

10.0 The remainder of the day is spent in Baku.  TK arranges to make another attempt on Zhilhoy the following day, this time with the Shakova fishermen.  SW gets tickets, visas etc. for trip on the following evening to Turkmenistan.  AI busy sorting tickets and visas for both SW and for TK to go to Kazakhstan on 10th.  He also arranged export permits for any samples entering or leaving Azerbaijan. 

In the evening, SW & TK prepare draft press release for the press/NGO conference on Tuesday 13th.

Friday, June 9th

0630 TK leaves with Anatoly to meet the Shakova fishermen to attempt the trip to Zhilhoy (SW does not go because of the need to prepare for departure to Turkmenistan).  However, a strong wind was developing, and the crossing was not possible in the fishermen’s small boat. Instead, TK makes another trip to the Shakova haul-out site.  On this occasion, he counts about 170 seals (confirmed by photographs taken), but does not find any fresh carcasses.  Again, photographs taken of the seals in the water do no reveal any with abnormal posture.  The photographs reveal one sleeping pup which did not wake up when approached and one adult on the edge of the herd with an unhealthy appearance.  It does therefore seem that our arrival in Azerbaijan in the first week of June just caught the end of the mortality event, which apparently peaked around the middle of May, and by the second week in June the mortalities seem to have largely stopped. 

SW spent the first part of the day at PCU where I

a) drafted a TOR for Tariel Eybatov for his ongoing work (appended to this report0, 

b) met with Drs Eybatov, Suleymanov together with Mr B. Muradov and Dr A Ismailov to dicscuss the continuing project in Baku, to be headed by Dr Eybatov.  The question of funding for Dr Eybatov’s team in the context of the funding for the project as a whole was raised by Dr Eybatov and further discussed. 

c) received from Dr Eybatov a summary of his stranding data since late 1997.  This was later shared with TK.

d) Met with Tim Turner to discuss the press release

1630
TK and SW, driven by Anatoly, went to CEL lab, where SW prepared instruments and equipment to take to Turkmenistan.  TK and Anatoly went in the car to dispose of the remains of the carcass of Baku 6.

They then returned to PCU, where SW sorted out baggage and prepared for trip that evening.  TK learned that his visa had not after all been obtained in time, and his departure for Kazakhstan would  therefore be delayed at least until after the weekend.  TK accompanies SW to airport, driven by Anatoly.

SW’s visit to Turkmenistan is described in separate report. 

TK remained in Baku over the weekend.  During that time he 

a) sorted and prepared samples (those to be taken back to UK with SW and those to be taken back to Netherlands with TK)

b) managed to find, via AI, a vet who was treating a dog believed to have distemper. (CDV).  TK visited the dog and was able to take blood and swabs from the dog for virology.

Tuesday 13th June
SW arrives back in Baku, met by Anatoly, in the early hours, returning to the hotel Apsheron at about 4am.  Thijs is still here – apparently his visa has now come through and he is leaving later today for Kazakhstan.  However, he will be here for the press conference at 11am. 

The press conference was a protracted affair.  The press release has been edited by Dave Aubrey and has been distributed.  Tariel Eybatov and B. Miuradov did most of the talking.  Nobody asked this question about what pathology we had found in the dead seals – which we had thought was the main point of the conference! 

At the end we made two useful contacts:

Dr Elhan Faizoolayev, (a medical doctor, member of an Animal Protection group, keen to do some bacteriology analyses, and his looking for funds to carry on some research on the seals); tel. Baku (994 12) 91-75-23, and

Ms Galina Kozlova, a correspondent from the Turan Energy Information Agency. Tel/fax  Baku 93-59-67; email nagaz_ecol@azdata.net
A vociferous lady from the local green party was keen to do something to help, and she is now in contact with Tariel Eybatov as well as with Nigar Kocharli (of the PCU). 

The remainder of the day was spent by SW

a) at CEL lab freezing gel packs and packing samples and putting in freezer, ready to collect next morning en route for airport.  Note, bacteriology sample left behind (due to misunderstanding as to whether SW or TK were taking it), and this was sent on to PJ in London a few days later by AI via TNT.

b) accompanying TK to airport (driven by Anatoly)

c) at the hotel, packing

d) had dinner with Amy Evans

Wednesday, 14th June
SW leaves Hotel Apsheron at 0645, with Anatoly driving, goes to CEL to collect and seal sample packs, and from there to airport for BA flight to London and Belfast (arriving belfast Intnl at 1630). 

Caspian Ecotoxicology Project:

Draft TOR for Dr Tariel Eybatov

(Prepared by S. Wilson)

Monitoring

The Ecotox Program would like to contribute some financial support to Dr. Eybatov’s continuing monitoring programme (Mardyakan to Shuveylan).  At present, Dr. Eybatov surveys carcasses on this 10km stretch of beach usually once a week.  The following data should be recorded for each carcass (where the carcass is intact):

Body length (nose to tip-of- tail; straight length)

Sex

Blubber thickness 

The amount of ECOTOX subsidy to Dr. Eybatov’s monitoring program should be negotiated, but we would suggest an initial grant of $30 per week (assuming one monitoring visit per week) plus $10 fuel for an initial period of six months, starting as soon as possible after an agreement is reached.  If Dr. Eybatov should wish to extend the monitoring to another area of the coast (either by himself or a colleague), this sum might be able to be increased. Dr. Eybatov should submit, to Dr. S. Wilson, a short interim report together with the monitoring data tables for the period covered (report and invoice might be submitted quarterly.  He should then submit his invoice to Ms. Brenda Spevak of PADECO. Communication with Dr. Wilson and Ms. Spevak should be conducted through Dr. Ali Ismailov, Co-ordinate of ECOTOX at the Baku office of the CEP. 

Also, we would like to ask Dr. Eybatov if he could help the project by providing a summary of his monitoring in previous years (numbers/age/sex/month/year) in order to compare past with present strandings of seals on the Apsheron beaches.  We would like Dr. Eybatov to give us an estimate for the amount of work involved and to suggest a reasonable fee for this work.  The agreed sum will be paid by PADECO upon receipt of the report by Dr. Eybatov.

We would also like Dr. Eybatov to carry out a post-mortem examination on any freshly dead seals he finds, and take samples for pathology and toxicology analyses.  We suggest up to 10 animals over the next 6 months, the situation to be reviewed at the end of December, 2000.  We suggest a fee of $60 per animal sampled. Dr. Eybatov should submit a post-mortem report on the carcass to Dr. Sue Wilson and store samples (as outlined below) at CEL when he submits his invoice. 

Sampling Protocol for Freshly-Dead Animals Found on the Apsheron Peninsula, VI-XII, 2000.

Take full suite of samples from freshly dead animals only (as if just dead, eyes shiny smooth, meat considered edible, no maggots present – though fly eggs ok). 

Take blubber from any adult male.

Post-Mortem & Sampling Protocol

Measurements:

Condition of carcass:

Length: Head-tail (straight length)

Sex:

Blubber thickness end-of sternum:

Sampling

Take upper canine tooth for ageing: ?preferred storage method

Take skeletal muscle for DNA – 2g in 2ml vial store at –20

Histopathology
Brain: take ½ brain by sawing longitudinally through skull. (5 l plastic buckets filled with formalin)

Lung (1cc block in at least 100cc formalin)

Liver
(ditto)

Kidney

Spleen

Mesenteric lymph node

Take same as above for bacteriology & virology. 

Bacteriology:  Fill 50mm pot with single undamaged chunk of all tissues. Freeze at –20 (or colder if possible) (use cooler in field).  Keep until request for analysis of specified tissues (after histopathology analysis completed) and have these analyzed directly in Baku lab. 

Virology:  Take approx 1cc into 2ml vial  - freeze ASAP at –20 (or lower).  Keep until request for analysis of specified tissues (after histopathology analysis completed).  Arrange for tissues to be collected or sent to appropriate analysis. 

Blood: 10ml of blood from heart or thoracic cavity & freeze at –20 (for serology). Keep until requested after histopathology analysis.

Toxicology:  Blubber, liver, kidney, muscle.  Sample size to be decided.  Take all samples in duplicate.  Blubber sample should be wrapped in foil before being put in plastic pot.

Field Trip to Turkmenistan, to Investigate Caspian Seal Mortality

9 - 13 June 2000

Purpose of Visit

The main purpose of the visit was to establish contact with people who would be interested in working with the ECOTOX project on Caspian seals in Turkmenistan over the next 18 months, and suggest a possible programme of work.  It was also hoped to visit sites where there are live seals and also beaches where dead seals wash ashore, and take samples for toxicology and virology if any fresh carcasses should be found. 

Itinerary and Programme

9-VI-00
I departed for Ashgabat from Baku on the evening of June 9th. I was met at the airport by Dr. Pavel Erokhin, who took me by taxi to a hotel where I stayed the night. 

10-VI-00  Dr. Erokhin met me at the hotel at 0800 and took me to the National Institute of Flora and Fauna, where we met with Dr. Atamuradov (with his secretary acting as interpreter).  We discussed the apparent problems of the Caspian seal, our interest in Dr. Eybatov’s work in Azerbaijan and the possibility of a similar program of seal monitoring being carried out in Turkmenistan, in parallel to that in Azerbaijan.

Dr. Erokhin then purchased air tickets for himself and me to fly to Turkmenbashi (Krasnovosk).  We departed in late morning and were met at the airport by Mr. Araz Tashliev (Chief Fisheries Inspector) and our interpreter, Mr. Bayram Abdurahimov.  We were then taken to a hotel, then for lunch, and thence to the Nature Conservation office.  There we met Mr. Valery Marunya (State Inspector of Turkmenbashi Reserve) and Mr. Victor Anisimov (Assistant Director of Fisheries Inspectorate).  We then went in two vehicles north of Turkmenbashi to reach a beach where large numbers of seals had washed up on the beach at the end of May.  This is the Geneje area, approximately 100km north of Turkmenbashi.  We visited a 15km stretch of the coast between Karshy and Ayim and counted 14 carcasses over a 4km stretch of beach.  The nose-to-tip of tail measurements for eight carcasses that could be measured were: 89, 112, 116, 130, 63, 99, 103, 103 cm, i.e. one pup, two juveniles and five adults/subadults.  One reasonably fresh juvenile seal carcass (T1) was taken back to the Nature Conservation Centre for sampling. This animal, a male, measured 89cm nose-to-tip of tail, 101cm nose to hind-flippers, & had 12-mm blubber, mid-ventral.  Samples for toxicology (blubber, liver, kidney and muscle) were taken and frozen in the Centre’s freezer until my departure.  Samples for PCR assay for morbillivirus were also taken and stored in lysis buffer.  Dr. Erokhin also took a sample of blubber and some tissue samples in alcohol.  Messrs. Tashliev, Marunya and Anisimov told me what they knew of recent seal mortality in Turkmenistan, as follows:  

February, 2000.
Ogurchinsky Island.   From boat, Mr. Marunya happened to observe 10 dead pups at one site, but no live pups. 

March, 2000.   S. Turkmenistan, near Iranian border.  About 70 dead seals found (reported by Mr. Marunya).

March, 2000.  Ogurchinsky Island.  About 90 dead seals found, including about 10 pups and about 70 adults and subadults. 

May (late), 2000.  Geneje (just south of Kara Bogaz Gol).  About 86 dead seals found along the coastal stretch between Karshi & Ayim (this is a 16km stretch, but only about 4km systematically checked, since remaining stretch not passable by jeep).  In addition, the Fisheries Control personnel counted 7 carcasses on a stretch between Kyanliand Karshi, and 7 between Tarta and Avaza (the peninsula south of Turkmenbashi).

The seal carcasses in the Geneje area in May probably originated from the Mangyshlak area of Kazakhstan, where large numbers of seals were reported dead during May.  When the carcasses were fresh, it had been noted that the eyes were red, there was blood in the mouth and nose, and a yellow exudate around the eyes.  A positive result for morbillivirus has now been received for the young seal T1 collected from Karshi on June 10th, and that carcass had blood in the mouth.  However, the 160+ carcasses reported from Ogurchinsky and south Turkmenistan most probably originated largely from the indigenous group of seals (thought to number about 2,000 animals) inhabiting the SE Caspian.  The timing of this mortality, in March 2000, indicates a significant mortality event here that preceded the reported die-off during late April and May in Kazakhstan.

11.VI.00 &  12.VI.00  The weather was deemed to windy to carry our any survey by boat.  With Mr. Tashliev, Mr. Anasimov and Mr. Abdurahimov, we went to several places along the coast where seals might be likely to wash ashore. 

At Avaza (the tip of the peninsula stretching south from Turkmenbashi) we counted 8 carcasses over a half-km stretch of beach.  Six were very old, and two might have been within the past week, but were too decomposed to sample.  The carcasses appeared to be mainly adult-sized. At Tarta we found one very old carcass.  We also went north to Kyanli and Kuli-mayak, but did not find any new carcasses there.  At Kuli-mayak we met and spoke with the lighthouse keeper, Mr. Ivan Kondratov, who agreed to inform Mr. Anasimov’s office if any dead seals were found there in the future. 

Four carcasses were found at Avaza, at a different location from that surveyed on the previous day, over a brief stretch (about 1/4km).  Two were very old, and two others measured 114 and 106cm nose-tail. 

In conclusion, it appeared from our visits to these beaches that there had been significant numbers of dead seals washing ashore in northern Turkmenistan, between Ayim and Avaza, towards the end of May.  However, there appeared to be be relatively few carcasses which would have washed ashore since the beginning of June, and almost none in the day or two immediately preceding my visit.

12.VI.00  14.00.  A meeting was held at the Fisheries Inspection Office to discuss the aims and structure of the ECOTOX programme and the possible participation of Turkmenistan personnel in the seal aspect of the programme.  The following people attended the meeting:

Mr. Araz Tashliev (Chief Fisheries Inspector)

Mr. Victor Anasimov (Assistant Fisheries Inspector)

Dr. Vladislav Vasiliev (Hazar State Reserves) 

Mr. Gurban Mededov (Chief of Caspian Ecological Inspection)

Mr. Baimamed Bayrammamedov (Chief of Nature Reserves)

Mr. Arazdurdi Tagangeldiev (Chief of Veterinary Laboratory)

Mr. Bayram Abdurahimov (Interpreter)

Dr. Pavel Erokhin (National Institute of Deserts, Flora & Fauna)

I was asked to explain the structure and aims of the ECOTOX project, which I attempted to do. 

All those present indicated their willingness and eagerness to participate in the project. I suggested three possible avenues of participation:

1. Survey selected areas of the coastline for dead seals washed ashore.  This might be carried out at regular intervals.  Once a week could provide data to compare with that obtained by Dr. Tariel Eybatov in Azerbaijan.  However, once a month regularly, to be supplemented by more frequent surveys and collection of specimens when a mortality event is detected or reported elsewhere in the Caspian, would also be extremely useful.

A protocol for examining and taking samples from freshly dead seals according to the parameters of the ECOTOX programme would be provided.

2. Survey selected areas of the coastline for live seals at a regular interval, say once per month. Count live seals, note sick or dead seals, examining and sampling freshly dead seals.  I suggested this might take place in the Osushne Island area of Turkmenbashi Bay.  However, I understood that this area is now partly/largely submerged due to rising sea levels, and there may not now be many seals using the area for haul-out.  If this is the case, clearly live seal surveys are not feasible.  However, at least one survey of the area with a report on haul-out habitat loss and sightings of any live seals would be helpful.

3. Survey Ogurchinsky Island at regular intervals for live, sick, and dead seals.  Once a month is suggested, possibly to be carried out by the resident Nature Conservation warden on the island.  It is suggested that the survey be increased to once a week during the breeding season, and the number of nursing & weaned pups, alive, sick or dead be noted.  Samples could be taken from freshly dead seals according to a protocol to be given. 

4. It is requested that a visit by S. Wilson and one or two members of the international veterinary team be made to Ogurchinsky island during the next breeding season (approximately February 2001) in order to assist with surveys, make behavioural assessments of nursing mother-pup pairs and carry out some post-mortem examinations and sampling.  We would like to request that preparations for this visit might begin as soon as possible. 

Recommendations  

It is suggested that a monitoring group based in Turkmenbashi be set up for the duration of the ECOTOX programme (i.e. the next 18 months or so).  Although discussions with the group this weekend have focussed on seals, it is suggested that the same group of people could be instrumental in implementing sampling of bony fish
 and possibly sturgeon.  It is suggested that contact is established as soon as possible between this group (via Mr. Abdurahimov) and Igor Mitrofanov.   

It is suggested that the principal personnel coordinating the group in Turkmenistan should be the following:

Mr. Tashliev Araz (Chief of Fisheries Inspectorate)

Barhy-Hazar 60, Turkmenbashi.  

Tel.  23050 (office); 26180 (home)

Mr. Victor Anasimov (Assistant Director of Fisheries Inspectorate)

Barhy-Hazar 60, Turkmenbashi.  

Tel.  23050 (office); 26180 (home)

Dr Vladislav Vasiliev (Hazar State Reserves)

Bahry-Hazar 19, Turkmenbashi.  

Tel. 24116  

Dr Pavel Erokhin 

National Institute of Deserts, Flora & Fauna, 15, Bitarap Turkmenistan Str., Ashgabad, Turkmenistan, 744000.  

Tel. (99312) 39 54 27; 39 38 56; Fax (99312) 35 37 16

Mr Bayram Abdurahimov

Flat N:17, Azady – 32a, Turkmenbashi. 

Tel. 22723.

Other members of the team would be: 

Mr Valery Marunya (State Inspector of Turkmenbashi Reserve)
Bahry Hazar 42a, Turkmenbashi

Mr Arazdurdi Tagangeldiev (Chief of Veterinary Laboratory)

Tel. 27760 (office); 27911 (home)

Mr Gurban Mededov (Chief of Caspian Ecological Inspection)

Mr Baimamed Bayrammamedov (Chief of Nature Reserves)

It is possible that the Turkmenbashi group may wish to nominate other personnel to coordinate the group. I suggest that Mr. Abdurahimov should act as liaison secretary between the Turkmenbashi group, Dr. Erokhin and Dr. Atamuradov in Ashgabad, Dr. Ismailov in Baku and members of the international ECOTOX team.  He should be employed on a part-time basis to do this. 

Mr. Anasimov requested that funding for the following equipment be provided by ECOTOX  in order to facilitate the project:

1. A computer modem (for the computer in the Fisheries Office) and monthly email charge (ca. $300 for modem and $20 per month).

2. Cost of buying a sea worthy boat & motor to conduct surveys (ca $2,000- 2,500) 

3.
Petrol and travel for boat and car ($200 per month suggested). 

I would recommend that this request should be met, if at all possible.  A computer modem is essential for communication between the monitoring group and the wider project personnel.  A boat & motor would enable monitoring to continue after the life of the ECOTOX programme.  The group will also need to be provided with sampling equipment (dissecting knives, pots, etc. I left a few, but more will be needed.  Detailed sampling protocol must also be provided). 

Following the meeting Dr. Erokhin
 & I returned to Ashgabad.  Since there was another six hours, or so, before my return flight to Baku, Dr. Erokhin invited me to his home, where he put the toxicology samples from the seal into his own freezer until I left for the airport. 

I returned to Baku in the early hours of Tuesday 13th June. 

ANNEX 2

REPORT OF DR. IGOR MITROFONOV 

ON SEAL SAMPLING IN KAZAKHSTAN

June 4
Arriving in Atyrau.

June 5
Rent a vessel in Atyrau branch of Kazakh Fishery Institution. It is very cheap ($100 per day) as they fulfill their own work in the same region. Preparing of the vessel.

June 6
Leave Atyrau. Sampling of water for chemical analyses, sampling of fingerlings, trawling (roach, bream, gudgeons, catfish, bighead goby, sturgeons), All except gobies are fingerlings. Sampling for water and fingerlings three times in the River and the last in the delta. Trawling only in the delta (twice for 5 minutes) at N 46˚ 55’ 37’’    E 51˚ 40’ 62.’’

June 7 

Comes to the open Sea. Sampling for water and trawling.

Square 12 
N 46˚ 54’  E 51 45’ – near the Ural delta

Trawling for 10 min. Roach, different gobies, breams, sprats, white breams, sabrefish. No bighead gobies.

Square 11
N 46 55  E 51 25 – not far from the shore

Trawling for 10 min. Carp, crucian carp, white-eye, breams, sprats, monkey goby, sand smelts

Square 8 
N 46 53’  E 50 57’ – open sea

Trawling for 10 min (twice). Roach (1), Carp (3), monkey goby (8), sprats, and sand smelts (not many)

`


For the whole day no seals, no dead or sick fish (and birds)

June 8
Open Sea, wind (15-20 m/sec)

Square 45
N 46 36’  E 51 15’ – open Sea, deep water

Trawling for 10 min. Roach (4),sprats (5-7), sand smelts (15-20). Seems trawling not on the bottom.

During trawling seals come. I see only three of them, but maybe there are more. One is bigger then two other. All look very healthy, dive for a long time, appear on the water surface for a few second, looking at the vessel and dive again. They swim faster then our vessel is. 

Square 8 and 45 I have seen two dead fish – sanders (Stizostedion lucioperca).

June 9 
Open sea, wind 15-20 m/sec..

Square 25
N 46 36’  E 51 27’ 



No trawling 



Two young seals, healthy.

We decide to go to Shalyga island.

Square 26 
N 46 45’  E 51 37’ – near Shalyga island. (wind 10-15 m/sec)

Trawling for 10 min (three times). Otter trawl. Roach, bream, sand smelts, sprats, gobies, asp, sabrefish, no bighead goby.

Near Shalyga another 4 seals, among them only one young. All look very well. 

There is gull’s rookery on the Shalyga island now. I find several carcasses. 

Seals – only two. One is very old, there is only skin and bones, another was dead 5-10 days ago. May be more. Young female. 

Birds – There are two separate colonies of gulls with birdlings. I find 4 dead adult birds and one very sick. Also in the different part of the island I see several dead birdlings, but I don’t look for it very carefully. I don’t check the rookery itself.

Fish – I find 2 Russian sturgeon and 4 Starred sturgeon. All are very old, only bones.

In the water not far from the island another dead fish 2 sanders (Stizostedion lucioperca) and one wels (Silurus glanis)

June 10
Stay on the island. Suddenly in the midnight wind become stronger (25-30 m/sec). In 10 minutes our vessel was thrown up on the island shore. So we waiting somebody help us. At 11-30 a.m. MZ-152 comes. It can float us off only at 1-20 p.m. It takes our vessel in tow and we go to Ural delta. Stay in the delta from 2-45 p.m. to 7-30 p.m. repairing the vessel. 

June 11 

Arrival to Atyrau port. Return back to Almaty.

Igor  V. Mitrofanov

6 July, 2000

ANNEX 3

REPORT OF DR. CALLAN DUCK 

ON HIS SAMPLING IN KAZAKHSTAN

Final Report of the Post Mortem Analyses of Caspian Seals 

From Kazakhstan Sampled in May 2000

Callan Duck

03 October 2000

Sea Mammal Research Unit

Gatty Marine Laboratory

University of St Andrews

St Andrews  KY16 8PA

Scotland, UK




email: c.duck@smru.st-andrews.ac.uk
Summary

· Between April and June 2000, some thousands of Caspian seals died (perhaps as many as 10,000 seals).  Carcasses were found in Kazakhstan, Azerbaijan, the Russian Federation and Turkmenistan.

· Smaller numbers of dead seals were recorded in the Mangistau Oblast of Kazakhstan in August 2000.

· Seals of all ages and of both sexes died.

· Gross post-mortem examination carried out on 16 seals did not reveal a consistent cause of mortality.

· Detailed analyses of tissue samples from these seals revealed that one of the primary causes of mortality was infection with a canine distemper morbillivirus.  The same virus was present in all the carcasses examined and in one carcass sampled in Azerbaijan in 1997.  Tissue from two seals sampled in August 2000 also carried the canine distemper virus.

· Bacterial and histopathological analyses did not reveal a common cause of mortality in the seals sampled.

· Bacteriological analyses of tissues revealed a variety of pathogens, of which some species were also found in harbour seals following an outbreak of phocine distemper virus in the North Sea in 1988.  Included are Bordetella bronchiseptica, Streptococcus phocae and Salmonella species.  

· Initial reports suggested that Caspian seals were dying from pasteurellosis.  There were no isolates of the three related Pasteurella genera (Pasteurella, Actinobacillus and Haemophillus) in the samples examined.

· A number of the seals sampled in Azerbaijan in June were thin or emaciated, assessed by measuring blubber thickness over the sternum.  In contrast, the seals sampled in Kazakhstan in May had low to moderate layers of blubber.

· The presence of the canine distemper virus in 1997 and 2000 implies that either the virus is persistent in the Caspian seal population or that seals are being repeatedly infected from an alternative host species.  Possible hosts are domestic and feral dogs, wolves or other terrestrial mammal species.

· It is possible that the virus has been affecting Caspian seals for a number of years and may contribute to the annual strandings of dead seals on the Absheron Peninsula in Azerbaijan.  The severity of the mortality will be related to the level of immunity maintained by individual seals.

· Caspian seals appeared to be suffering from chronic infection.  This strongly suggests that toxicity from cyanobacteria (blue-green algae) was not responsible for the observed mortality.

Introduction

Caspian seals breed on the sea ice of the north Caspian Sea in January and February.  Following the breeding season, adult and juvenile seals undertake their annual moult, usually between late February and April.  This may start while seals are still able to haul out onto sea ice or onto small islands (shalygas) close to the coast of the north-east and north-west Caspian Sea.  Some seals may have started to migrate to their summer feeding grounds in the middle and south Caspian Sea.

In late April 2000, considerable numbers of dead Caspian seals were reported on the island of Zuid-vestovskaya Shalyga, at the mouth of the Ural River.  Over a period of approximately two weeks, an estimated 400 dead seals were found on the Shalyga by personnel from the Atyrau Fisheries Protection Agency.  

I was invited to travel to Kazakhstan to investigate the causes of mortality of Caspian seals occurring in the north-east Caspian Sea.  I visited the area from 2 May 2000 to 9 May 2000 and had opportunity to carry out post-mortems on ten dead seals.  Seven of these were on Zuid-vestovskaya Shalyga at the mouth of the Ural River and three were at Bautino on the Mangyshlak Peninsula.  

A team working under the auspices of the Caspian Environment Program’s Ecotox programme collected samples from dead seals in Azerbaijan during the first week of June 2000.

Sampling Regime

The first sampling trip was to Zuid-vestovskaya Shalyga on 4 May was by OKIOC helicopter with Mr. Vladimir Antonov from OKIOC and three members of the Atyrau Fisheries Protection Agency, Mr. M. Zhanbatirov, Mr. A. Sarsenov and Mr. B. Bimurzin.  The second Bautino sampling trip was on 7 May with Dr. Igor Mitrofanov from the Institute of Zoology in Almaty.

During these sampling sessions, tissue samples were obtained from four seals which had recently died.  The remaining six seals examined had been dead for some days and their internal organs were quite decomposed.  Organs in this state are not suitable for further analyses as they will be overrun with organisms involved in tissue decay and general putrefaction.  However, blubber samples were collected from four of these seals as this material does not decompose so rapidly.

From each seal, samples of liver, kidney, pancreas, spleen, lung, heart muscle, bladder, ovaries (if female), blubber (fat) and blood were collected where possible.  Some of these samples were fixed in 10% formalin for histopathological studies and the remainder kept frozen.

Samples were sent to a number of different laboratories for analysis and a list of addresses of all the laboratories involved is in Appendix I.  The histopathological examination of fixed tissues was carried out by Dr Fiona Howie of the Veterinary Investigation Unit, Scottish Agricultural College (SAC), Edinburgh.  Bacteriological samples were cultured by Dr Geoff Foster at the Wildlife Unit, Scottish Agricultural College, Inverness.  Drs Tony Patterson and Bob Reid (also from the Wildlife Unit in Inverness) have been co-ordinating the analyses of the samples and have also been in collaboration with Dr Paul Jepson from the Institute of Zoology in London.  Blubber samples were analyzed for contaminants by Dr Robin Law at the CEFAS Lab in Essex, England, the same laboratory, which processed samples collected in Azerbaijan in 1996 and 1997.  Professor Geoff Codd at the University of Dundee analyzed liver and kidney for the presence of toxins produced by cyanobacteria (blue-green algae) occurring in the north-east Caspian Sea.  Dr Seamus Kennedy from the Dept of Agriculture and Rural Development, Belfast and Dr Thijs Kuiken from the Seal Rehabilitation Centre, Pieterburen analyzed various tissues and blood products for the presence of canine distemper morbillivirus.

These scientists and veterinarians and their respective laboratories routinely investigate the causes of mortality in marine mammals stranding around the coast of the UK and Europe and are the laboratories to which we send our own samples for analyses.  They are internationally respected scientists and have excellent contacts with other scientists and veterinarians around the world.

Observations of Sick Seals and Initial Post Mortem Observations
As reported by members of the Atyrau Fisheries Protection Service, the sick seals had difficulty breathing and were clearly in distress.  They secreted green mucus from their noses and were adopting an unusual posture when swimming.  This posture, with the head tilted back and the nose pointing almost vertically, is referred to as ‘stargazing’ and is due to a neurological condition which can be induced by toxins produced by cyanobacteria (or blue-green algae).  The seals were clearly very sick and on occasion appeared to be reluctant to move into the water, although they could swim freely and dive for short periods.  They kept their eyes closed for prolonged periods as though they were photophobic.  On land they adopted a characteristic ‘hunched back’ posture

There was no obvious abnormal gross pathology.  Lungs were generally in good condition with only a small amount of congestion visible.  In some livers there were fairly heavy infestations of fluke.  One seal had an abnormal heart; the right ventricle was very flaccid (or ‘floppy’ - see the histopathological report).  All seals had at least 9 mm of blubber and were in at least reasonable condition.  They were not starving, although their alimentary tracts were all almost empty.  There were small numbers of nematodes in some stomachs and cestodes in the lower small intestine and in the colon.  Neither of these occurred in sufficient numbers to be of any significance.  The last seal had a smashed skull.  It may have been found sick and destroyed or perhaps caught in a fishing net and destroyed before removal.

The ages of dead seals ranged from pups of the year to mature adults.  Of 52 seals found dead at Zuid-vestovskaya Shalyga, 32 were pups of the year (sivar); 17 were juveniles (1-2 years of age) and three were young adults.  Of 32 seals seen at Bautino, approximately 25 were mature adults of both sexes.  

The Situation at the End of August 2000

The number of seals thought to have died has been reported to be 10,000.  This figure should be treated with caution.  Assessing the true extent of mortality of seals over this extensive and sparsely populated area is exceedingly difficult.  Mortality at Zuid-vestovskaya Shalyga appeared to cease towards the end of June.  In late May and early June, dead seals were washing ashore in Azerbaijan.  On Thursday 1 June 2000, veterinarians from the Institute of Zoology and from the Netherlands joined with the Caspian Environment Program’s Ecotox Project to travel to Azerbaijan with the aim of carrying out post-mortems on more seals and collecting further samples for analysis.  These samples have been analyzed by the same laboratories mentioned above.  The sampling trip lasted one week.

Results of Analyses

Presence of canine distemper virus

The most important and consistent finding in all seals sampled were lesions characteristic of morbillivirus infection.  Canine distemper virus (CDV) infection was identified by a variety of alternative procedures (see the attached published manuscript, Kennedy et al. 2000).  These results implicate canine distemper virus as the primary cause of death in the Caspian seals.

Canine distemper virus was implicated in Baikal seal (Phoca sibirica) mortality in 1987.  Caspian and Baikal seals are closely related, forming a group, along with ringed seals (Phoca hispida), within the genus Phoca.  Caspian and Baikal seals are unusual in that they exist within land-locked water systems.  Baikal seals are also reported to carry high concentrations of organochlorine compounds.

Histopathology and bacteriology

The results of the histopathological and bacteriological studies of the seals sampled in Kazakhstan are attached, in full, in Appendix II (bacteriology) and Appendix III (histopathology).  The veterinarians concluded that, from both the bacteriological and histopathological results, there was no consistent or clear pattern in the four seals sampled.  Most had some mild lung congestion but at an insignificant level compared with seals affected by the phocine distemper virus.  There was also no clear pattern from seals sampled in Azerbaijan, although several had more severe lung congestion.

There were a number of bacterial species isolated, which are usually associated with secondary infection following, for instance, some form of suppression of the immune system.  In three of the four seals there were high levels of Bordetella bronchiseptica.  This is an organism, which was found in most of the harbour seals (Phoca vitulina) which died in the North Sea in 1988 during an outbreak of the phocine distemper virus.  It is a very interesting organism and is found in many different species including cats, dogs and pigs.  A number of different strains of this bacterium have been isolated from these species but so far only one strain has been found in marine mammals.  Another interesting feature is that the SAC laboratory has found only four cases of Bordetella since the outbreak in 1988, despite sampling a large number of seals and small cetaceans.  They are investigating this organism in more detail to identify its characteristics and to see whether it is similar to the other strain found in marine mammals.

From one seal Streptococcus phocae was isolated.  This is a pyogenic Streptococcus, which has also been related to morbillivirus outbreaks (like that of the phocine distemper virus in 1988).  One seal had widespread infection of species of Salmonella, possibly indicating a septicaemia.  This must have been a mild infection as there was no corroboration from the histopathological examination other than some necrosis of the liver.

Both of these organisms can precipitate pneumonia type signs and are probably responsible for the ‘Pasteurellosis’ which has been described in the present mortality event.  None of the three genera of Pasteurella type of bacteria (Pasteurella, Actinobacillus and Haemophillus) were isolated during the present examinations. 

The seals sampled in Azerbaijan showed a broadly similar gross, inconclusive, pathology (from summary post-mortem reports from six of the seals sampled).    There were some differences in the bacterial isolates.  The notable differences were:

· seals appeared to be more emaciated

· additional bacteria isolated included Salmonella dublin, Coryne sp, Plesiomonas shigelloides, Vibrio spp, and Aeromonas spp.

Bordetella bronchiseptica and Streptococcus phocae were also isolated from Azerbaijan samples.  These species were characteristically associated with the phocine distemper virus outbreak in the North Sea in 1988.

Organochlorine analyses

Blubber samples from 7 seals were analysed for organochlorine contaminants: pesticides and a suite of polychlorinated biphenyl congeners (PCBs).  The results of these analyses are given in Table 1.  The results are displayed in Figure 1 (pesticides) and Figure 2 (PCBs) and compared with samples collected in Azerbaijan in 1996 and 1997.  The levels of pesticides (DDT and its derivatives, plus Dieldrin) were lower than those found in the Azerbaijan samples. There are a number of possible reasons, which could account for this difference.

· Most of the seals sampled in Kazakhstan were young individuals and may not have had sufficient time to accumulate, through ingestion of contaminated prey sepecies, the high burdens found in the Azerbaijan samples.  

· Levels of organochlorine pesticides may be dependent on the distribution of individual seals and on the distribution of their fish prey species.  Seals which spend more time foraging close to the estuaries of rivers flowing into the Caspian Sea are more likely to be feeding on fish which have higher organochlorine contaminant burdens.  Seals feeding away from these areas may accumulate lower levels.

· Levels of organochlorine pesticides in the Caspian Sea environment have declined since 1996-7.

Similarly, the PCB content of most congeners was lower in the 2000 samples than in the 1996-7 samples with the exception of congeners #28 and #52.  The difference in the content of these two congeners accounts for the higher value in the 2000 samples for all congeners.  Note that there is considerably more variation in many of the samples collected in 2000.  

Although the reasons for these differences are not known, it is clear that the PCB content in Caspian seal blubber remains very low.

Toxicity caused by naturally occurring cyanobacteria (blue-green algae)

Samples of liver and kidney were analysed for toxins produced by blue-green algae by Prof. Geoff Codd and Dr C. Ward at the University of Dundee.  They used two procedures to detect the presence of cyanobacterial hepatotoxins:

· protein phosphatase inhibition

This is a very sensitive test but is not very specific.  The results were positive.  If cyanobacterial hepatotoxins (microcystins or nodularins) had accounted for the positive effects, they would have been present at concentration of 100 to 200 nanograms per 100 milligrams dry weight of liver.

· high performance liquid chromatography (HPLC)

If the positive results from the initial test were due to microcystins or nodularins, the indicated concentrations would have been detectable by HPLC.  The HPLC results were negative.

These results are contradictory and there is no satisfactory explanation.  Samples from Azerbaijan were negative in both tests.

Additional Information

A number of Caspian seals will die every year.  At the very least, 50% of the pups born each year will die before they can recruit into the breeding population.  Of significant importance are the studies of Dr T.M. Eybatov and Prof. D.V. Hadjiev from Baku, Azerbaijan, who have examined the morphometrics of Caspian seals for over 50 years.  They have a data set showing the numbers of dead seals washing ashore on the north coast of the Absheron peninsula over this period.  They estimate that there is an annual stranding of between 1,000 and 2,000 carcasses annually with numbers in some years reaching over 6,000.  The main period of stranding is from April to June.

There are anecdotal accounts from the local inhabitants of Bautino who suggest that if there is a warm spell during the winter, between 15 and 25 February, dead seals will wash ashore in May.  

Caspian seals also are recorded as possessing high levels of certain, but not all, heavy metals. For comparison (using data from Allchin et al. 1997 Caspian Environment Program Report and R.J. Law 1994 MAFF Fisheries Research Technical Report No. 97): 

Seal species
Compound
Organ
Mean
Range
Sample size

Caspian seal

(P. caspica)
Cadmium
Liver
3.91
0.056-13.0
4

Grey seal

(Halichoeus grypus)


0.03
0.05-2.0
40

Harbour seal

(P. vitulina)


0.21
0.06-0.94
24








Caspian seal
Mercury
Liver
3.71
0.543-9.6
4

Grey seal


72.66
0.07-370
40

Harbour seal


48.29
0.98-170
24

Units are in mg/kg wet weight.  

In the absence of baseline measurements it is difficult to interpret the effects that these levels of trace heavy metals might have on the seals.

Caspian seal blubber contains high levels of the organic pesticide DDT and its chemical derivatives.  This is a highly toxic compound that accumulates over time and consequently has an increasing effect on the carrier.  One of its effects is to reduce the effectiveness of the immune system of the animal rendering it more susceptible to secondary infections.  It has a particular impact on animals at the top of a food chain and especially those, which lay down fat reserves.  Caspian seals are perfect accumulators.  The reason for the high levels of DDT in Caspian seal blubber is that it has been used as an effective pesticide in the agricultural areas upstream of the Ural and Volga Rivers.  These long-lasting compounds will eventually wash into the river systems, enter the food chain and eventually be accumulated by seals probably through eating contaminated fish.

There have been suggestions that the mortality event could be due to a release of Hydrogen sulphide gas (H2S) released at one or some of the oil drilling sites in the north-east Caspian Sea or in the Tengiz area.  H2S is a very toxic gas and release of a significant quantity would affect any living organisms within close proximity.  The time period over which seals were found dead or dying is too long for this to be a cause.  Also, although there are reports of dead fish, including sturgeon, there have been no reports of significant numbers of dead birds being found.  Birds would probably be the most vulnerable to poisoning from an H2S release.  It is unlikely that an H2S release is responsible for the mortality of Caspian seals.

What Conclusions Can Be Drawn?

The primary cause of death in the 16 Caspian seals sampled in May, June and August 2000 is thought to be infection with a canine distemper virus.  This virus may be naturally resident in the Caspian seal population or may be introduced from another terrestrial mammal population acting as a virus reservoir.  Potential host species include any of the canid (dogs, wolves, foxes and jackals), procyonid (racoons) or mustelid (weasels and stoats) families.  The virus is usually transmitted as an aerosol, through exhalation and inhalation, and this is more likely to occur whenever seals are grouped together either on land or on ice.

After the virus has spread through the population, most surviving seals should have developed immunity to subsequent infection.  Newborn pups may initially acquire some immunity from their mothers during lactation.  Following weaning, pups (sivars) will become more susceptible to infection until they are able to produce their own antibodies against the virus.  This may account for the larger numbers of young seals dying in the north-east Caspian Sea so soon after the breeding season.  The large numbers of adults dying is more difficult to explain.  For some reason, they must have been susceptible to infection by the virus.  This could be because they had lost their immunity or because the virus was slightly different from previous infectious episodes.  The analysis by Dr Seamus Kennedy (see Appendix IV) suggests that the virus was the same as that isolated in 1997.  The relationship between Caspian seals, the canine distemper virus and the potential virus reservoir host species is clearly complex and not understood at present.

The second mortality event in August 2000 is most likely to be due to a ‘naïve’ group of seals being exposed to the canine distemper virus for the first time.  This is slightly surprising considering infected seals were recovered from almost all around the Caspian Sea.

Morbillivruses such as CDV attack epithelial membranes such as the lining of the pleurae in the lungs.  Damage to these membranes increases the chances of secondary infection by other pathogens.  This probably accounts for the reactions of sick seals observed by members of the Atyrau Fisheries Protection Agency.  There is an unusual connection between this canine distemper virus outbreak and the presence of the same species of bacteria which were so strongly connected with the outbreak of phocine distemper virus in the North Sea in 1988.

However, there are probably a number of additional factors, which might be involved.  One element is that the seals’ immune systems are likely to be suppressed due to the accumulated levels of organochlorine pesticides and heavy metals.  The slightly reduced levels of these compounds in the seals sampled in Kazakhstan may imply that this is less important than originally thought.  

The records of large numbers of dead seals washing ashore on the Absheron Peninsula in Azerbaijan strongly suggest that there is an annual mortality of Caspian seals, which peaks towards the end of their winter breeding and spring moulting periods.  During this time, seals may lose up to 50% of their body mass and the greatest segment of the population is in the north-east Caspian Sea, having spent the winter breeding and the spring moulting on the sea ice.  The seals will be in their most physiologically stressed condition and, consequently, more susceptible to viral infection.  After moulting, they have to travel southwards to feed in the middle and south Caspian Sea where they gradually replenish their body reserves depleted during the winter and spring. 

In mid February 2000, the relatively thin sea ice was driven onto the north coast of the Caspian Sea by four days of strong, warm southerly winds.  Normally at this time, female seals would be on the ice suckling their pups and moulting once the pups had weaned.  This past spring, because the ice had been removed, these activities must have taken place in the water.  This is not necessarily a problem for Caspian seals as whitecoated pups can swim well even when only a few days old.  However, they will have been subjected to an additional physiological stress which, in a normal or severe winter, they would not have encountered.  

Interpreting Information Attributed to Prior Analyses

Scientists from Astrakhan who visited Kazakhstan just prior to the May 2000 sampling trip reportedly recorded seal tissues contaminated with organochlorine pesticides and with trace heavy metals especially cadmium and mercury.  Above, I have summarized data collected from Caspian seals in previous studies, which concur with these analyses.  However, high levels of these compounds are not new to Caspian seals and therefore cannot be responsible for the present mortalities although they may be contributory factors.

The scientists are also said to have recorded the presence of ‘Salmonellosis’, ‘Pasteurellosis’ and a viral disease termed ‘chumka’.  Various Salmonella sp were also isolated from the samples analysed in the UK.  As mentioned above, the ‘Pasteurellosis’ probably refers to infection in the lungs which, in samples analysed in the UK, was caused by either or both Bordetella bronchiseptica and Streptococcus phocae.  The ‘chumka’ is possibly connected with the canine distemper morbillivirus, though I do not know of many laboratories, which are able to isolate these organisms.  

The possibility of toxicity caused by hydrogen sulphide (H2S) poisoning was also reportedly referred to at the time of initial investigations into the seal mortalities.  As mentioned above, it is very unlikely that a single release of H2S could affect over such a prolonged period.  Also other organisms, especially birds, should be affected.  Exposure to a long-term slow release might be a possibility but this is more likely to occur from the decomposition of submerged reed bed detritus.

As with the possibility of toxicity induced by naturally occurring cyanobacteria, toxicity from H2S would be more acute than was seen during this mortality event.
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Table 1

Contaminants in the blubber of Caspian seals.  Samples collected in Kazakhstan in May 2000.

LSN
2000/2639
2000/2640
2000/2641
2000/2642
2000/2643
2000/2644
2000/2645

ID
#6F siv
#7 f subad
#5 F siv
#4 M juv
#9 F siv
#8 F juv
#10 F adult


kzpc2000

_06
kzpc2000

_07
kzpc2000

_05
kzpc2000

_04
kzpc2000

_09
kzpc2000

_08
kzpc2000

_10

%HEL
85
66
82
67
78
62
75

GHCH
< 0.001
< 0.001
0.016
0.025
0.016
0.02
0.014

HCB
0.011
0.006
0.01
0.011
0.035
0.007
0.004

PPDDE
3.7
3.8
4.5
7.8
3.8
9.5
6.4

PPTDE
0.14
0.068
0.15
0.34
0.1
0.57
0.28

PPDDT
1.4
0.51
1.4
3.1
0.81
2.6
2.5

All DDTs
5.24
4.378
6.05
11.24
4.71
12.67
9.18

DIELDRIN
0.58
0.28
0.57
1.2
0.39
0.8
0.7

CB#28
0.002
0.002
0.001
0.001
0.002
0.002
0.001

CB#52
0.017
0.02
0.012
0.017
0.016
0.022
0.013

CB#101
0.068
0.097
0.04
0.078
0.087
0.1
0.083

CB#118
0.079
0.12
0.047
0.064
0.096
0.091
0.12

CB#138
0.38
1.1
0.35
0.69
0.46
0.94
1.3

CB#153
0.44
1.2
0.37
0.75
0.51
1.1
1.6

CB#180
0.094
0.49
0.085
0.19
0.1
0.17
0.41

CB#18
0.003
0.003
0.005
0.003
0.003
0.01
0.006

CB#31
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

CB#44
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

CB#47
< 0.001
0.004
< 0.001
< 0.001
< 0.001
0.005
0.002

CB#49
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

CB#66
0.008
0.017
0.008
0.009
0.015
0.021
0.014

CB#105
0.032
0.039
0.024
0.031
0.034
0.034
0.041

CB#110
0.034
0.043
0.017
0.029
0.044
0.039
0.036

CB#128
0.059
0.15
0.051
0.11
0.072
0.15
0.12

CB#141
0.013
0.017
0.011
0.018
0.014
0.015
0.014

CB#149
0.07
0.12
0.055
0.1
0.081
0.13
0.13

CB#151
0.007
0.013
0.005
0.009
0.009
0.011
0.007

CB#156
0.021
0.051
0.017
0.026
0.025
0.03
0.052

CB#158
0.025
0.064
0.024
0.047
0.031
0.054
0.081

CB#170
0.053
0.2
0.049
0.089
0.055
0.083
0.17

CB#183
0.029
0.13
0.028
0.06
0.031
0.061
0.13

CB#187
0.062
0.28
0.05
0.094
0.061
0.12
0.26

CB#194
< 0.001
0.057
< 0.001
0.004
< 0.001
0.003
0.026

All PCBs
1.496
4.217
1.249
2.419
1.746
3.191
4.616

ICES 7
1.08
3.029
0.905
1.79
1.271
2.425
3.527

APPENDIX I
Addresses of Laboratories 

Conducting Analyses of Caspian Seal Tissue Samples

Bacteriological analyses and veterinary expertise:

Tony Patterson, Bob Reid and Geoff Foster

Wildlife Unit

Scottish Agricultural College

Drummondhill



tel: UK (0) 1463 243030

Stratherrick Road



email: WildlifeUnit@ed.sac.ac.uk
Inverness  IV2 4JZ

U.K.

Histopathological examination and veterinary expertise:

Fiona Howie

Veterinary Investigation Unit

Scottish Agricultural College

Bush Estate



tel: UK (0) 131 535 4000

Penicuik




email: f.howie@ed.sac.ac.uk
Mid Lothian  EH23 0QE

U.K.

Organochlorine pesticide and heavy metal analyses:
Dr Robin Law

CEFAS

Remembrance Avenue

Burnham-on-Crouch


tel: UK (0) 1621 787200

Essex  CM0 8HA



email: r.j.law@cefas.co.uk
U.K.

Algal toxins:
Prof. Geoff Codd and Dr Clive Ward

Dept of Biological Science

tel: UK (0) 1382 334272

University of Dundee


email: g.a.codd@dundee.ac.uk
Dundee

Veterinary expertise

Dr Paul Jepson

Institute of Zoology

The Zoological Society of London

tel: UK (0) 20 7449 6691

Regent’s Park



email: paul.jepson@ioz.ac.uk
London  NW1 4RY

Presence of canine distemper virus

Dr Seamus Kennedy

Dept. of Agriculture and Rural Development

Belfast




tel: UK (0) 2890 525701

Northern Ireland



email: seamus.kennedy@dardni.gov.uk
UK

Presence of canine distemper virus and veterinary expertise

Dr Thijs Kuiken

Institute of Virology

Erasmus University


tel: NL (00 31) 10408 8241

Rotterdam



email: kuiken@viro.azr.nl
PO Box 1738

3000 DR The Netherlands

APPENDIX II

Caspian seal Bacteriology Results (Kazakhstan samples)

Ref. No: KZCP-2000-05 Shalgya female 4 May






Species: Caspian seal

Lung


+++ Bordetella bronchiseptica
Trachea/bronchioles
++ Bordetella bronchiseptica
Liver


+  Bordetella bronchiseptica  

Heart swab

Sc. (-haemolytic Streptococcus sp.

Heart


Sc. ?Aeromonas sp.

Bladder


Sc. ?Aeromonas sp.

Pancreas

no growth @ 17 days

Blood


no growth @ 17 days

Kidney


no growth @ 17 days

Spleen


no growth @ 17 days

Ref. No: KZPC-2000-06 male sivar, Shalyga female 4 May




Species: Caspian seal
Lung

+++ Streptococcus phocae; ++ Salmonella sp.; + Bordetella bronchiseptica
Spleen


+++ Salmonella sp.

Liver


+++ Salmonella sp.

Pancreas

+++ Salmonella sp.

Kidney


++ Salmonella sp.

Heart swab

+ Salmonella sp.

Heart


+ Streptococcus phocae & Salmonella sp.

Blood


+ Salmonella sp.

Ref. No: KZPC-2000-07 female AD Shagyla (islet) 4 May




Species: Caspian seal

Lung


++ Bordetella bronchiseptica & ?Aeromonas sp. 

Liver


+  E. coli   

Kidney


Sc. E. coli
Pancreas

Sc. E. coli
Heart


no growth @ 17 days

Bladder


no growth @ 17 days

Spleen


no growth @ 17 days

Blood


no growth @ 17 days

Ref. No: KZPC-2000-09 female sivar, Bautino 7 May




Species: Caspian seal
Lung

+ (-haemolytic Streptococcus sp. (2 types) & mixed others inc. Proteus
Spleen

+++ (-haemolytic Streptococcus sp. (2 types) & ++ mixed others inc. Proteus
Liver


++  (-haemolytic Streptococcus sp. (2 types) 

Pancreas

++ (-haemolytic Streptococcus sp. (2 types) & + mixed others 

Kidney

++ (-haemolytic Streptococcus sp. (2 types) & + mixed others 

Blood

++ (-haemolytic Streptococcus sp. (2 types) & + mixed others

Bladder

++ (-haemolytic Streptococcus sp. (2 types) & mixed others inc. Proteus
Heart


++ (-haemolytic Streptococcus sp. 

Trachea


++ (-haemolytic Streptococcus sp. 

LN by heart

single (-haemolytic Streptococcus sp. 

MLN



+++ (-haemolytic Streptococcus sp. (2 types) & mixed others




APPENDIX III
Our Reference M85/2000.

Caspian Seals sampled in Kazakhstan, May 2000.

F. Howie reports that the histopathological findings were as follows:

KZPC_2000_05
Seal 5

1) Reproductive organs  - Ovaries, immature, only primordial follicles, but within normal limits.  Uterus  - within normal limits.

2) Heart  - No significant lesions.

Kidney  - In one area there appears to be degeneration of cortical convoluted tubules, but elsewhere they are well preserved, so, in my opinion, this is fixation artefact.

Lung  - Diffuse congestion.  Patchy suppurative pneumonia.  Small numbers of inflammatory cells in airways.

3) Mass to the right of bladder  - Extensive necrosis and suppurative inflammation.  The underlying framework suggests that this has been a lymph node.  Gram-stain - small Gram-negative organisms? Coccobacilli.

4)
Spleen  - Red pulp depleted but with heavy haemosiderin stores and megakaryocytes to indicate extramedullary haematopoesis. (EMH).

Liver  - Multiple foci of coagulative necrosis.

Kidney nodules  - In fact liver with numerous flukes (adults with eggs) in bile ducts.  Much associated inflammation, fibrosis and biliary hyperplasia.

5)         Pancreas  - No significant lesions.

            Mass next bladder  - As described above.

Summary 5

Immature with suppurative pneumonia, an abscessed lymph node with Gram negative organisms, focal hepatic necrosis and liver fluke damage.

This fits well with the B.bronchiseptica isolated from lung and liver.  This could also be the cause of the abscess, but I am not convinced.

KZPC_2000_05
Seal 6

6)
Liver (frozen)  - Extensive freeze/thaw damage.  However, fibrosis, inflammation, biliary hyperplasia and fluke eggs are still evident.

Liver (unhealthy)  - Extensive fibrosis, biliary hyperplasia, necrosis, inflammation and numerous fluke eggs.

7) Pancreas  - Parenchyma within normal limits.  One major duct contains an adult fluke and has a very hyperplastic mucosa.

Pancreas?  -  Is pancreas but it is extensively fibrosed, inflamed and necrotic with numerous fluke eggs.

Heart  -  Scattered fibres eosinophilic and pyknotic.

8) Liver  - Congested.  Hepatocytes slightly disorganised.  Extensive cellular pyknosis.  Foci of coagulative necrosis.  No inflammation.

Lung  - Congestion only.

Kidney  - no significant lesions.

Spleen  - Red pulp depleted.  Diffuse congestion.  Numerous macrophages.  Some contain haemosiderin.  Others appear to contain granules and eosinophilic droplets of debris.

Summary 6

Liver fluke damage to liver and pancreas.  Focal hepatic coagulative necrosis and mild diffuse hepatocellular damage which appears to be agonal.  Macrophages in the spleen.  The Salmonella isolated could explain the hepatic pathology.

KZPC_2000_07
Seal 7

9) Spleen  - Congested.  Red pulp depleted but haemosiderin laden macrophages are evident.

Lung  - Congestion only.

Pancreas  - One portion extensive fibrosis, inflammation and duct hyperplasia with numerous flukes and eggs.  One portion – focal adenomatous hyperplasia (similar to that commonly seen in adult cats).

10) Kidney  - Congestion only.

“Floppy” heart  - Diffuse congestion.  Fibres are pale, swollen and stretched.  Cross striations very far apart.  No frank necrosis, fibrosis or inflammation.

Nodules by heart  - Both are actually part of the heart.  The main tissue is myocardium.  One nodule is a fibrosed hyperplastic  blood vessel (artery).  The other nodule is a discrete focus of myxomatous tissue (loose spindle cells) with more tightly packed collegenous tissue at the margin.  This nodule spans the full thickness of the atrial wall.  The cause is not evident.

11) Liver  -  Hepatocytes slightly disorganised.  Individual cells pyknotic.

Liver nodules  - Fibrosis and marked hyperplasia of bile duct epithelium.

12) Ovary  - Mature and active.  Within normal limits for age.

Summary 7

Liver fluke damage to liver and pancreas.  Also pancreatic adenomatous hyperplasia.  I suspect this is an incidental age change.

The myocardium of the “floppy” right ventricle is abnormal but all looks very acute, no reactive changes, as if an agonal event.  Not consistent with the cardiomyopathies in other species.

The nodules, although abnormal, are in my opinion, incidental.

No pathology associated with the B.bronchiseptica isolated.

KZPC_2000_09
Seal 9

13) Kidney  - no significant lesions.

Pancreas  - no significant lesions.

Spleen  -  Haemosiderin laden macrophages and evidence of EMH.

14) Liver  - Single tiny granuloma - like focus.

Lung  - Single focus of adult worms in the parenchyma.  No associated inflammation.

Summary 9

Pulmonary parasitism only.  No evidence of bacterial disease.

Overall Comment

No convincing evidence of straightforward toxicosis in any.  No evidence of viral infection or that generalized bacterial infection is responsible for the overall problem.

APPENDIX IV
Manuscript

Seamus Kennedy, Thijs Kuiken, Paul D Jepson et al 2000.  Mass die-off of Caspian seals caused by canine distemper virus.  Emerging Infectious Diseases.  Vol. 6.  No. 6.

Available from the web from:

www.cdc.gov/ncidod/eid/vol6no6/kennedy.htm
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PRESS RELEASE

13.06.2000

CASPIAN SEAL MORTALITY

AZERBAIJAN

In response to the high mortality of Caspian seals on the coast of Kazakhstan starting in April 2000, the Ecotoxicology Project of the Caspian Environment Programme (CEP) has assembled a scientific team to examine mortality along the Caspian coast that is part of the seals’ summering grounds.  The scientific team is studying seal mortality to determine possible adverse human effects on the seals, including contamination and loss of habitat, in Azerbaijan, Kazakhstan, and Turkmenistan.

An international team, consisting of an ecologist, Dr Susan Wilson, Coordinator of the Seal Team for the CEP Ecotoxicology Project, Dr. Tariel Eybutov (an Azeri Seal Expert), two veterinary pathologists, a pathology assistant, and a local team coordinator, surveyed beaches along the Azerbaijan coast and known haul-out sites of Caspian seals.  They took scientific samples of dead seals observed at these areas, and performed detailed postmortem examinations on any seals that had died recently.  In Azerbaijan, more than 5 km of coast line was examined by car and on foot. The average stranding rate found was 16 seals per km (range: 11 to 21).  During one visit to a haul-out site, five dead seals and two sick seals were observed.  Apart for marked emaciation, which was found in all cases of dead seals, there was no clear pattern in the gross lesions observed to suggest a common cause of death. 

The corpses were extensively sampled for histological, toxicological, virological, bacteriological, and parasitological examination. These analyses will be carried out in different specialist laboratories over the next weeks, and will lead to improved knowledge of the diseases and pollutants affecting Caspian seals along the Azerbaijan coast.  Combined with similar information from Kazakhstan and Turkmenistan, the Ecotoxicology Project, which is funded by the World Bank through the Japanese trust funds, the project hopes to determine the major contributors to apparent mass mortalities of seals in the Caspian Sea.  

ANNEX 5

PRESENTATION OF D. AUBREY TO THE WORLD BANK

Slide 1

[image: image1.wmf]The World Bank

Ecotoxicological Study: Investigation into

Toxic Contaminant Accumulation and

Related Pathology in the Caspian Sturgeon,

 

Seal and Bony Fish (ECOTOX Study)

Seal Mortality Update

July 2000

Presented by David G. Aubrey, 

Ph

.D.

to the World Bank


Slide 4

[image: image2.wmf]I.  ECOTOX Study Overview (con’t)

A.

Objectives

•

Determine the geographical pattern of

contamination in the Caspian Sea:  CEP

•

Identify problem areas and sources of

contamination:  CEP

•

Analyze the passage of contaminants

through the food chain to the top predator

species in the system:  ECOTOX

ECOTOX Study



Slide 2

[image: image3.wmf]Outline of Presentation

I.

ECOTOX Study Overview

II.

Background on Caspian Sea

III.

Background on Caspian Seal

IV.

Year 2000 Seal Mortality

V.

Next Steps

ECOTOX Study


Slide 5

[image: image4.wmf]I.  ECOTOX Study Overview (con’t)

B.  

Milestones

Sep 1999

Contract began

Oct 1999 

Inception Workshop In Baku, AZ

Jan 2000

Workshop Report Submitted

Jul 2000

Inception Report

ECOTOX Study



Slide 3

[image: image5.wmf]I.  ECOTOX Study Overview

A.  

Objectives

B.

Milestones

C.

Major Areas of Intervention

D.

Management Organigram

E.  

Scientific Advisory Committee

ECOTOX Study


Slide 6

[image: image6.wmf]I.  ECOTOX Study Overview (con’t)

C.  

Major Areas of Intervention

Team

Team Leader

Seal Ecotox

Susan Wilson

Sturgeon Ecotox

M. Pourkazemi

Bony Fish Ecotox

Igor 

Mitrofonov

Telecommunications

Bruce Amlicke

ECOTOX Study



Slide 7

[image: image7.wmf]I.  ECOTOX Study Overview (con’t)

D.  

Management Organigram

ECOTOX Study

WORLD BANK

S. 

Wille

SCIENTIFIC 

ADVISORY 

COMMITTEE

PROJECT MANAGER

D. G. Aubrey

 

Caspian Ecotox

Coordinator

Ali 

Ismailov

PADECO 

Representative

B. 

Spevak

J. Iguchi

Histopathology

Team Leader

External Expert

Ecotoxicology

Team Leader

S. Tanabe

Sturgeon Team 

Leader

M. Pourkazemi

Bony Fish 

Team Leader

I. 

Mitrofonov

Seal Team Leader

S. Wilson

Tele-

communications

B. 

Amlicke


Slide 10

[image: image8.wmf]II.  Background on Caspian Sea (con’t)

Caspian Sea

ECOTOX Study



Slide 8

[image: image9.wmf]I.  ECOTOX Study Overview (con’t)

E.  

Scientific Advisory Committee

•

3 Regional Experts (

Katunin

,

 Mitrofonov

,

Pourkazemi)

•

3 External Experts

•

1 Japanese Expert

•

Project Manager

•

Observers:  World Bank, PADECO, NOAA

ECOTOX Study


Slide 11

[image: image10.wmf]II.  Background on Caspian Sea (con’t)

Caspian Sea Levels: 1830-1992

ECOTOX Study



Slide 9

[image: image11.wmf]II.  Background on Caspian Sea

A.

Geography

B.

Sea Levels

C.

Ice Conditions

ECOTOX Study


Slide 12

[image: image12.wmf]II.  Background on Caspian Sea (con’t)

Ice-Edge Position in February

ECOTOX Study



Slide13

[image: image13.wmf]II.  Background on Caspian Sea (con’t)

Ice-Edge Position in March

ECOTOX Study


Slide 16

[image: image14.wmf]III.  Background on Caspian Seals

A.

Seal Characteristics

B.

Seal Habitat: North Caspian Sea

C.

Seal Catch Statistics

ECOTOX Study



Slide14

[image: image15.wmf]II.  Background on Caspian Sea (con’t)

Ice-Edge Position in April

ECOTOX Study


Slide 17

[image: image16.wmf]III.  Background on Caspian Seals (con’t)

Caspian Seal,

 

Phoca

 (Pusa) Caspica

ECOTOX Study



Slide15

[image: image17.wmf]II.  Background on Caspian Sea (con’t)

Ice Thickness Variation with Winter Cold

ECOTOX Study


Slide 18

[image: image18.wmf]III.  Background on Caspian Seals (con’t)

 

Caspian Seals in Baku

ECOTOX Study



Slide19

[image: image19.wmf]III.  Background on Caspian Seals (con’t)

 

Caspian Seals in Baku

ECOTOX Study


Slide 22

[image: image20.wmf]III.  Background on Caspian Seals (con’t)

Seal Catch, 1818-1960

ECOTOX Study

Years

Number of Seals

1818-1867

105,000

1867-1914

115,000

1927-1936

115,600

1937-1940

147,500

1940-1950

64,400

1950-1960

47,000

First half of

1960

93,000



Slide20

[image: image21.wmf]III.  Background on Caspian Seals (con’t)

Seal Habitats

•

Winter ice used for pupping, molting, and

mating for majority of Caspian seal population

•

Shaligi

 (seal islands) are used as seal haul-outs

Habitat threatened by:

–

Warm winters (little ice)

–

Water-level rise

–

Contamination

–

Hunting

ECOTOX Study


Slide 23

[image: image22.wmf]III.  Background on Caspian Seals (con’t)

 

Seal Limits and Catch, 1968-1989

ECOTOX Study



Slide21

[image: image23.wmf]III.  Background on Caspian Seals (con’t)

 

North Caspian Sea: Sensitive Environments

ECOTOX Study


Slide 24

[image: image24.wmf]IV.  Year 2000 Seal Mortality

A.

Reported Deaths

B.

ECOTOX Team Activity

C.

Reports from Countries

D.

Hypotheses

ECOTOX Study



Slide 25

[image: image25.wmf]IV.  Year 2000 Seal Mortality (con’t)

A.

Reported Deaths

Azerbaijan

Few hundred

I.R. of Iran

Few deaths reported

Kazakhstan

Up to 10,000

Russian Federation

No reports available

Turkmenistan

Few hundred

ECOTOX Study


Slide 28

[image: image26.wmf]IV.  ECOTOX Team Activity

A sick, red-eyed pup

ECOTOX Study



Slide 26

[image: image27.wmf]IV.  Year 2000 Seal Mortality (con’t)

B.

ECOTOX Team Activity

•

Visited Kazakhstan, and took limited samples of

blubber for toxicology (logistics difficulties)

•

Visited Azerbaijan, and took samples of tissue, organs,

blubber, etc. for

–

toxicology

–

viral tests

–

histopathology

–

also, took canine samples for DNA comparison

•

Visited Turkmenistan, and took samples for toxicology,

histopathology, and viral test

ECOTOX Study


Slide 29

[image: image28.wmf]IV.  ECOTOX Team Activity

Sampling seal tissue

ECOTOX Study



Slide 27

[image: image29.wmf]IV.  ECOTOX Team Activity

An emaciated seal

ECOTOX Study


Slide 30

[image: image30.wmf]IV.  ECOTOX Team Activity

Sampling seal tissue

ECOTOX Study



Slide 31

[image: image31.wmf]IV.  ECOTOX Team Activity

Sampling seal tissue

ECOTOX Study


Slide 34

[image: image32.wmf]IV.  Year 2000 Seal Mortality (con’t)

C.

Reports from Countries

Callan 

Duck

•

High levels of 

organochlorine

•

No consistent pattern from bacteriological and

histopathological results

•

High levels of 

Bordetella bronchiseptica

,

previously associated with 

phocine 

distemper

virus

ECOTOX Study



Slide 32

[image: image33.wmf]IV.  Year 2000 Seal Mortality (con’t)

C.

Reports from Countries

Azerbaijan

Only ECOTOX results discussed.

I.R. of Iran

Expressed great concern over 

reported seal mortality in 

Caspian.

Kazakhstan

Reported high levels of 

organochlorines

 in tissues, high 

bacteria levels (

Pasteureulosis 

and Salmonella).  Minister of 

Ecology linked seal mortality to Oil

and Gas Activity

ECOTOX Study


Slide 35

[image: image34.wmf]IV.  Year 2000 Seal Mortality (con’t)

D.

Hypotheses

1)

Warm winter resulted in little ice in North

Caspian, so seals use small areas of shaligi for

pupping, molting, and mating.  Pups forced into

water at too early an age when immunological

systems not developed.

2) General contamination of Caspian Sea affects seal

population.

ECOTOX Study



Slide 33

[image: image35.wmf]IV.  Year 2000 Seal Mortality (con’t)

C.

Reports from Countries

Russian Federation

Reported, based on Kazakhstan 

samples:

–

High DDT levels

–

High heavy metal

–

High bacteria counts / possible viral activity

Turkmenistan

Participated in ECOTOX sampling

ECOTOX Study


Slide 36

[image: image36.wmf]IV.  Year 2000 Seal Mortality (con’t)

D.

Hypotheses

3) Hydrogen sulfide released from oil drilling killed

seals.

4) Oil and gas contamination killed seals.

5) Viral activity killed seals (possibly related to

canine distemper).

ECOTOX Study



Slide 37

[image: image37.wmf]V.  Next Steps

1) Complete analyses of Year 2000 samples

2) Quantify population statistics of Caspian Seals

3) Determine and implement remedial measures for

Caspian Seals

4) Determine linkages / threats of 

Mnemiopsis

invasion of Caspian Seals

ECOTOX Study





ANNEX 6

SAMPLE HANDLING AND QUALITY ASSURANCE PLAN (SHAQ) 

FOR ECOTOX

The World Bank

Ecotoxicological Study: Investigation into Toxic Contaminant Accumulation and Related Pathology in the Caspian Sturgeon, Seal and Bony Fish (ECOTOX Study)


DRAFT

Sample Handling and Analysis

Quality Assurance Project Plan (SHAQ)

May 2000

1.0 INTRODUCTION

The purpose of this document is to establish a quality assurance/quality control (QA/QC) framework for the handling of biological samples and their subsequent analyses as described in the ECOTOX Study Inception Report (February 2000).  This Quality Assurance Project Plan (QAPP) follows guidance provided by the U.S. Environmental Protection Agency in the following manuals: 

· EPA Requirements for Quality Assurance Project Plans for Environmental Data Operations (EPA QA/R-5) (USEPA, 1994a) 

· Guidance for Quality Assurance Project Plans (EPA QA/G-5) (USEPA 1998)

· Guidance for the Data Quality Objectives Process (EPA QA/G-4) (USEPA, 1994b)

Several QAPP elements, such as Project Management and Problem Definition, have been detailed in the Inception Report and are not reproduced herein.  Additionally, methods for collecting specimens will be developed by the respective Seal, Bony Fish, and Sturgeon Team Leaders.  Description and documentation of those methods will be provided in the respective task reports.  Further, training and supervision of field team members will reside with the respective Team Leaders and is not addressed herein.  Also, methods and procedures for histopathology evaluations, including tissue preparation, will be documented as part of the Histopathology Task under the direction of the Team Leader.  Thus, this QAPP is intended to focus on the handling, packaging, storage, and preservation of specimen samples intended for chemical analyses, and on quality assurance for the chemical measurement components of the ECOTOX Study.  In addition, this QAPP describes quality assurance procedures for assessment and oversight of project activities, and procedures for data validation.

2.0 BIOLOGICAL SPECIMEN HANDLING FOR CHEMICAL ANALYSIS
Sampling procedures will be developed and documented by the respective Team Leaders.  The respective Team Leaders will also be responsible for training field team members in implementing their assigned sampling duties and providing oversight as necessary.  This section describes the methods that will be used in the field and in the laboratory for handling samples intended for ECOTOX Study chemical analyses.  The following specific aspects of sample handling are discussed:

· Field sampling documentation

· Sampling equipment decontamination procedures

· Sample packaging and preservation

· Sample identification

· Chain-of-custody documentation

· Sample shipping

· Laboratory sample receipt, handling, storage, and holding time

2.1
Field Sampling Documentation
ECOTOX Study field team members will maintain field notebooks to document significant events, observations, and measurements during specimen collection.  All information pertinent to sampling will be recorded in the notebooks.  Each day’s notebook entries will be signed and dated and will include: 

· Name and title of author, date and time of entry, and weather and environmental conditions during the field activity

· Location of sampling activity

· Name and title of field crew

· Specimen species and type (e.g., seal blubber) 

· Specimen dissection method

· Number and type of samples taken

All original data recorded in field notebooks, sample labels, and chain-of-custody (COC) forms must be written with waterproof, indelible ink (see attached forms).  None of these documents are to be destroyed or discarded, even if one is illegible or contains inaccuracies requiring re-entry.  If an error is made, corrections will be made simply by crossing a line through the error, initialing and dating the correction, and entering the correct information.  The erroneous information should not be obliterated.  The person who made the entry should correct any error discovered subsequently.

2.2
Sampling Equipment Decontamination Procedures
Because specimens will undergo sensitive chemical analyses for a variety of environmentally important contaminants, it is important to insure that traces of these contaminants are not introduced into samples as an artifact of sampling, packaging, or storage procedures.  All equipment used during specimen sampling that could come into contact with potentially chemically affected materials will be thoroughly cleaned before and after each use.  This will be accomplished by washing with a laboratory-grade detergent, rinsing with deionized or distilled water, then rinsing with methanol or acetone, and finally rinsing again with deionized or distilled water. Decontamination procedures may be modified and/or revised based upon the data obtained or the field equipment to be used.  The field equipment to be decontaminated includes aluminum foil used to wrap whole fish specimens, scalpels, knives, or other tools used to dissect or otherwise prepare samples.  Sample jars that may be used to store small-enough specimens should be certified cleaned by the vendor supplying the containers.

Decontamination waste is expected to consist of decontamination water and water-miscible solvent (methanol or acetone).  Decontamination water will be collected into 4-L solvent bottles or waste cans labeled accordingly as “Non-Chlorinated Aqueous Waste.”  Waste containers should be sent to the geographically closest laboratory, that is performing ECOTOX Study analyses, for proper disposal.  

2.3
Sample Packaging and Preservation
Sample containers are to be selected based on 1) chemical cleanliness and 2) suitability for packaging, shipping, and storing biological specimens.  Because of their size, it will be necessary to wrap bony fish and Caspian sturgeon specimens in decontaminated aluminum foil (described in Section 2.2).  Sufficient foil must be used to wrap the specimen with minimum three layers of foil.  A sample label (Section 2.4) must be applied and secured to foil-wrapped specimens.  Wrapped specimens must then be placed in a plastic bag of a size suitable for the particular specimen.  Large (1-gallon size is available) Zip-lock bags are suitable for smaller specimens.  Plastic bags used for waste bin liners may be required for larger specimens.  A duplicate sample label must be applied and secured to the outside of the plastic bag.

Seal specimens will be packaged as a function of whether they are dissected in the field, or transported to a laboratory for later dissection.  For specimens dissected in the field, 500-mL wide mouth glass jars or 1-gallon Zip-lock bags should be used whenever possible for dissected tissue portions.  For example, if blubber is collected in the field from a specimen carcass, it may be collected in multiple jars or plastic bags with the same sample identifier.  The COC form would indicate the number of containers used for the particular sample.  These sealable containers, as opposed to the aluminum foil wrapping, are intended to retain tissue fluids that may be lost through leakage if blubber or organ specimens were to be wrapped prior to containerization.

The field team will have ready appropriately sized insulated coolers containing ice and a small plastic bottle containing water to be used by the receiving laboratory as a temperature blank.  Once collected into a container and labeled, samples will be placed onto ice and the holding cooler(s) closed.  Once a cooler is considered filled or all samples have been collected over a period of one to three days, the associated COC forms will be placed in a plastic Zip-lock bag (one copy retained by the field team leader) placed inside the cooler.  The cooler must be sealed by wrapping with durable shipping tape.  Coolers should contain sufficient ice to maintain samples at <10(C for a period of 24 to 48 hours.  As a guideline, an equivalent weight of ice and tissue sample in a cooler, packed to minimize void space in the cooler, should suffice.

The Histopathology Team Leader will determine which specimen types may or may not be frozen prior to histopathological evaluation.  In addition, the Ecotoxicology Team Leader will identify potential concerns concerning the alteration of internal organ integrity through freezing.  Because of potential degradation of targeted chemical contaminants in the tissue residues, it is imperative to freeze any tissues that will not be chemically analyzed within 14 days of their collection.  

2.4
Sample Identification

A sample label will be completed and attached to each sample container for every sample collected.  Labels consist of a waterproof material backed with a water-resistant adhesive.  Labels are to be filled out using waterproof ink, and are to contain at least the following information:

· Sampling date and time

· Specimen species and type (e.g., seal kidney)

· Geographic location

· Specimen number

· Sampler's initials

Each sample will be assigned a unique identifier consisting of an alphanumeric code that identifies the specimen type, the specific sampling location, and sampling date: e.g., SBAZ01-081500 for Seal Blubber Sample 01, collected in Azerbaijan on August 15, 2000.  These sample identifiers must be tracked, from collection through laboratory analysis and into the final reports.

2.5
Chain-of-Custody Documentation
It is essential that all sample handling and documentation requirements be performed in a complete, accurate, and consistent manner.  A chain-of-custody (COC) form will be completed for each sample collected for the ECOTOX Study field program.  The COC form initiates the documentation trail of possession for samples.  This is especially important given the likelihood that some samples will be held in storage pending the results of analyses of other samples.  The sample number will be cross-referenced with the site name and sample location on the COC form.  An example COC form is exhibited as Figure 1.

Sample custody and documentation procedures described herein should be followed throughout all sample collection activities.  Components of sample custody procedures include the use of field notebooks, sample labels, custody seals, and COC forms.  The COC form must accompany the samples during shipment from the field to the laboratory. 

A sample is under custody under the following conditions:

· It is in one’s actual possession

· It is in one’s view, after being in his or her physical possession

· It was in one’s physical possession and that person then locked it up to prevent tampering and/or

· It is in a designated and identified secure area

The following procedures should be followed to document, establish, and maintain custody of field samples:

· A sample label will be completed and attached to each sample container for every sample collected

· All sample-related information must be recorded in the project field notebook or on activity-specific data forms

· The field sampler must retain custody of samples until they are transferred or properly dispatched

· To simplify the COC record and minimize potential problems, as few people as possible should handle the samples.  For this reason, one individual from the field sampling team should be designated as the responsible individual for all sample transfer activities.  This field investigator will be responsible for the care and custody of the samples until they are properly transferred to another person or facility.

· A COC record will accompany all samples.  

· This record documents the transfer of custody of samples from the field investigator to another person, laboratory, or other organizational entities, as a signature for relinquishment and receipt of the samples must accompany each change of possession. A COC record will be prepared for groups of samples collected at a given location on a given day.  Each COC should be prepared in multiple copies and will accompany every shipment of samples to the laboratory.  The original COC record will accompany the samples to the laboratory.  The Field Team Leader will retain a copy, another copy will be kept in the QA/QC file, and another copy may be retained in the ECOTOX Project Manager’s project file.  The COC record makes provision for documenting sample integrity and the identity of any persons involved in sample transfer. 

· Completed COC forms will be sealed inside a Zip-lock bag and taped to the inside cover of the shipping container used for sample transport from the field to the laboratory when a courier or shipping company is used.  The shipping company will not sign for custody of the samples.

· When samples are relinquished to a courier for transport, the tracking number from the shipping bill or receipt will be recorded on the COC form and in the field notebook.  Custody seals may be affixed on shipping containers when samples are shipped to the laboratory to provide an additional safeguard against sample tampering during transportation.

2.6
Sample Shipping

Samples will be delivered to the designated laboratories by field personnel or by commercial shipping services (such as Federal Express).  The method of sample shipment will be noted on the COC.  All shipments should be scheduled for overnight delivery, if possible.  If overnight delivery is not possible, samples must be shipped to arrive at their intended destination no more than 48 h after initiating shipment.  During the field effort, the field team leader or a designee will inform the laboratories of planned shipments.  If receipt cannot be coordinated between the field team and the laboratory, the samples should remain in custody of the field team until such time as they can be received.  For example, if the laboratory is unable to accept shipments on Saturday, then overnight shipments should be scheduled for no later than a Thursday.

Hard plastic ice chests or coolers with similar durability will be used for shipping samples.  Coolers should be able to withstand a 4-foot drop onto solid concrete in the position most likely to cause damage.  The samples will be packed to prevent the least amount of damage if such a fall would occur.

The following procedures should be used when transferring samples for shipment.

· A COC form must accompany samples.  When transferring possession of samples, the individuals relinquishing and receiving must sign, date, and note the time on the record.  This record documents transfer of custody of samples from the field sampler to another person or to the laboratory.  Overnight shipping companies will not be required to sign the COC.  A copy of the receipt of shipment will accompany the COC.

· Samples must be properly packaged for shipment and dispatched to the appropriate laboratory for analysis with a separate signed COC form enclosed in each sample cooler.  The COC should reflect only the contents of the cooler in which it is enclosed.

A COC form identifying the contents must accompany all packages.  The original COC record will accompany the samples to the laboratory.  The Field Team Leader must retain a copy.  

2.7
Laboratory Sample Receipt, Handling, Storage, and Holding Time
The Field Team Leader will notify the appropriate laboratory contact and Ecotoxicology Team Leader of scheduled field sampling activities and the subsequent transfer of samples to the laboratory.  This notification will include information concerning the number and type of samples to be shipped, analyses requested, and the expected date of arrival.  The laboratory contact will notify appropriate laboratory personnel about the expected shipment to insure proper receipt of samples.

Upon arrival at the laboratory, the samples will be received, inspected against the COC documentation, and logged in accordance with the laboratory’s sample handling program.  In the absence of a formal laboratory protocol for sample receipt, the following procedures may be used:

· Examine the shipping containers to verify custody tape (if used) is intact

· Measure and record the shipping container temperature (from the temperature blank shipped in the cooler) on the COC

· Examine all sample containers for visible damage

· Compare samples received against those listed on the COC

· Verify that sample holding times (for 4(C storage) have not been exceeded (14 days for organic parameters, 28 days for Hg, 180 days for other metals)

· Immediately sign and date COC after shipment is accepted

· Note any sample receipt problems on the COC and notify the Ecotoxicology Team Leader and the Field Team Leader responsible for the samples

· Attach laboratory sample container labels with laboratory identification numbers and intended analyses

· Place the samples into proper laboratory storage, which will be freezer storage at -10( to -20(C.

Once completed by the receiving laboratory, the completed COC record should accompany the laboratory data report.  A copy should be provided to the Field Team Leader associated with the samples and the ECOTOX Project Manager.  All identified sample receipt problems need to be resolved before sample preparation and analysis.

Following sample receipt, the laboratory contact is responsible for logging the samples in the laboratory sample log-in book, and/or the Laboratory Information Management System (LIMS) with the following information:

· Laboratory project number

· Sample numbers (laboratory and field)

· Type of samples

· Required tests

· Date collected

· Date received

The laboratory contact, if different from the Ecotoxicology Team Leader, is also responsible for notifying the Ecotoxicology Team Leader of sample arrival and placing completed COCs, waybills, and any additional documentation in the project file.  Any samples transferred to a different laboratory will be transferred under COC procedures.

Samples will be stored appropriately within the laboratory to maintain any prescribed temperature, protect against contamination, and to maintain the security of the samples.  Within 14 days of collection, whatever processing must occur prior to sample freezing should be scheduled and performed.  Tissue samples intended for chemical analyses must be transferred into freezers for long-term storage within 14 days of sample collection.  Frozen storage will extend sampling holding times for chemical analyses for up to one year.

3.0 CHEMICAL ANALYSIS
The ECOTOX Study will include measurements of four groups of chemical pollutants (Table 1) in the tissues of seal, bony fish, and Caspian sturgeon:

· Polychlorinated biphenyls and dioxins

· Organochlorine pesticides

· Toxic metals

· Petroleum hydrocarbons, including saturated alkanes and polynuclear aromatic hydrocarbons

In addition, the enzyme cytochrome-P450, which is an indicator in some organisms of exposure to aromatic hydrocarbons and polychlorinated biphenyls/dioxins.

This QAPP focuses specifically on data quality objectives, quality control elements and data quality assessments for the chemical measurements.  These guidelines form the basis of a performance-based analytical quality assurance program.  That is, participating ECOTOX Study laboratories may follow methods that they have developed and validated for their respective analyses.  However, these methods will be expected to meet specific data quality objectives for accuracy, precision, and sensitivity.  Further, these methods will incorporate elements of quality control that provide assessments of accuracy, precision, and sensitivity needed to document compliance of the analyses with the data quality objectives.  This QAPP will be supported by written protocols or standard operating procedures (SOPs) for the analysis methods used by each laboratory.  

3.1
Data Quality Objectives and Quality Control Elements
Data quality objectives will be defined for this program in terms of measurement sensitivity, accuracy, precision, representativeness, completeness, and comparability.  The following sections describe the goals for data quality and specific quality control elements that will be used to document method performance that meets these data quality objectives.

 3.1.1
Measurement Sensitivity
Sensitivity is the measure of the concentration of an analyte in a sample matrix can be confidently measured.  The sensitivity of a given method is commonly referred to as the detection limit.  Although there is no single definition of this term, the following terms and definitions of detection limits will be used for this program.

· Instrument detection limit (IDL) is the minimum concentration that can be measured above instrument background noise under ideal conditions.

· Method detection limit (MDL) is a statistically determined concentration.  It is the minimum concentration of an analyte that can be measured and reported with 99 percent confidence that the analyte concentration is greater than zero as determined in the same or a similar matrix.  

· Reporting limit (RL) or practical quantification limit (PQL) is the concentration in the sample corresponding to a measurement response that is greater than or equal to the analyte’s response in the lowest concentration standard included in the instrument calibration.  Because matrix interferences that are not present in calibration standards may be present in samples, it is frequently necessary to elevate the RL above the response of the lowest calibration standard; this is typically referred to as a PQL.  The PQL will be used as the measure of sensitivity for this study. 

The establishment of measurement sensitivity objectives is driven by a combination of the intended application of the chemical measurements and the capabilities of best-available technology to perform analyses on the specific sample matrices.  The stated objectives of the ECOTOX Study include a) determining spatial distributions of chemical contaminants in the Caspian Sea, b) identifying problem areas and sources of contamination, and c) analyzing the passage of contaminants up the food chain to the top predator species in the system.  These objectives are best met using state-of-the-art analysis technology.

The list of target analytes in Table 1 includes target practical quantification limits (PQLs) on a wet-weight concentration basis.  A PQL is intended to represent a concentration that can be quantified in a tissue matrix extract or digestate at an analyte response that exceeds the lowest analyte response included in the initial calibration for the analytical instrument.  These PQLs attempt to account for typical sample amounts used for extractions/digestions, typical instrument sensitivities, and common tissue matrix effects.

Because of the diverse nature of the tissue matrices targeted for chemical analyses, and possible sample limitations for some matrix types (e.g., target organs), the PQLs in Table 1 are considered nominal.  PQLs may be elevated by various factors, including confounding matrix interference from chemically complex matrices (e.g., high-lipid-content blubber).

Method blanks will be prepared and analyzed for each analysis type at a frequency of one method blank per batch of up to 20 samples of a specific matrix.  The method blank is a required element of the batch quality control.  Each time samples are grouped (up to 20) for batch extraction or digestion, a method blank will be prepared that involves all the reagents, chemicals, and procedures as the field samples, but without any sample matrix.  The method blank must undergo the same procedures that its associated samples undergo, and within the same day for extraction, digestion, and cleanup procedures.  Analyses should ideally occur on the same day, but may be offset due to the time required to analyze large batches of samples by gas chromatography and gas chromatography/mass spectrometry methods.  In such cases where instrument runs may proceed more than a 24-h period, the method blank should be sequenced in the same analysis run as its associated samples.

The method blank provides a measure of quality regarding sensitivity.  Because some of the target PQLs are very low, it may be impractical to preclude common contaminants from the analysis process.  However, in general, any target analyte signal in a method blank should be below the PQL for that analysis, with some allowance for presence up to 3 x PQL.  The presence of one or more target analytes in the method blank at concentrations exceeding 3 x PQL warrants examination of the analytical process for possible source(s) of contamination and appropriate remedies before further sample preparation takes place.  If more than one target analyte in an analysis exceeds the 3 x PQL limit, the associated batch of samples should be re-extracted or re-digested and re-analyzed.  If the analytical system appears chronically out of compliance with this criterion for method blanks, either the PQL needs to be re-evaluated or the method may be inappropriate for achieving the measurement sensitivity objective

3.1.2
Accuracy
Measurement accuracy is assessed by the analysis of matrix spikes (MS), standard reference materials (SRM), and/or laboratory control samples (LCS), which are most typically spiked method blanks.  The results are expressed as a percent recovery.  Surrogate recoveries may also be used to assess accuracy of extraction in each individual sample.  Prior to sample extraction, surrogate compounds are added to each organic environmental, blank, spike, and duplicate sample.  The surrogate compounds used for organic compound analyses are specified by the laboratory in their analytical protocol or SOP.  

The percent recovery (percent R) of spiked surrogates and analytes will be calculated using the formula:




where:

R
=
Recovery, %

A
=
The analyte concentration determined experimentally from the spiked sample, units.

B
=
The background level determined by a separate analysis of the unspiked sample, units.

C
=
The amount of the spike added, units.

In addition to method blanks, each extraction or digestion batch (up to 20 samples) will include one spiked blank laboratory control sample and one SRM.  The spiked blank and SRM are to be considered required batch quality control elements, along with the method blank, to be prepared on each day that any number of samples (up to 20) are extracted or digested as a batch.  

As a matrix quality control element for accuracy, a SRM sample, assuming that an appropriate tissue SRM may be identified for the respective analysis, and a matrix spike/matrix spike duplicate (MS/MSD) pair will be prepared and analyzed at a frequency of one SRM and one MS/MSD pair for each 20 field samples.  Unlike the batch quality control elements, these matrix quality control samples will not need to be analyzed each time a set of samples is extracted or digested.  For example, if four samples are extracted on five successive days, there should be four method blanks, four spiked blanks samples, one SRM and one MS/MSD pair associated with the 20 samples. 

Acceptance criteria for quality control elements are summarized in Table 2.  The accuracy goal for this program is 35% around a known value for organic compounds and 25% around a known value for metals.  For example, spiked blank recoveries should fall within 65% and 135% recovery for organic compound methods and 75% to 125% for metals spiked blanks.  This recovery range is reasonable for quality control elements that do not pose matrix considerations.  Matrix quality control elements will have wider acceptance limits of 50% to 150% percent for SRM and matrix spike recoveries for organic compounds and  65% to 135% for metals.  Matrix spike recoveries will only be considered valid for target analytes with measured concentrations in the spike samples that are four times or greater than in the unspiked native sample.

These quality control elements will be assessed to determine that the analysis method was in control for the analysis of the associated samples.  It is expected that the majority of targets measured in a spiked blank, SRM and a matrix spike will comply with the accuracy objective.  If fewer than 70% target analytes measured in a spiked blank and SRM analysis meet the acceptance criteria, it should indicate that the analytical system was not in proper compliance with the program data quality objectives and that the associated sample data may be suspect.  The associated batch of samples should be re-extracted or re-digested and reanalyzed after the likely cause of noncompliance has been investigated.  

If the spiked blank and SRM meet these acceptance criteria, but the MS/MSD do not, there may be a sample matrix-specific factor and results should be reported without further corrective action.   If the MS/MSD meet the acceptance criteria but the spiked blank or SRM do not, there may have been an isolated noncompliance factor and results may be reported without further corrective action.

3.1.3
Precision

Analytical precision may be assessed through the calculation of the relative percent difference of results (RPD) for two replicate samples.  The precision of the analysis can be inferred through the use of one of the following: 1) laboratory control duplicate samples, 2) matrix spike and matrix spike duplicate (MS/MSD) samples which contain identical spiked components of known concentrations, or 3) unspiked duplicate samples.  For this study, MS/MSD analyses will be used to evaluate precision.  The MS/MSD approach is preferred because many tissue residues may not exhibit measurable concentrations of target analytes, making it difficult to document analytical precision. 

The precision of laboratory analyses will be assessed by calculating the RPD for each pair of duplicate analyses (MS/MSD samples) using the following equation:




where:

RPD
=
Relative Percent Difference, %.

S 
=
First sample value (original or MS value), units.

D
=
Second sample value (duplicate or MSD value), units.

An MS/MSD pair will be analyzed at a rate of one pair per 20 samples.  The precision goal for this study will be 35% RPD for organic compound and 25% for metals.  Because sample inhomogeneity may contribute to analytical variability, there is no recommended corrective action for noncompliance with these precision criteria.  However, RPD will be determined and reported by the laboratories in order to support this data quality assessment.

3.1.4
Representativeness
Representativeness is a qualitative measure of the degree to which sample data accurately and precisely represent a characteristic environmental condition.  Representativeness is a subjective parameter and is used to evaluate the sampling plan design.  Representativeness is demonstrated by providing full descriptions of the sampling techniques and the rationale used for selecting sampling locations as part of project planning.  For the analytical program, representativeness is assured by homogenizing sample matrices prior to subsampling for chemical analyses, and then by aliquoting consistent sample amounts for a given analysis.  For example, if 5 g of blubber is to be digested for an analysis, then 5 g should be aliquoted from all samples in the digestion batch.

Because there is not a numerical goal for a qualitative parameter such as representativeness, this quality objective will be completed and evaluated subjectively rather than quantitatively.  The measure for representativeness will be answered during the preparation of the sampling and analysis approach and rationale, and then reassessed during the data usability process.  For example, an integral part of developing the sampling and analysis approach and rationale is to answer the question “How many samples are needed to fully evaluate X?”  Then, during the data usability process, the question “Were enough data collected to answer the original question?” should be answered.  Thus, it is neither necessary nor appropriate to construct a table with numerical goals for this data quality objective.

3.1.5 Completeness
Completeness is a measure of the amount of valid data obtained from a survey or a project compared to the amount that was planned to be obtained under normal conditions.  Data completeness is calculated through the following equation:




Experience on similar projects has shown a reasonable goal to be 90% completeness.  All valid data will be used for this assessment.  During the data validation process, an assessment will be made of whether the valid data are sufficient to meet project objectives.  If sufficient valid data are not obtained, corrective action or additional data collection may be considered.

3.1.6 Comparability
Comparability reflects, in a qualitative manner, the extent to which a data set can be compared and used in conjunction with another data set of the same or similar measurements.  Chemical samples from the same matrix type are generally considered comparable if the same procedures for collecting and analyzing the samples are employed, if the samples comply with the same data quality objectives, and if the units of measurements are the same.  

Comparability for this project may be evaluated through assessments of quality control results.  For example, data from two different laboratories that satisfy the same set of data quality objectives may be considered to be of comparable and known quality.  Data sets that are thus determined to be of comparable quality may be used with a similar degree of confidence, even if the data sets are for different chemicals.  In addition, the inclusion of SRM analyses as a project quality control element provides the opportunity to assess data quality comparability with other tissue residue data sets with similar chemical targets.

3.2
Equipment and Instrument Calibration, Maintenance and Repair
All laboratory equipment and instruments used for quantitative measurements must be calibrated in accordance with each laboratory’s protocols, SOPs, or manufacturer’s specifications.  Detailed calibration procedures specific to each analysis include initial calibrations, which model analyte response over a range of concentrations, with specific criteria for acceptable calibration performance.  In addition, continuing calibration stability must be demonstrated at some routine frequency throughout the analytical run sequence.  General guidelines are to verify continuing calibration stability to bracket 10 to 20 sample analyses, with reanalysis corrective action to be implemented for samples that are not bracketed by acceptable continuing calibration verifications.

Whenever possible, the laboratories will use recognized procedures for calibration.  If established procedures are not available, the laboratory may develop a calibration procedure based on the type of equipment, stability, characteristics of the equipment, required accuracy, and the effect of operation error on the quantities measured.  Equipment requiring only periodic calibration such as balances, thermometers, and micropipettors will must calibrated in accordance with manufacturer’s specifications or the laboratories’ protocols.  Whenever possible, physical reference standards associated with periodic calibrations such as weights or certified thermometers with known relationships to internationally recognized standards should be used.  Where international reference standards are not available, the basis for the reference standard should be documented. 

Equipment or instruments that fail calibration or become inoperable during use should be tagged to indicate they are out of calibration.  Such instruments or equipment must be repaired and successfully recalibrated prior to re-use.

4.0 DATA VALIDATION AND USABILITY

This section of the QAPP provides a description of the Quality Assurance activities that will occur after the data collection phase of the project is completed.  Data validation consists of an independent review of data to determine whether or not the data conform to the specified criteria, thus satisfying the project data quality objectives.  Usability will be defined as the suitability of project data to support the intended use of the data.  Determining usability includes ascertaining that the data are valid and also that they satisfy conditions of completeness and representativeness.  The purpose of evaluating usability will also serve to assure that data are not used inappropriately in developing conclusions and recommendations.

4.1
Independent Data Validation

Data validation is the process of reviewing data and accepting, qualifying, or rejecting data on the basis of sound criteria (e.g., U.S. Environmental Protection Agency or European Union guidelines).  The laboratories will report tissue residue data as data packages.  Pending project schedules, budgets, and other considerations, some portion of the data will be subjected to full data validation conducted by an independent data validator, that is, someone not associated with any of the laboratories generating the data. 

The data validation process is conducted to assess the effect of the overall sampling and analysis process on the usability of the data and encompasses two primary areas of review: analytical quality control compliance and the effect of matrix interferences.  Evaluation of analytical quality control compliance is verification that the QC acceptance criteria have been met, those incidences of noncompliance have received appropriate corrective actions, and whether noncompliances compromise the validity of the data.  The assessment of potential matrix effects consists of an independent evaluation of the analytical results, the results of blank, duplicate, and matrix spike samples, and then assessing how, if at all, matrix effects may limit the usability of the data.

All analytical data will be supported by a data package.  The data package contains the supporting QC data for the associated field samples.  A data validation report would include the following information:

· A narrative detailing all QC exceedances, explaining qualifications of data results.  In cases where data are qualified due to quantifiable QC exceedances, the bias (high or low) will be identified.

· Data summary tables reporting all data results with the qualifiers that were added during the data validation review.  These tables will include sample ID, laboratory ID, date sampled, sample type, units, concentration of analytes, and any validation qualifiers. 

· Information requests sent to the laboratories indicating missing information, verification of analytical information, etc.

Before the laboratory releases each data package, the laboratory should carefully review the sample and laboratory performance QC data to verify sample identity and also the completeness and accuracy of the sample and QC data.  This is performed through three levels of laboratory data review starting with 100% verification performed by the laboratory analyst, followed by a second-level review performed by a peer, supervisor, or designee.  The laboratory contact performs the third and final laboratory review to assure that project QC requirements are met for the analyses performed.  

The data validation approach will consist of a systematic review of the analytical results, associated QC methods and results, and all of the supporting data.  Best professional judgment in any area not specifically addressed by USEPA/EU guidelines will be applied as necessary and described in the Usability Assessment portion of the data validation report.

Data validation will include a data completeness check of each data package, a transcription check for sample results, and a thorough review of all laboratory reporting forms and the associated raw data for QA/QC issues.  Specifically, this review will include:

· Review of data package completeness.

· Review of the required reporting summary forms and all associated raw data to determine if the QC requirements were met and to determine the effect of exceeded QC requirements on the precision, accuracy, and sensitivity of the data.

· Review of the overall data package to determine if contractual requirements were met. 

· Review of raw data and all calculations associated with one sample for each analysis type per sample batch to verify that the sample results and quantification limits were correctly calculated and reported.

· Review of additional QA/QC parameters, such as field blank contamination, to determine technical usability of the data.

· Application of standard data quality qualifiers to the data.

Data validation is at times based on best professional judgment.  In order to achieve consistent data validation, data worksheets will be completed for each data validation effort.  A data review worksheet is a summary form on which the data validator records data validation notes and conclusions specific to each analytical method.  The worksheets will help the validator to track and summarize the overall quality of the data.  Samples that do not meet the acceptance limit criteria will be flagged with a qualifier to indicate some limitation with the data.  Table 3 lists commonly used qualifiers, which would be used in data validation for this project.

4.2
Data Verification and Usability Determination

The data verification process will begin once the data packages have been validated.  During verification, the entire data set will be verified for overall trends in data quality and usability.  The data set also will be evaluated to identify potential data limitations or uncertainties.  The validation report and notes will be archived with the analytical data.

Data usability is the determination of whether or not a data set is sufficiently complete and of sufficient quality, as defined by the data quality objectives, to support project conclusions and recommendations.  The usability assessment will be based on best professional judgment and will provide an overall summary of data quality.  It defines acceptability or problems with accuracy, precision, sensitivity, and representativeness of the results with clear guidance to the data users of the uncertainties in the data that have been qualified as estimated (J) and a quantification of these uncertainties (e.g., bias high by a maximum of 80%), wherever possible.  

The final results, as adjusted for the findings of any data validation/data evaluation, will be checked against the data quality objectives and an assessment will be made as to whether the data are of sufficient quality to support project objectives.  Determination of data sufficiency may be affected by the overall precision, accuracy, and completeness of the data as demonstrated by the 

Table 3.  Data Validation Qualifiers

Qualifier
Explanation of Qualifier

Organic Analyses

U
The compound was analyzed for, but was not detected above the reported detection limit.

J
The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.

R
The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria.  The presence or absence of the analyte cannot be verified.

UJ
The analyte was not detected above the reported detection limit.  However, the reported limit is approximate and may or may not represent the actual limit of quantification necessary to accurately and precisely measure the analyte in the sample.

Inorganic Analyses

U
The compound was analyzed for, but was not detected above the reported detection limit.

J
The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.

R
The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria.  The presence or absence of the analyte cannot be verified.

UJ
The analyte was not detected above the reported detection limit.  However, the reported limit is approximate and may or may not represent the actual limit of quantification necessary to accurately and precisely measure the analyte in the sample.

B
The analyte was positively identified; the reported concentration is greater than the instrument detection limit, but less than the QAPP specified Practical Quantification Limit. 

data validation process.  If the data are sufficient to achieve project objectives, the data will be accepted as final for inclusion in the ECOTOX Study project database.  If the data are insufficient, corrective action or further data collection may be required.  Appropriate corrective action would be determined by the ECOTOX Study Project Manager in consultation with the Ecotoxicology Team Leader.

Table 1.  ECOTOX Study Target Contaminants and Practical Quantification Limits

Polychlorinated Biphenyl Congeners
Dioxins/Furans


PQL (wet weight)

PQL (wet weight)

BZ 8
1 (g/Kg
2,3,7,8-TCDD
0.001 (g/Kg

BZ 18
1 (g/Kg
1,2,3,7,8-PeCDD
0.005 (g/Kg

BZ 28
1 (g/Kg
1,2,3,4,7,8-HxCDD
0.005 (g/Kg

BZ 44
1 (g/Kg
1,2,3,6,7,8-HxCDD
0.005 (g/Kg

BZ 52
1 (g/Kg
1,2,3,7,8,9-HxCDD
0.005 (g/Kg

BZ 66
1 (g/Kg
1,2,3,4,6,7,8-HpCDD
0.005 (g/Kg

BZ 101
1 (g/Kg
OCDD
0.01 (g/Kg

BZ 105
1 (g/Kg
2,3,7,8-TCDF
0.001 (g/Kg

BZ 118
1 (g/Kg
1,2,3,7,8-PeCDF
0.005 (g/Kg

BZ 128
1 (g/Kg
2,3,4,7,8-PeCDF
0.005 (g/Kg

BZ 138
1 (g/Kg
1,2,3,4,7,8-HxCDF
0.005 (g/Kg

BZ 153
1 (g/Kg
1,2,3,6,7,8-HxCDF
0.005 (g/Kg

BZ 170
1 (g/Kg
1,2,3,7,8,9-HxCDF
0.005 (g/Kg

BZ 180
1 (g/Kg
2,3,4,6,7,8-HxCDF
0.005 (g/Kg

BZ 187
1 (g/Kg
1,2,3,4,6,7,8-HpCDF
0.005 (g/Kg

BZ 195
1 (g/Kg
1,2,3,4,7,8,9-HpCDF
0.005 (g/Kg

BZ 206
1 (g/Kg
OCDF
0.01 (g/Kg

BZ 209
1 (g/Kg





Dioxin-like Coplanar Congeners

Organochlorine Pesticides
BZ 77
0.01 (g/Kg

Aldrin
1 (g/Kg
BZ 81
0.01 (g/Kg

Alpha-BHC
1 (g/Kg
BZ 105
0.01 (g/Kg

Beta-BHC
1 (g/Kg
BZ 114
0.01 (g/Kg

Delta-BHC
1 (g/Kg
BZ 118
0.01 (g/Kg

Gamma-BHC
1 (g/Kg
BZ 123
0.01 (g/Kg

Alpha-Chlordane
1 (g/Kg
BZ 126
0.01 (g/Kg

Gamma-Chlordane
1 (g/Kg
BZ 156
0.01 (g/Kg

2,4’-DDT
1 (g/Kg
BZ 157
0.01 (g/Kg

4,4’-DDT
1 (g/Kg
BZ 167
0.01 (g/Kg

2,4’-DDD
1 (g/Kg
BZ 169
0.01 (g/Kg

4,4’-DDD
1 (g/Kg
BZ 189
0.01 (g/Kg

2,4’-DDE
1 (g/Kg


4,4’-DDE
1 (g/Kg


Dieldrin
1 (g/Kg


Endosulfan I
1 (g/Kg


Endosulfan II
1 (g/Kg


Endosulfan Sulfate
1 (g/Kg


Endrin
1 (g/Kg


Haptachlor
1 (g/Kg


Heptachlor epoxide
1 (g/Kg


Methoxychlor
5 (g/Kg


Table 1.  (continued)

Polynuclear Aromatic Hydrocarbons (optional for certain tissue types)


PQL (wet weight)

PQL (wet weight)

Naphthalene
5 (g/Kg
Fluoranthene (Flanth)
5 (g/Kg

C1-Naphthalenes
5 (g/Kg
Pyrene (Pyr)
5 (g/Kg

C2-Naphthalenes
5 (g/Kg
C1-Flanths/Pyrs
5 (g/Kg

C3-Naphthalenes
5 (g/Kg
C2-Flanths/Pyrs
5 (g/Kg

C4-Naphthalenes
5 (g/Kg
C3-Flanths/Pyrs
5 (g/Kg

Biphenyl
5 (g/Kg
Benzo[a]anthracene
5 (g/Kg

Acenaphthene
5 (g/Kg
Chrysene
5 (g/Kg

Acenaphthylene
5 (g/Kg
C1-Chrysenes
5 (g/Kg

Fluorene
5 (g/Kg
C2-Chrysenes
5 (g/Kg

C1-Fluorenes
5 (g/Kg
C3-Chrysenes
5 (g/Kg

C2-Fluorenes
5 (g/Kg
C4-Chrysenes
5 (g/Kg

C3-Fluorenes
5 (g/Kg
Benzo[b]fluoranthene
5 (g/Kg

Phenanthrene (Phen)
5 (g/Kg
Benzo[k]fluoranthene
5 (g/Kg

Anthracene (Anth)
5 (g/Kg
Benzo[e]pyrene
5 (g/Kg

C1-Phens/Anths
5 (g/Kg
Benzo[a]pyrene
5 (g/Kg

C2-Phens/Anths
5 (g/Kg
Perylene
5 (g/Kg

C3-Phens/Anths
5 (g/Kg
Indeno[1,2,3-c,d]pyrene
5 (g/Kg

C4-Phens/Anths
5 (g/Kg
Dibenz[a,h]anthracene
5 (g/Kg

Dibenzothiophene
5 (g/Kg
Benzo[g,h,i]perylene
5 (g/Kg

C1-Dibenzothiophenes
5 (g/Kg



C2-Dibenzothiophenes
5 (g/Kg
Saturated Hydrocarbons (optional)

C3-Dibenzothiophenes
5 (g/Kg
n-C12 through n-C36
1 mg/Kg





Metals


Arsenic (As)
0.5 mg/Kg


Cadmium (Cd)
0.1 mg/Kg


Chromium (Cr)
1.0 mg/Kg


Copper (Cu)
1.0 mg/Kg


Lead (Pb)
1.0 mg/Kg


Mercury (Hg)
0.02 mg/Kg


Nickel (Ni)
1.0 mg/Kg


Selenium (Se)
0.5 mg/Kg


Silver (Ag)
0.1 mg/Kg


Tin (Sn)
5.0 mg/Kg


Zinc (Zn)
1.0 mg/Kg


Table 2.  Quality Control Acceptance Criteria

Analyte/Analysis
QC Element
Frequency
Acceptance Limits
Laboratory Corrective Action

PCB Congeners
Method Blanks

Surrogate Spikes

Matrix spike/

matrix spike dup

Spiked blank

Standard Reference Material
One per extraction batch (up to 20)

Every sample

One set per 20 samples

One per extraction batch (up to 20)

One set per 20 samples


No target analytes > 3 x PQL

50% - 150% rec.

50% - 150% R for analytes > 4 x native sample concentration; 35% RSD precision 

65% - 135% R for > 70% spiked analytes

50% - 150% R for > 70% certified analytes > 4 x PQL
Investigate and re-extract

Re-extract noncompliant samples

Narrate noncompliance

Narrate noncompliant analytes; re-extract associated samples if < 70% 

Narrate noncompliant analytes; re-extract associated samples if < 70% 

Dioxin-like Coplanar Congeners
Method Blanks

Surrogate Spikes

Matrix spike/

matrix spike dup

Spiked blank

Standard Reference Material
One per extraction batch (up to 20)

Every sample

One set per 20 samples

One per extraction batch (up to 20)

One set per 20 samples


No target analytes > 3 x PQL

50% - 150% rec.

50% - 150% R for analytes > 4 x native sample concentration; 35% RSD precision 

65% - 135% R for > 70% spiked analytes

50% - 150% R for > 70% certified analytes > 4 x PQL
Investigate and re-extract

Re-extract noncompliant samples

Narrate noncompliance

Narrate noncompliant analytes; re-extract associated samples if < 70% 

Narrate noncompliant analytes; re-extract associated samples if < 70% 

Dioxins/Furans
Method Blanks

Surrogate Spikes

Matrix spike/

matrix spike dup

Spiked blank

Standard Reference Material
One per extraction batch (up to 20)

Every sample

One set per 20 samples

One per extraction batch (up to 20)

One set per 20 samples


No target analytes > 3 x PQL

50% - 150% rec.

50% - 150% R for analytes > 4 x native sample concentration; 35% RSD precision 

65% - 135% R for > 70% spiked analytes

50% - 150% R for > 70% certified analytes > 4 x PQL
Investigate and re-extract

Re-extract noncompliant samples

Narrate noncompliance

Narrate noncompliant analytes; re-extract associated samples if < 70% 

Narrate noncompliant analytes; re-extract associated samples if < 70% 

Polynuclear Aromatic Hydrocarbons
Method Blanks

Surrogate Spikes

Matrix spike/

matrix spike dup

Spiked blank

Standard Reference Material
One per extraction batch (up to 20)

Every sample

One set per 20 samples

One per extraction batch (up to 20)

One set per 20 samples


No target analytes > 3 x PQL

50% - 150% rec.

50% - 150% R for analytes > 4 x native sample concentration; 35% RSD precision 

65% - 135% R for > 70% spiked analytes

50% - 150% R for > 70% certified analytes > 4 x PQL
Investigate and re-extract

Re-extract noncompliant samples

Narrate noncompliance

Narrate noncompliant analytes; re-extract associated samples if < 70% 

Narrate noncompliant analytes; re-extract associated samples if < 70% 

Saturated Hydrocarbons
Method Blanks

Surrogate Spikes

Matrix spike/

matrix spike dup

Spiked blank


One per extraction batch (up to 20)

Every sample

One set per 20 samples

One per extraction batch (up to 20)
No target analytes > 3 x PQL

50% - 150% rec.

50% - 150% R for analytes > 4 x native sample concentration; 35% RSD precision 

65% - 135% R for > 70% spiked analytes
Investigate and re-extract

Re-extract noncompliant samples

Narrate noncompliance

Narrate noncompliant analytes; re-extract associated samples if < 70% 

Organochlorine Pesticides
Method Blanks

Surrogate Spikes

Matrix spike/

matrix spike dup

Spiked blank

Standard Reference Material
One per extraction batch (up to 20)

Every sample

One set per 20 samples

One per extraction batch (up to 20)

One set per 20 samples


No target analytes > 3 x PQL

50% - 150% rec.

50% - 150% R for analytes > 4 x native sample concentration; 35% RSD precision 

65% - 135% R for > 70% spiked analytes

50% - 150% R for > 70% certified analytes > 4 x PQL
Investigate and re-extract

Re-extract noncompliant samples

Narrate noncompliance

Narrate noncompliant analytes; re-extract associated samples if < 70% 

Narrate noncompliant analytes; re-extract associated samples if < 70% 

Metals
Method Blanks

Matrix spike/

matrix spike dup

Spiked blank

Standard Reference Material
One per extraction batch (up to 20)

One set per 20 samples

One per extraction batch (up to 20)

One set per 20 samples


No target analytes > 3 x PQL

65% - 135% R for analytes > 4 x native sample concentration; 25% RSD precision 

75% - 125% R for > 70% spiked analytes

65% - 135% R for > 70% certified analytes > 4 x PQL
Investigate and re-digest

Narrate noncompliance

Narrate noncompliant analytes; re-digest associated samples if < 70% 

Narrate noncompliant analytes; re-digest associated samples if < 70% 

ANNEX 7

EXPERT NOMINEES FROM COUNTRIES FOR ECOTOX


Seal
Sturgeon
Bony Fish

Azerbaijan
T. Heybatov
R. Kasimov
E. Rustamov

I. R. Iran

M. Pourkazemi
M. Piri

Kazakhstan
Suleymenov B. S.
Kim Y. A.
I. V. Mitrofanov

Russian Federation




Turkmenistan
P. Yerokhin
V. Anisimov
F. Shakirova

ANNEX 8

REPORT OF DR. AMLICKE 

TO AZERBAIJAN AND KAZAKHSTAN

ECOTOXICOLOGY PROJECT (ECOTOX)

CASPIAN ENVIRONMENT PROGRAMME (CEP)

TELECOMMUNICATIONS AND INFORMATION TECHNOLOGY ASSESSMENT - MISSION REPORT

Mission 1, August 2, 2000 to August 17, 2000

DRAFT, 15 October 2000

Dr. Bruce Amlicke

1.0
MISSION STATEMENT

1.1 ROLE

The ECOTOX Study includes a component on information technology (IT), to assist the Caspian Environment Programme (CEP).  An IT Specialist is tasked with visiting the region and providing specific inputs to the CEP, through the ECOTOX Study.  A letter has already been provided to the National Focal Points of the Region, informing them of the impending visit of the IT Specialist.  

1.2 SPECIFIC TASKS

Subtask One.   Work with the Study participants to suggest a common set of communications needs and goals.  These needs and goals will be used to produce a set of draft technical specifications and requirements for the program.  These specifications and requirements will be matched with existing capabilities (as discovered in following tasks) to produce a final set of communications specifications and requirements.

Deliverable:  A draft Telecommunications Requirements and Specifications document with the Third Quarterly Progress Report

Subtask Two.  Survey the existing telecommunications infrastructure and regulatory environment.  To determine the existing telecommunications infrastructure as it might impact the program’s telecommunications needs, conduct a survey of the existing telecommunications systems in the region.  The survey will be limited to only those systems that would support the study's and the CEP's needs.  The regulatory structure will also be surveyed to determine any limits or prohibitions on private networks and the construction of communications links.

Deliverable:  A survey report with the Fourth Quarterly Progress Report

Subtask Three.  Recommended Telecommunications Infrastructure Options.  Based on the information gathered in the above two subtasks, develop recommended program telecommunications infrastructure solutions.  The task will identify new links needed and the costs associated with these options.  The task will also identify coordination and regulatory assistance needed.  These solutions will be reviewed with all concerned program elements and comments solicited.  

Deliverable: Telecommunications/IT Task Final Report with the Fourth Quarterly Progress Report

2.
INTRODUCTION

This report covers the first mission conducted to investigate the telecommunications connectivity concerns for Azerbaijan and Kazakhstan.  A future mission(s) will address Iran, Turkmenistan, and Russia.

The facts and findings reported are my own.  I received invaluable assistance from those I met.  Due to language difficulties, many of the interviews were conducted through an interpreter.  While all of the interpreters were excellent, it is possible that I have misunderstood some critical points.  I ask all reviewers to correct any misunderstanding or omissions.  I have largely restricted my observations to telecommunications issues and those directly related to telecommunications.

PLACES VISITED

AZERBAIJAN
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3.
INTERVIEWS

These interviews were conducted over a period of two weeks in various locations within Azerbaijan and Kazakhstan.  Please see Appendix A for a list of questions asked and Appendix B for the schedule.  Not all questions were asked of a given group.

2 Aug., 09:45 – 11:00 - Baku - Meeting with Vladimir L. Vladymyrov, Ph.D.

I met with the Vladimir Vladymyrov, who is the Scientific Liaison and Information Management Officer for the Caspian Environment Programme.  He is located in the Programme Coordination Unit (PCU) in Baku, Azerbaijan.  He coordinates all the Caspian Environment Programme Data Activities.  The PCU houses about 20 persons, part of which are with the United Nations Development Program, Global Environment Facility (UNDP) and the rest with TACIS or the World Bank.  There are currently two full time professionals working with Vladimir, one is a GIS and the other is a database professional.  In addition, they have a part time web administrator.  They are also hiring a new full time Local Area Network (LAN) Administrator.  This person is expected to start 8/8/00 (he had just started when I stopped back in Baku on my way back to the US).  There are currently 14 computers in the office; they are all new (Pentium 2 or 3 machines).  The PCU has a requirement to support visitors who arrive without computers and well as providing LAN connections for those who have laptops.  At a recent conference, they required five extra PCs for visitors.  The requirement that all purchases above $100 be put out on tender prolongs the process of acquiring any hardware or software.  They are planning to purchase two new computers in the near future (one notebook computer with a port replicator and a GIS workstation).  Next month they will add one new computer for the LAN administrator and one for guest use.

The computers are networked.  All of the current stock of computers are attached to the local area network.  The network is wired using Category 5
 grade twisted pair wire.  The server is a Dell 2300 server (500 MHz, with 2 10-Gbyte mirrored Seagate hard drives) purchased in August 1999.  The network has three hubs operating Ethernet 10-Base-T with the capacity of 30 PCs.  They are connected to the Internet via a 64 Kilo Baud leased line.  The interface uses a Cisco 2500 series router, CSU/DSU, and a modem.  There are no connection or data quality problems with the dedicated phone line. They also have a dial-up modem connection to the server at 33 Kilo Baud.  They have some problems with network speed when moving GIS files (this problem will increase with the addition of a second GIS workstation).  Most of the GIS data are currently stored locally on the GIS workstation.  The plan is to migrate those data to the server.

There is currently one scanner (A0 size) with a second (A3) planned for GIS use.  The Internet Service Provider (ISP) is ADANET.  The ISP provides 10 Mbytes of space allotted for their web site and are planning an additional 10.  There have been no hacking attacks noted.

The database plan is for each center to have its own dedicated databases and to transfer to the PCU selected results
.  The central database will be small (hence no need for high traffic connections).  They will put selected parts of the central database up on the web site.  CD-ROM will then be used to distribute the central database.  The decision of the size and nature of any upgrade to the interface with the Internet will be postponed until the local area network specialist has started.

Vision – they would like to have the program web site as informative as possible.  There would be also a web site for each of the CRTCs.

Problems – They have difficulty sending email to some of the CRTCs.

2 Aug., 13:00 - Meeting with TACIS at PCU, Dr. Bakhtiyar Muradov

I met with Dr. Muradov to gather background information on the project organization and the roles of the TACIS, UNDP, EU, the World Bank, and other related organizations.  The provided me several charts of the organization of the CEP.  

They mentioned one problem that I found reoccurring throughout, that of data exchange.  I have noticed that many organizations have a tendency to hold or hoard data; others are still deciding what data is to be collected, while still others are unsure of the means of exchange.  One of the principle challenges is the timely exchange of data.  The Data and Information Management Theme is working on addressing this issue
.

Using Internet access then each organization could access the data that they require.

3 August, 09:00 – Baku - Meeting with Caspian Basin Emergency Response Agency (CBERA)

I met with Mr. Baluaga Mamedon (telephone 220-59-70).  The organization performs oil spill response, salvage, and survey.  They were founded in 1979.  Since that time they have performed 22 oil spill recovery operations not only in the Caspian Sea, but also in Russia, Baltic Sea, and in Uzbekistan.  These operations are both land and sea recovery.  They have equipment valued at $7 million.

They state that the oil spill recovery work is currently bad with little or no organization.  In Soviet times, they got a budget from the Ministry of Shipping and they covered the entire Caspian Sea.  Today this level of organization does not exist.  The firm of Briggs Marine has a contract from the oil companies to provide oil spill response for the oil consortium.  The Caspian Basin Emergency Response Agency has some small contracts to provide support for oil tanker routes.  They are also a standby service to backup Briggs marine.  They say that Briggs marine has no oil spill recovery vessel.  CBERA has the only two oil recovery vessels on the sea.

The chain of command for an oil spill starts with the State Ecology Committee (for Azerbaijan) or similar committee in the other countries.  They contact the oil company responsible who is required to contract with the oil spill recovery service provider.  There is no single government organization responsible for the whole of the Caspian Sea.  The cleanup service provider then controls the cleanup operation
.  CBERA has a 24-hour a day command center to communicate with their ship.  This communication is via High Frequency (HF) radio (2.525 MHz).  They say that they have not difficulty reaching the entire sea from Baku.  They have an older satellite radio which does not work at the present.  The HF radio equipment used is old soviet style radio that appears to be working.

CBERA has two recovery ships.  The larger vessel is the “Svetlomor 2” and the smaller “Arcteu.”  The larger vessel is 51.8 meters long, 4.2 meters draft, and displaces 1650 tones.  They also have a variety of oil separators, booms, and associated equipment.  The equipment we saw was older but appeared serviceable.  They showed us the last marine survey
 on the Svetlomor 2 done less than a year ago.  This survey showed the vessel to be in good condition.  They are, however, required to upgrade navigation and radio equipment to meet conditions to be imposed by their insurance underwriter at the end of the year.  The Svetlomor 2 is now used largely for cargo, geological surveying, or other similar duties.  The smaller vessel is a high-speed craft about 20 meters long.  It is reputably capable of 22 knots.

For communications, they use the radio mentioned above along with the telephone.  They do not have any computers.

They state that they conduct oil spill recovery exercises twice every year.

3 August, 11:00  – NFP Office

We met with Mr. Fuad Akhund-Zade at the State Committee of Azerbaijan Republic on Ecology and Nature Utilization Control, Head of Environmental Projects Department (telephone 92-60-19).  Their department has 65 to 70 persons, while the entire organization has 1500 employees in the 31 regions of Azerbaijan.

They state that they have major communications problems.  The major problem centers on the phones used to maintain contact within the organizations and outside.  They are unable to pay phone bills so that the phones are often switched off.  It is such a problem that they routinely contact staff through their home phones rather than office phones that may or may not be working.  They have 25 phones in the office.  They also had a radio network, but is inoperable for lack of funds.

They have few computers, only 4 have Internet connections with email.  There are no computers in the offices outside of Baku.  There is no network of any type (LAN, WAN).

For emergency response, there is the State Committee of Emergency.  The chief is the vice-minister of Azerbaijan.  There is no command center.  Communications are by telephone and FAX.  They communicate with the oil companies via FAX.  Information on weather and water levels are obtained from the Committee on Meteorology and Irrigation by phone.

3 August, 14:30  –Baku - State Environment Committee of Azerbaijan Republic, Mr. Hajiyev Najaf Imamali Oglu

I met with Mr. Hajiyev Najaf Imanali Oglu.  The meeting was at his office for Inspection rather then in the CRTC offices.  He is the Director of the CRTC for Pollution Control.  He is also responsible for the state inspection program.  They have a staff of 80 persons including 15 to 20 inspectors.  They also have one ship with a crew of 10.  They have their own building with three laboratories with a total of 800 square meters.  They communicate by phone, FAX, and letter.  The only computers are attached to specific pieces of laboratory equipment (atomic absorption, and liquid and gas chromatograph).  They have a total of four personal computers (PC) which are not networked.  They also have two other computers (older PCs).  They are collecting information on pollution and entering it into a Microsoft Access database.  They use a hydrodynamic model from VKI to model the hydrodynamic transport of pollution.

They are hoping to get a GIS system with maps.

 3 August, 17:30  – Baku - CRTC for Pollution Control

I met with Mr. Arne Jensen, the Team Leader for the Regional Center for Pollution Control.  He came to the PCU.  I had missed him in my earlier visit to his office.  In the CRTC office, they have currently three computers, with modems.  All computers are Pentium II models.  The computers are not networked.  They have had significant problems with their phone system.  They were unable to get a satisfactory line or connection using the telephone wiring available.  The solution they chose is to use a small microwave transceiver to connect to a point (about 4 Km away) where phone service is available.  They have two lines connected to this service.

They suggested that we meet further at their offices upon my return to Baku.  I would also survey their existing phone system and make recommendations.

4 August, 09:30 Baku - Meeting with Briggs Marine

I met with Mr. Mike Sheraton, Briggs operations manager.  They are under contract with the major oil companies in Azerbaijan to provide oil spill response.  One of their major problems with response is customs / border issues.  Equipment may be delayed at the border for days or even weeks waiting for customs’ clearance.  Radios are the most difficult to import into most countries in the region.  The reason is that they require special licensing and customs clearances.  The countries of Azerbaijan and Georgia have the most restrictive customs, while those in Turkey are impossible.  If they require additional oil spill response equipment or manpower, they obtain it from their headquarters in Aberdeen Scotland rather than locally.  There is some friction between them and CBERA.  They stated that on a recent recovery CBERA was told to leave by the oil company.  They also stated that the larger of the CBERA ships was modified to do geological surveys and thus could not be used at present for oil spill recovery.  If they require ship support, they use the oil field supply vessels from the oil company with which they are working.  They do not operate in Iran, but are trying to change that.  Briggs Marine also operates in the region outside of the Caspian.

The procedure for oil spill response is for them to receive a call from the oil company directly.  The oil company sets up an on-scene commander and an incident command center.  Communications are via mobile telephones, VHF and HF radio, and satellite.

The oil companies do any air or water pollution transport modeling if necessary

They have a modern office with 10 or more personal computers (Pentium I or II).  They are networked (at least for printer sharing) and connected to an ISP via dial-up connections.

4 August, 11:00 – Baku - Meeting with ADANET (PCU’s Internet Service Provider)

I met with Nicolas Grushetsky (Director) and Dennis Neshtoon (System Administrator).  I asked about the service that the PCU was currently receiving.  They provide a 64 Kbps line (no protocol specified) with a maximum monthly transfer of two Gbits.  The cost is $700 a month.   There is some confusion since they have just come out with a new rate sheet with lower rates.  They base their rates on three factors:  Available speed (64 Kbps, 128 Kbps, 256 Kbps, and 512 Kbps), Load factor (the percentage of time that this speed is used), and total amount of information transferred in a month.  Prices vary from a low of $400 (64 Kbps, <10%, and 2 Gbits) to a maximum of $14,400 (512 Kbps, >50%, and 160 Gbits).  They also charge for data storage on their server for web sites and such.

They get their feed from a Russian satellite and from Intelsat.  Their feed rate from the Russian satellite is 2 Gbps.  I understood the transmission rate for Intelsat is the same.  There are no fiber optic cables connecting Baku with the world fiber optic network currently.

The PCU could upgrade their connection to 128 Kbps without replacement of any equipment (assuming the line quality was sufficient).

I asked about radio links (microwave links) and was told that these are available from several services.  I also asked about VSAT connections.  They believed that it was quite expensive ($15,000 per month for 64 Kbps)
.  There are strict license requirements for VSAT providers, so there are few providers.  Two routes are used; one through Russia the other through the US (Intelsat).  They again emphasized the low bandwidth and high cost.  VPN are possible at 32, 64, and 128 Kbps.  They feel that greater then 128 Kbps is cost prohibitive.

5 August, 18:30 – Almaty - Institute of Ecology and Sustainable Development, Thematic Center on Database and Data Management

We met with members of the office of the Thematic Center on Database and Data Management9.  Specific members were; Alexander Nikoloyenko (geographic, computer specialist, and GIS system) and Valery Lysenko (Botanist).

There are eight full time staff in the office with a group of up to 150 scientists that work with the center.  All eight staff are database specialists.  They work with existing database and GIS systems and develop some software.

They have six PCs; the oldest was acquired in 1997.  They are largely Pentium II and III systems set up for graphics and GIS.  They plan to acquire a new computer in September and may acquire more if project loads require.  Five of the computers are connected via a local area network.  The network is peer-to-peer with no server.  They have two color and two black and white printers.  They could not confirm the speed of the net; however it is likely 10Base-T Ethernet.  The remaining computer is used for connection to the Internet.  They are concerned about the presence of viruses.  They had a bad experience with the Chernobyl virus.  The computer is connected to the Internet via a network connection to the server of the National Environmental Center (NEC), which is in turn connected to an Internet provider.  They did not know the speed of the connection but I suspect that it is a 64 Kilobit hardwired connection based on their statement of speed of movement of data.  There is a CD-ROM writer on at least one of the PCs.

They use Microsoft Access and FoxPro as well as ARCView for database management and GIS.  They typically need to share information with the centers for Biodiversity and Sea Level Change.  They have devised a structure for information interchange; however there has been no agreement on the methods for information interchange.  They state that the only agreement has been to exchange finished results rather then raw data
.  They have a large number of datasets in ARCView format.  These include distribution of species, environments, soils, and geographic information
.  These datasets are quite useful and need to be shared.

They have created a web page to represent general information on the Kazakhstan part of the Caspian Environmental Program.  They believe that Atyrau may have created a similar web page.  They wrote the web page in house.  

7 August, 10:30 – Astana - Climate Change Coordination Center, National Focal Point on Climate Change

I met with Dr. Kanat Baigarin, Head of the Climate Change Coordination Center.  It is a branch office of the Ministry of Natural Resources in Kokshetau.  It appears to have a staff of about seven or eight.

There are five computers in the office in addition to several printers and a FAX machine.  The computer network is peer-to-peer.  The connection to the Internet is via an individual modem on each PC.  The phone lines (and most likely the phone switch as well) are new so they have little difficulty in connection.  They are planning to add a server and a direct connection to their ISP in the near future.

8 August, 09:00 – Kokshetau -  National Environmental Center for Sustainable Development for the Republic of Kazakhstan, Chairman of the Caspian Sea and Oil Gas Pollution Problems Committee

I met with Ms. Ludmila Shabanova and others from her center and many others from the Ministry of Natural Resources and Environmental Protection of the Republic of Kazakstan.

To determine the nature of their computer network I met with Erden Sagandykov.  He described their LAN as having 30 computers networked together by Ethernet 10Base-T connections to a hub (perhaps hubs?).  The center has two servers: one primary and a second backup.  The primary server is a Pentium II computer at 220 MHz.  It has two disk drives: one containing 10 Gbytes and the second 6 Gbytes.  The network then connects to a router (Cisco 3600) shared by the entire Ministry.  The router connects to the Internet Service Provider at 64 Kbps.  The line is a satellite connection using ISDN Protocol.  No one knows the exact nature of the connection (satellite used or frequency band).  The ISP is NURSAT.  They do not currently have a firewall or allow dial-in access.

Their phone system uses a Siemans switch.  They state that they have problems with both local and international telephone calls due to overloading of the telephone switch.  A new switch is being constructed but is not ready yet.  Considering the fact that they have to use satellite connections to their ISP, the quality of the existing phone switch is likely poor.  They have some weather-related problems with the satellite connection (suggesting a frequency above 10 GHz) to the ISP.  Power problems are most frequent in the winter when the use of auxiliary heaters over-taxes the power grid.

I then sought to determine the nature of the supporting LAN; I met with Valery Shevchenko, IT specialist of the environmental Protection Committee.  He briefed me on the nature of the remainder of the network.  They have about 100 computers on their network.  Their servers use Windows NT 4.0.  They have two servers; one for email and the other used for database storage.  They have two further servers, which use a version of UNIX called AIX (version 4.21).  They must upgrade to version 4.3 before they can use these servers on the network.  They have a total of nine hubs (one on each floor and several on one floor).  They provided the cost for the direct satellite line as being $600 per month for 64 Kbps connection with a maximum data transfer of 2 Gigabytes.  If the amount transferred goes to 4 Gigabytes then the cost becomes $800.  They seem to believe that to go to 128 Kbps the price would not be much more (I disagree on this point – other information suggests it may be a lot more).  It is also clear that the Internet usage is high and likely to increase (on a sample download the maximum data rate obtained was 1.5 Kbps).  When the new phone switch is completed they may be able to get land connections at a higher rate and/or at a lower price.  They currently do not host either a web site or a FTP site, so the inbound traffic is likely low.

I met at some length with Ludmila to discuss the center’s organization and function.  She provided a great deal of background information particularly on the organization in Kazakhstan.  They were first established as a group to prepare the National Environmental Action Plan (NEAP).  Regional offices were established to provide data on local issues.  About 200 experts provided input to this work.  After this work was completed, they were assigned four tasks by the National Environmental Committee:  1) prepare documents with the intesectoral committee (all national focal points), 2) program and monitor project (have an extensive database of projects), 3) preparation of projects, and 4) Caspian Sea oil and gas pollution problems committee.  They coordinate various national thematic centers within Kazakhstan.

8 August, 15:00  - Kokshetau - Ministry of Natural Resources and Environmental Protection of Kazakhstan

I met with the Deputy Chairman of the Committee of Environmental Protection for Kazakhstan.  It was a short meeting and was intended to thank him for his staff’s hospitality and help.  He views the connection of all centers with a single network as an important task.  The idea first surfaced about 10 years ago as the Republic Ecology Information Network.  Ten design drafts of this system have been developed.  Nothing yet has been implemented.

He asserted that there were 3-dimensional models available to model oil transport in the case of oil spills.  Time ran out and he did not elaborate.

9 August, 11:00 – Astana - Ministry of Communications and Transport

We first met with the head of the division for multi-lateral cooperation.  She was not at all technical.  We briefed her in detail on our needs and she agreed to arrange a meeting with the head of the department of telecommunications.

At noon, we met with the Director of the Telecommunication Department.  He painted a somewhat rosy picture of telecommunications in Kazakhstan and the region.  He stated that there exists a program to provide data service throughout the region.  Three major telecommunications backbones exist or are planned in the next year:

1. Trans-Asia Fiber Optic Cable – Starts in Shanghai, China (where it connects to the international fiber optic networks).  It then goes to Almaty, Tashkent, Ashgabad, Teheran, Istanbul, then by sea cable to Ukraine and Georgia
.

2. Baku-Atyrau cable – This cable is planned for next year.  It would connect to a cable being laid from Astana to Atyrau (which in turn connects to the Trans-Asia Fiber Optic Cable.  It would be laid along with the planned pipeline
 following that same route.

3. A fiber optic cable laid along with the CPC pipeline from the Tenghiz oil field in Kazakhstan, through Atyrau, to Astrakhan and on into Novorassisk.

They are continuing to upgrade their telephone switches using Lucent, Arctel, and Nortel.

9 August, 14:00 –Astana - Meeting with Kazakhstan Oil Company

I met with the Deputy Director of Ecology and Labor Protection and Emergencies, Nazhikenov Kerey (phone 2-5910).  He had received my questionnaire (in error).  He was puzzled as what to do with it.  He said it would need to be reviewed before he could provide any answers.  I told him about the error.  He then stated he would not speak on any telecommunications matters without his boss’ permission.  I asked him other questions about communications, but again he would not respond.  When I asked him about oil spill response and modeling he became aggravated and wanted to know what I was collecting information for.  The interview concluded at this point.

10 August, 09:00 – Atyrau - CRTC on Biodiversity Protection

I met with the coordinator, Mr. Alexander Avraamovich Bolshov, in his office.  Also present was his assistant, Ms. Janat Utepbergenova.  They are the only full time persons in the office.  They have other experts in the office for short stays to work on projects, but mostly they work in their own offices.  They have about 12 persons working with them at any time.

The Center coordinates with CEP.  The are working on the survey of Biodiversity, Transboundary Diagnostic Analysis, drafting a strategic action plan for biodiversity, and national and regional report on the status of biodiversity.  Last June they conducted a meeting in Almaty on biodiversity.

He is planning to arrange meetings with experts on the Caspian ecology program later this afternoon.  Tomorrow we will meet with the Oblast Department of Ecology, department of bio-resources protection of the Ministry of Ecology.  They deal with fishery and seal protection.  We may also meet with the health department and the head of the ecology department of the oil consortium.

I asked him what might be his major communications problem.  He stated that it was lack of email with the experts working on his program.  Most experts work in Almaty at the Academy of Sciences or other scientific institutions.  To transmit email, they must go to different places (because they lack email in their own offices) or dial long distance to the center.  The international consultants (one in the united States) have adequate email.  Within Atyrau, they have adequate email.

They are working on a database for biodiversity.  It is not yet designed yet.  The consultant in the United States is just beginning the design.  It will include: type of organism, quantity, location, identification of time and date of finding, and time and date of last finding.  They have already collected some data but will continue to collect more.  There have been two options considered for database storage location: the first is to collect all data in Baku and the other is to collect the database in Atyrau.  For the moment, it has been decided to keep the database in Atyrau.

They have three computers (I saw at least two more that appear not to be working).  Two are connected together (peer-to-peer for printer sharing).  They have one modem to connect to the outside.   Their Internet service provider is ASTEL.  They have some difficulty with telephone connections.  Long calls (greater then five minutes) are lost and there are difficulties with dial tone and line quality.  There is an additional problem working with the server in Almaty.  They also approached KAZTELCOM, the local telephone company, but the lines were poor.   They did not consider satellite connection.  They also have problems with local telephone calls.  The problem is most noticeable just after it rains.  Apparently, the connection points and punch down blocks are not protected from the weather well.  The local power is ok.  It is off at some times but does not fluctuate greatly.  They will need a UPS to protect the existing and planned computer equipment.

They may purchase another computer in the future for GIS work.  None of their current computers is able to support GIS.  They are also planning to add a second modem for Internet and email access.

They have created a page on the CEP web site with their program information.  It was created in July 2000.

Their major concerns include the need for all national experts to have email.  They feel that all Kazakhstan experts should have access to email.

10 August, 14:30  - Atyrau - Meeting with local experts working with the Biodiversity CRTC

I met with a group of six consultants who have just started working with the center.  One person works on problems with the coastal zone.  He has not started his work yet.  Funds are just now being allocated.  He has prepared reports for the CRTC for Pollution Control.  There are computer problems and lack of access to email.  The expert on seals spoke of the difficulty in collecting data.  They lack remote sensing equipment.  The primary means of collecting information is by air survey during the fall and winter.  They have no means of going out and collecting data directly.  They have less then 10 years of historical data.  There was a recent seal death but not sampling to confirm the cause or location.

The expert from the health department stated that they have collected information on various category of public health for the past three years on the help of USAID.  They get hard copies of information on the rate of diseases related to pollution.  Now this information is kept in the computer in the health department (no local network).

They mentioned that the emergency response center is located Aktau and is just being organized now.  In the case of an oil spill, the oil company is supposed to notify the center within three hours.  But in many cases notification may take as long as ten days.  The oil company is then responsible for cleaning up the spill.  They are also responsible for modeling the path the spill may take and notifying the center.

These experts do not have computers or modems.  They also strongly stated the need for remote sensing.  They would like TV sensors for monitoring some sites as well as remote instruments.

10 August, 17:00  - Atyrau - Meeting with the Oblast Department of Environmental Protection

I met with Mr. Abdrakhnanov.  They are responsible for monitoring all companies and organizations that produce hazardous substances.  They license and monitor their use.  They are also tasked with enforcement of pollution laws.  They provide experts and monitoring of all enterprises within their geographic region and then report to the state organization.  They have a small laboratory to test soil, air, and water (I tried to visit the laboratory, but the person responsible was not there).  They provide data (largely in written form) that becomes part of the State Ecology Bulletin.

They do have a few computers, but they are not networked.  They do not have access to the Internet.

They currently get information on the water and air in the Tenghiz oil field from the oil company directly.  They feel that they need direct monitoring using some type of mobile lab.

The model used for oil spill and circulation modeling is OILMAP
.

I then met with the department head for monitoring.  The problem is they are not well equipped.  The laboratory has low capacity.  They do not have an updated database of the sources of pollution.  They mostly provide statistical data that they collect for the whole Oblast.  These data are provided to the Ministry of Ecology.  Most of the data are in hard copy form.

The raw data collection process is hampered at all stages by lack of equipment and sensor systems.  The collected data are in paper form and must be manually entered into a computer.  The resulting database is not available due to lack of connectivity (no network or modem).

There was an incident at the Tenghiz Oil field were a person or persons was reported to have died under conditions that might be pollution related
.  They would like to monitor conditions in and around the oil field; however, due to lack of equipment, they are unable to do so.

They also report that there are Soviet era historical data that would be useful but it is being hoarded by the generating agencies.  They would like to gain access.

11 August, 09:00 – Atyrau - Meeting with the Northern Caspian Department on Bio-resources protection

I met with the deputy head, Mr. Marat Zhanbatyrov, of the Northern Caspian Department on Bio-resources.  They are a part of the Ministry of Environment and Natural Resources.

They are responsible for the Mangystauskaya Oblast and the Western Kazakhstan Oblast.  They monitor and protect animals and other bio-resources.  They are also responsible for the control of the fish catch.  They collect information on fish catches, location of fish stocks, and spawning grounds.  They monitor the Ural River as well.  They have been providing screens on the pumps drawing water from the Ural to protect young fish.  They are also responsible for publishing warning of hazardous water regions.

The have currently two or three computers that are used for typing only.  They did mention that about one half of their database is on the computer.  However, they have no computer specialist.  There are no modems and no email.  The database, which goes back in some form for almost 65 years, is mostly on paper.  There have been many changes in management, function, and staff of the department over this time so the nature of the collected information has changed over the years.

They are poor in equipment.  Their boats are all out of operation for major maintenance.  The Motorola radios for communication are not working because the bill has not been paid.  As mentioned above they have computers but no training in their use.  They lack database software, modems, email, and a network.  They would like to have a boat that was able to remain offshore for two weeks or more, equipped with a laboratory (they estimate it would take about $1.2 Million US).

11 August, 11:00 – Atyrau -  Meeting with Offshore Kazakhstan International Operating Company (OKIOC)

I met with Vyacheslav Frey, a telecomm engineer with the oil consortium.

They have their own telecommunications network within the region.  It has five sites.  The main site is in The Hague.  They have a grid network using satellite communications.  They operate frame relay supporting voice and data.  They use Ku-Band satellite.  The link between The Hague and Berlin is leased fiber optic cable.  From there they go by satellite to the region.  One site is in Atyrau.  Others include the rigs and other land sites within Kazakhstan.

I asked him for his option of communications within the region.  He was aware of the Trans-Asia Fiber Optic Cable.  It is however in the far east side of the country and is not useful.  He was not aware of any cable connecting to the Trans-Asia Cable running to Astana, Atyrau, or Baku.  He did hear of a cable being laid as part of the CPC Pipeline through the Tenghiz oil field through Atyrau and then continues on through Russia to the Black Sea.  However, this link is not completed.  In addition, there has been some interest by the power company to provide a fiber optic cable along their right-of-way.  They are seeking interest before committing to construction.  OKIOC is interested in cables as they would reduce their connection charges.

There are three major VSAT providers in Kazakhstan: TNS-PLUS in Almaty, NURSAT, and KAZTELECOM.   A consortium lead by Hughes provides VSAT coverage throughout the CIS states.  It is possible to rent a 64 Kbps satellite transceiver.

They use HF-radio for communications throughout the Caspian Sea region.  It is capable of reaching most areas without difficulty.  The major problem is industrial interference.  It is particularly bad in the 3-to-10 MHz bands.  They have to locate the transmitter site outside of Atyrau for this reason.  The major source of interference is large UPS equipment.  They use two major UPS systems (one at 20 KVA and the other at 10 KVA) along with a back-up generator at 200 KVA.  They have two frequencies licensed.  It takes a long time to obtain a license for a radio in Kazakhstan.  Others participating in an emergency from within Kazakhstan can use their license frequency.  However, those from outside the country face a major challenge in obtaining a temporary license even in an emergency.

For communications, they use INMARSAT (Mini-M) as a backup communications path for cars, boats, and fixed sites.  They have one INMARSAT B station.

In Atyrau, the phone lines are poor.  Only dial up connections are available to the ISP.  No ISDN or faster service is available.  On dial up connections, the connection is frequently lost after five minutes or it may take a long time to get connected to the ISP.  The three major ISPs in Atyrau are:  NURSAT, ARNASPRINT, and KAZTELECOM.

They are unable to resell service to others due to the restrictions in their licenses.  They could not speak with any authority about the conditions in the four other countries in the region.  They also urged caution about any service provider that did not currently have a license to operate.

11 August, 14:30 – Atyrau - Meeting with Initiative for Social Action and Renewal in Eurasia (ISAR)

I met with Ms. Susan Gallagher, Atyrau program coordinator in her office.  They established an office in the city in November 1999.  They are funded by USAID.  Their main office is in Almaty.  They are an NGO that is working to aid other NGOs working in the environmental area (among other areas) with communications and data collection.  They host workshops, and help other local NGOs with email and telephone service.  Many of the local organizations do not have phone or email.

She mentioned CASPINFO, a database in the Moscow office, which collects information on Caspian environmental issues.  The database is largely published news articles and related matters.  The database is in Russian.

She confirmed the problems with the phones.  Apparently, the phone numbers with a leading three are the worst, five is better, and two is ok.

11 August, 16:00  – Atyrau -  Meeting with Oblast Telecomm Company

I met with the general director, Mr. Asan Ibrashev, of the local branch of KAZTELECOM.  Also present was the technical director, Mr. Kurmanjaly Imanjaliev.

They are the primary operating Telecommunication Company in Kazakhstan.  They offer a complete range of services in Atyrau.  These include voice, data, and videoconference.  They offer ISDN service at 64 KB.  They also offer 384 KB service for videoconference.  They are connected to the outside via E1 lines at 2 MB.  A fiber optic cable is being constructed from the Trans-Asia cable through Astana to Atyrau.  It is expected that this cable will be completed next year.  Their main switch is an AT&T 5ESS switch.

I asked him for tariff information.  He was unable to give me any information on the 64 KB line but directed me to the main office in Almaty.  I should talk to Lubmiliva Shaboniva at 5-87340.  They also offer microwave connections in the region as well as VSAT terminals.

[Note:  The information that he provided did not agree with the “on the ground” experience of the various users that we were able to contact.  It difficult to understand how the telephone company, within walking distance of the CRTC, cannot provide reliable service. I am told that their switch is located in another facility]

12 August, 11:00  – Almaty - CRTC on Water Level Fluctuations

I met with Terry Evans, Center Leader, in his office.  The center has been in operation about two years.  They are supported financially by TACIS.

They are concerned with the water level fluctuation in the Caspian Sea.  However, the fluctuation can be attributed to a wealth of different causes.  These causes include everything from geological changes in the basin to water balance changes.  They are also concerned with what concrete steps that can be taken to minimize flooding on the longer scale to affect the water level.

They are working with a gridded hydrological model.  The grid spacing is ½ degree.  They selected a gridded model because it does not require highly site-specific information that might be difficult or sensitive to obtain.  The bulk of the model development has been done in Russia.  The model, when completed, will be transferred to each of the countries.  The model relies heavily on GIS data.  The model is PC based.

Terry Evans is part time in the center (one month in three).  There is a part time staff of a deputy manager, an office manager, and a full time secretary.  They have a string of consultants that work on contract.  About 40% of the contract work is done on site, while the rest is done at their home bases.  They have a database of bibliographic references and people.  Most of their field collection is from contracted sources, not established databases.

They have two computers that belong directly to the program.  There are up to fifty in the facility which they are tenant.  They access the Internet via dial-up connection.  They are considering a network and also a direct connection (probably 64 Kbps).  The estimated cost of the connection is $450 per month.

They are considering accessing HYCOS data from the WMO office.  This meteorological database is available via satellite.  They are also considering a second database, WHYCOS (World Hydrological Cycle Observing System), for hydrological data.  WHYCOS is a worldwide system to allow the interchange of water-related data
 (appendix B for details of the program).

14 August, 10:00 Baku - Meeting with the CRTC for Pollution Control

I visited their office and surveyed their phone equipment.  The phone switch is a Panasonic 206 Electronic Modular Switch System.  It is connected to a Power Science Ltd. (catalogue # 86380942740-PCU-57V) radio link system.  The antenna is roof mounted (a roughly 9 inch square antenna).  It connects to a receiver about 5 km away on a nearby mountain.  The operating frequency is 4248 MHz.  They receive two channels (two phone numbers) through the link.  The link speed is likely 19.6 Kbps or less.  This is confirmed by the fact that the maximum modem connection rate is always less then 19.6 Kbps.  They report the cost at $15 per channel per month
.  They estimate the cost of installation at $300.  This system is necessary to provide any phone service at all.  The local wired phone connections are poor to non-existent.  It should be noted that the direct line distance to the PCU is 12 to 13 Km. The PCU is visible from the roof of the CRTC.

They have two PCs, one of which has a modem.  They are planning to obtain a second modem.

They have several databases related to their work.  These include sources of pollution of the Caspian Sea, river and industrial discharges, and urban discharges.  The CRTC for Pollution Assessment in Iran will collect data on open sea pollution.

4.0
FINDING AND RECOMMENDATIONS

4.1
Data Connectivity

The first major issue is to determine the extent of the connections to be provided.  At the core of the connection should be the ten CRTCs and the PCU.  The second ring would be the National Focal Points.  The third ring would include the regional centers, consultants, and organizations not formally part of CEP.

Each CRTC has it own unique issues related to communications.  In summary, these issues along with potential solutions are:

· PCU and Theme for Data and Information Management – has the best communications.  It is connected at 64 Kbps with a dedicated line.  It forms the hub of the CEP communications network.  The telephone connection from the center is good both within the region and internationally.  As the data needs increase, the connection would have to be increased to 128 Kbps or higher.

· CRTC for Pollution Control – is connected via radio link with low speed dial-up connection.  Their phone service uses the same link.  A potential solution would be to provide a radio link at 64 Kbps to the PCU.  Phone and data could share the same link.

· CRTC for Water Level Fluctuations – Has dial-up service only.  However, dedicated 64 Kbps or higher is available.  Their phone service is good.

· CRTC for Protection of Biodiversity – has little or no connection.  Their data connection potential is the most problematic of all the centers surveyed.  The only sure connection is to use VSAT service to a service provider (likely in Almaty).  Reliable phone service non-existent in many areas of Atyrau (including the location of the CRTC).  The same link could be used to provide phone service.

The national focal points have vastly differing conditions.

· Azerbaijan, the State Committee for Pollution Control – their computer resources are minimal.  To upgrade their computers, network, and connectivity (also train and operate) would be a major expense (tens of thousands of dollars).  Their phone system is in similar disrepair.  The budget of this agency so stretched that these improvements could not be done within budget.  Outside assistance would be required (both for the initial equipment and also for its continued operation).

· Kazakhstan, National Environmental Center for Sustainable Development – They are part of an established network, which is able to provide the connectivity needed.  However, the phone system that uses the local telephone provider is poor.

The third ring of participants all has similar problems.

· Email – each consultant needs to be able to access and exchange email where possible.  It should be possible to establish email accounts for all participants on the CEP network.  This would require access numbers to be provided at each of the CRTCs.  One or perhaps more dial-up lines could be added to the existing (or planned local networks).  Consultants could then reach the CEP network by dialing a local number and then send / receive email.

· Exchange of Information – attachments to email could be used.  Other means would include the existing Web site, a new FTP site, or public information files available through the mail server.  It is likely that some combination of these systems would be used.

· Internet Access – Using the potential CEP network is likely to be too slow and too costly to provide Internet access to the third ring clients.  The CRTCs would have Internet access directly.

4.2
Network Topology

In order to provide the necessary backbone for a potential CEP network, I suggest that a Virtual Private Network (VPN) be considered using the Internet.  A VPN uses each site’s connection to the Internet to allow traffic from one site to be routed in a secure manner to another site.  To users, the network would appear to be a single network.  Data could be shared as if the computers were directly connected.  It is a well-established technique and would suit this situation.  There are some considerations:

1. Each site, in the first ring, should have direct Internet connections (PCU and CRTCs).  Dial-up connections can work but the data transfer rate is too slow to be useful.  They are also subject to the availability of lines.

2. Each site should have its own local area network.  This would include a router, server, and connected PCs.

3. Each site should have a Firewall.  None of the sites currently has a firewall.  A firewall is used to protect the site against hacker attacks from the Internet.  While the network does not carry sensitive information or information that is high on the priority list for hackers, any site is subject to persons entering for curiosity or to do mischief.  The potential loss of critical information is high.  Hackers also use networks as stepping-stones to other networks (either to conceal their origins or to avoid phone charges or both).

4. The ISPs used by each of the sites must by poled to determine if they support VPN and are able to allow VPN traffic to pass.  Test must also be made before any hardware is purchased to determine if they do pass the required information.  Any Terms of Reference (TOR) should address specific performance issues.  Alternative or competing providers should be considered so as to get the lowest possible price and best performance.

5. A study should be undertaken (Theme for Data and Information Management or independent part) to determine the best connection rate.  This study likely would include a small-scale model of the entire data network.  This should consider the data to be exchanged, other services carried (phone, FAX, email), second and third ring clients, and likely growth in the system.

6. Investigate the existing or planned routers to assure that they can be used for VPN.  This is important for second and third ring clients as well.

There are major additions to the current equipment that will be required to provide this network (firewalls are not mentioned as they are required throughout):

1. PCU and Theme for Database and Information Management – upgrade to 128 Kbps, additional dial up line.

2. CRTC for Pollution Control – Server, router, radio link to PCU supporting 64 Kbps, MUX (multiplexer used to allow phone and data traffic on the same line), network card for PCs, and cabling.  Additional equipment is needed on the PCU end to provide the other end of the radio link and interface with the telephone system.

3. CRTC for Water Level Fluctuations – Server, router, dedicated line at 64 Kbps, one or more modems with phone lines for dial-up traffic, network card for PCs, and cabling.

4. CRTC for Protection of Biodiversity – VSAT terminal to ISP at 64 Kbps
, Server, router, one or more modems with phone lines for dial-up traffic, network card for PCs (they may have some since they seem to have peer-to-peer networking), and cabling.

Before this system can be designed the remaining three countries need to be surveyed.  If the existence of the Trans-Asia Cable is confirmed, Iran and Turkmenistan may be not a major problem for connectivity.  I understand that in Turkmenistan the government is going to provide all Internet access.  This suggests that access is possible but at a high cost.  Any alternatives (international telephone, satellite, or radio) will run into licensing or cost issues or both.  The Russian connection is likely to be different for Moscow and Astrakhan.  Good Internet connections exist in Moscow.

A secondary issue for connectivity in all countries is the “local loop” or “last mile”.  This refers to the connection between the ISP and the site.  While in some sections of cities (where newer switches have been installed and the wiring is good) this is not a difficulty; in other sections this connectivity is a major obstacle.  Baku is a good example.

An access point outside of the region should be considered for the network.  This would be quite useful for consultants and program managers who require access to the network.  This would also allow those using the network within the region a outlet to access data on one or more networks containing data of a similar type.  This might be one or more locations (UNDP, TACIS, The World Bank) that is available to international consultants.  This would allow wider international access to the data and to allow contribution and monitoring of the program.  Wider access is facilitated by providing additional paths into the members of the network.  Currently access is only provided by the individual ISPs.  If the ISPs are located on regions of the Internet that are served by low speed connections that are available only part time, then the common search engines will not pick up links to the programs web sites as readily as if they were on more highly traveled portions of the Internet.

Other potential backbone elements must also be considered.  One or more of the oil companies operating in the region might be willing to assist in connectivity as a grant-in-kind to the program.  The use of WMO facilities must be further investigated.

4.3
Communications Related to Oil Spill Response

Oil spill response in the two countries visited in the region largely centers on the oil companies.  They have a variety of communications at their disposal.  The most useful is HF radio.  Groups working directly with the oil companies (Briggs Marine) have access to this communications system and have their own capacity.  The two frequencies are likely sufficient for small to moderate cleanups wholly in national waters.  Larger spills or those that cross national areas of responsibility will require greater assets.  Other governmental and non-governmental groups that need to coordinate or monitor this effort are faced with major communications problems.  Many of the groups do not have the funds to provide any communications equipment.  Others may have some equipment but it is old and may not operate.  All groups are faced with the problem of importing radio equipment into countries in the region.  Frequency assignments and licenses are difficult and time-consuming to obtain
.

There is no regional response authority or command structure so each nation has its own capacity.  This assures that the requirements and rules will differ between nations.

If the local governments begin to take a larger role in the coordination and management of spills and other environmental incidents, then the entire communications structure for oil spill response will require reconsideration.  Now the oil company largely runs it with oil company (or contractor) assets.  Monitoring and coordination outside the oil company are minimal.

5.0
OTHER MAJOR ISSUES ENCOUNTERED

5.1
Exchange of Raw or Calibrated Data

There is a lack of uniform consensus on the exchange of primary or “raw” data.  We found no organizations that were unwilling to exchange raw data, however we were frequently told of other organizations that were unwilling to exchange data.  The major problem seems to stem from historical data sets that were collected in the past.  It may be that these sets have some monetary value, the agencies are strapped for money and thus any potential revenue source are considered vital.

5.2
Lack of Universal Email Access

Some members of the team working on the project do not have email.  It is either because they do not have email access at their place of work and thus do not have a email address or they do not have any access to the Internet without going to a third party provider (Internet Café) or calling long distance.  Any potential CEP network should provide access points for consultants and other agencies to tap into the network for email and data exchange.

5.3
No Final Overall Database Design or Standard

It appears that even with the major contributions of the Theme for Databases in Baku and the National Center in Almaty, the design for the database is in its early stages of evolution.  Many tasks have been begun but have not progressed very far, others have not yet begun.  The major obstacle, in my option, is the lack of a very detailed design and the clear commitment to a distributed database.  A distributed database would encompass all the data collected as part of this program.  It would be hosted on a wide range of systems throughout CEP.  Any one accessing a portion of the database would have the entire collection at their disposal.  As things currently stand, the databases are considered as a collection of individual databases that will be shared.

Upon my return, I did receive emails and reports that suggests that this issue is being addressed or at least considered.

This issue is critical to the telecommunications design as the major task of the CEP network will be to support the exchange of data.  With out a final design for the data exchange it is difficult to finalize the needs of the telecommunications design.

6.0
Survey Questions

Questions asked of persons interviewed.  The questionnaire was originally written February 29, 2000.  It was updated to add questions related to oil spill response on July 21, 2000.

Introduction

The purpose of this questionnaire is to aid in the collection of data for the telecommunications survey.  The survey is tasked to accomplish three goals:

1. Survey the telecommunications needs of the program participants.  
2. Survey the existing telecommunications infrastructure and regulatory environment.

3. Recommended Telecommunications Infrastructure Options.
The survey will focus primarily on the data needs but also consider the needs for voice, fax, email, and video as well.  The questionnaire will be given out ahead of the in-country meetings in order to allow the participants to collect information that may not be readily available, aid in the selection of persons who may wish to contribute to the meetings, and allow the meetings to proceed efficiently (especially in view of the language differences and technical jargon).

Survey


Overview – Questions relating to mission and job function

· What location are these responses for?

· What is the location’s primary function?

· What other functions does the location perform?

· How many persons are working at this location?

· What is personal breakdown by function, discipline?

· Is there an organization chart?

· Is there a full or part time Information Technology (IT) or Computer professional on staff?  What are their responsibilities?

· Is there a database administrator, developer, or software developer on staff?

Computer – Questions relating to hardware used, capacities

· How many Personal Computers (PC) are located at this site, what is the range of processor speed, storage capacity?

· Is it anticipated that new computers will be added in the next 12 to 24 months?  If so, how many?

· Are the computers networked?  If so how many are attached to the network?  What network protocols are used?

· How is the network wired (copper wire, fiber optic, coaxial cable)?

· How many hubs, routers, or switches comprise the Network?

· Is there a Network server?  What are the capacities of the server?  Is there more then one server?  If there are more then one, what are their functions?  How is the network cabled?  Is there a network diagram available?

· Is there a data storage server, CD ROM jukebox, CD ROM Cutter, or DVD drive(s)?

· Is there a scanner, slide scanner, or video capture device available.  Does the network store, process, or collect video images.

· Is the Network connected to the Internet?  If so, how?

· Is the Network used for email or news?

Database – Questions relating to Databases used, software, and the extend that data is shared

· What Database Management Systems (DBMS) are being used?  What versions?

· Are the DBMS off the shelf or have they been developed?

· What databases exist and are planned?

· How will the information in the databases be shared?

· Will any of the information be posted to the WWW or to a FTP site?

· How is the information collected, processed, verified, stored, and archived?

· What types of information is contained in the databases (numerical, text, pictures, sound, video)

· Are the databases encrypted or password protected?

· Beyond scientific value, is there any value to the information in the databases; are there any distribution limits on the information?  If so, what are they?

· Was any of the database information purchased?

· Is there a Geographic Information System (GIS)?  If so, is it integrated with the rest of the database(s)?

· What map databases are used?  Are there any restrictions on the dissemination of this information?

Connections – Questions relating to the interconnections of this location with others

· Do any of the computers have modems?  If so what speeds and protocols do they use?  How often are they able to connect at this rate?  How often are they disconnected due to line problems?

· What are the costs associated with the phone connection (line, time on line, distance)?  Are there any numbers the can be reached without charge?

· Where do they connect?  For what purpose?

· Do they connect to the Internet?  What Points of Presence (POP) do they use?

· What speeds does the POP offer?

· Are there any direct or non-dial connections?  Leased lines?

· Are there any higher speed connections available, ISDN, DLS, T1/E1, x.25, etc.?

· Are there any satellite lines used?

· Approximately how far is the office from the local telephone office?

· Are the phone lines above or below ground?

· Are there problems with phone service in rain, wind, or cold weather?  Power outages?

· How often is the telephone service out of order?

Emergency Response – Questions relating to the oil spill response capability (for those sites performing or aiding in that function)

Communications

· What is the communications organization for this type of emergency?

· What organization assigns frequencies, regulates traffic, and licenses?

· What is your principle emergency communications method, secondary (telephone, radio, satellite, fax, email, etc.).

· If telephone, what provisions are made for loss of service?

· If telephone, are dedicated lines used (“hot lines”) or are the circuits dialed?

· If telephone, is there a “calling tree” used.  Is this tree tested?  How many members?

· If radio, what frequencies are used (primary, secondary)?  What is the transmitter power?  The size and location of the antenna?

· If radio, are there any local restrictions to signal propagation (mountains, power stations, high-voltage transmission lines)?

· If radio, is there a repeater network.  Is the network national or regional?

· If satellite, what is the nature of the equipment?

· If satellite, what provider, satellite, band is used?

· If satellite, what are the costs

· If satellite, is it used only for voice or FAX and email as well?

· If FAX, is a dedicated line used?  Separate machines for incoming and outgoing?

· If FAX, is the line shared with a voice phone?

· If email, is there a dedicated line to the Internet Service Provider (ISP)?

· If email, what is the type and speed of the connection?

· If email, is the system on a stand alone machine or a network?

· What actions are taken on communications failure?  Higher agency, coordinating activity, subordinate activity?

· How often is the system tested?

· What are the results of the past tests?

· How are connections within the region, outside the region made?

· Is there an emergency power source?

· Is that source tested?  How often?  What is the fuel capacity (hours, days)?

Coordination

· What regulations govern reporting of spills?  How are they enforced?  What is the compliance rate?

· How is notice of a spill or an event received?

· What is your role?

· What actions are taken on notice?

· Is there a standing checklist or procedure guide?

· With whom do you need to coordinate your actions?

· What elements are subordinate?  What actions do they take?

· What regulations, procedures, standards govern your actions?

· How is outside / emergency assistance coordinated?

· How is communications capacity assigned to these units?

· What is their typical role?

Planning

· Who is responsible for the overall planning?

· What governmental / non-governmental agencies are involved?

· What commercial / scientific / educational institutions are involved?

· Is there a written plan or guide?

· How often is there an exercise?  Is the exercise full scale?

· What, if any, communications recommendations were made after the last exercise?

Operations

· Where are the principle oil production regions?

· What modes of transportation are used (tanker, pipeline, barge, etc.)?

· What are the routes?

· What sensitive environments lie along these routes?

· What reporting (communications means) methods are used for these routes?

· What authority controls movements along these routes?

· What is their role in emergency operations?

Resource Allocation

· How are assets (containment booms, tankers, chemicals, aircraft, etc.) assigned?

· Where (if any) are the databases of assets located?  What platform?  What database language?

· How are these databases accesses?  How are they interconnected?

· How does this system connect to international systems?

· Who is responsible for updates?  How are they Maintained?

· Is a GIS system in use?

Voice and Video – Questions relating to other types of connections used by the office

· How many telephones are in the office?  What type?  What manufacture?

· How many telephone lines are in the office?

· Is there a local phone switch in the office or the building?  If so, what type?  If not, is each phone on a separate line?

· How often are calls made out of the local city?  Internationally?

· How expensive are calls out of the city and to other countries?

· For International calls, is a calling card used (AT&T, Sprint, MCI, British Telecom, etc.)?

· How often is there no dial tone?  How often is the connection too poor to use?

· Does the office use Internet Telephone or Phone over IP?

· How many fax machines are there in the office?  Do they have there own lines or do they share the lines with voice phones?

· To what locations are Fax’s typically sent?

· Does the office have Video Conferencing?  How is it connected?

Additional Information

· Is there any other information, related to telecommunications that should be added?

7.0
Schedule

31 July 2000 – Monday

20:45, Depart Washington DC

08:00, Arrive in Baku, Azerbaijan (2 August 2000)

2 August 2000 – Wednesday: Baku

09:30 Arrived at PCU

09:45 – 11:00 Meeting with Vladimir L. Vladymyrov, Ph.D., UNDP/GEF

13:00 - 
Meeting with TACIS staff at PCU

3 August 2000 – Thursday: Baku

09:00 – 10:00 
Meeting with Mr. Balaaga M. Balayev, Deputy Director, Caspian Basin Emergency Response Agency

11:00 – 11:45 Meeting with Mr. Fuad Akhund-Zade, The State Committee of Azerbaijan Republic on Ecology and Nature Utilization Control, Head of Environmental Projects Department, NFP Office

14:30 – 15:00 
Meeting with Mr. Hajiyev Najaf Imamali Oglu, State Environment Committee of Azerbaijan Republic; also, Director, CRTC on Pollution Control

17:30 Meeting with CRTC Pollution Control

4 August 2000 – Friday: Baku

09:30 Meeting with Briggs Marine

11:00 Meeting with ADANET

5 August 2000 – Saturday: Baku to Almaty

11:00 Depart Baku, Azerbaijan to Almaty, Kazakhstan

17:30 Arrive in Almaty

18:30 Meeting with Institute of Ecology and Sustainable Development, Thematic Center on Database and Data Management

6 August 2000 – Sunday: Almaty

(No meetings scheduled)

7 August 2000 – Monday: Almaty to Astena to Kokshetau

07:05 Depart Almaty to Astana

08:35 Arrive in Astana

10:30 Meeting with Dr. Kanat Baigarin, Head of Climate Change Coordination Center, National Focal Point on Climate Change, the Republic of Kazakhstan

14:30 Depart Astana for Kokshetau by car

19:30 Arrive Kokshetau

8 August 2000 – Tuesday: Kokshetau

09:00 Meeting with Natural Center for Sustainable Development for the Republic of Kazakhstan, Chairman of the Caspian Sea and Oil Gas Pollution Problems Committee, Ms. Ludmila Shabanova

15:00 Meeting with Deputy Chairman of the Committee of Environmental Protection

9 August 2000 – Wednesday: Kokshetau to Atyrau

06:00 Depart Kokshetau for Astana by car

11:00 Meeting with Ministry of Communications and Transport

14:00 Meeting with Kazakhstan Oil

16:45 Depart Astana for Atyrau

19:30 Arrive Atyrau (two hours time difference)

10 August 2000 – Thursday: Atyrau

09:00 Meeting with CRTC on Biodiversity Protection

14:30 Meeting with Caspian Ecology Program Experts

17:00 Meeting with Department of Bioresource Protection, Ministry of Ecology

11 August 2000 – Friday: Atyrau to Almaty

09:15 Meeting with Northern Caspian Department on Bioresources Protection

11:00 Meeting with Oil Company, OKIOC

14:30 Meeting with ISAR

16:00 Meeting with KAZTELECOM

21:25 Depart Atyrau for Almaty

12 August 2000 – Saturday: Almaty to Baku

02:15 Arrive Almaty

11:00 Meeting with CRTC on Water Level Fluctuations

18:30 Depart Almaty, Kazakhstan for Baku, Azerbaijan

20:30 Arrive Baku

13 August 2000 – Sunday: Baku

(No meetings scheduled)

14 August 2000 – Monday: Baku

10:00 Meeting with CRTC for Pollution Control

15 August 2000 – Tuesday: Return to U.S.

04:40 Depart Baku for Washington DC

14:00 Arrive Washington DC (9 hours time difference)

8.0
WORLD HYDROLOGICAL CYCLE OBSERVING SYSTEM (WHYCOS)

Foreword

Everyone agrees that freshwater is a critical resource, but much remains to be done to ensure that all the world's population has equitable access to sufficient water to meet even basic needs. The Comprehensive Assessment of the Freshwater Resources of the World showed that 40 per cent of the world's population today lives in countries which have medium-to-high water stress. Unless water resources are wisely managed, shortages could become a serious obstacle to economic and social progress, particularly in the least developed countries.

Adequate information is essential for wise management of water resources. Sadly, at the global scale our ability to provide information about the status and trend of water resources is declining. Many developing countries are unable to maintain their systems for acquiring water-related data, and for disseminating them to decision makers, engineers, resource managers, and the public. To counter these trends, an essential goal of WMO is to assist its Members in maintaining and improving their information systems. The Organization uses such means as technology transfer and training, collaboration among meteorological and hydrological services, and international exchange of data and information.

The World Hydrological Cycle Observing System (WHYCOS) has been developed to contribute to this goal. Composed of regional systems (HYCOSs) implemented by cooperating nations, WHYCOS will complement national efforts to provide the information required for wise water resource management. Modeled on WMO's World Weather Watch (WWW), and using the same information and telecommunications technology, WHYCOS will provide a vehicle not only for disseminating high quality information, but also for promoting international collaboration. It will build the capacity of national Hydrological Services (NHSs), so that they are ready to face the demands of the 21st century. It will provide a means for the international community to monitor more accurately water resources at the global level, and to understand the global hydrological cycle.

The first steps in implementing WHYCOS have been made through regional HYCOSs in the Mediterranean, Southern Africa, and West-Central Africa. They have been made possible by collaboration between WMO, the World Bank, the European Union, and the Government of France. On behalf of the WMO and its participating Member countries, I am pleased to express our gratitude for this support, and my hope that other HYCOSs may soon be added to the global WHYCOS family. 

(G. O. P. Obasi) 
Secretary-General 

The Need for WHYCOS

During this century, the pressure on freshwater resources has increased dramatically. The world's population has already reached 5.5 billion, and will pass 8 billion within two decades. In 1997, one-third of the world's population was estimated to live under water-stress conditions, and it is expected that by 2025 two-thirds of the population will do so. Demand for water can only increase, but growing pollution is likely to reduce the available quantity of suitable water. Irrigated agriculture and hydroelectric power generation compete with other uses for limited water within national boundaries. At the same time, maintaining the health of aquatic ecosystems is increasingly accepted as an essential concern. There are about 300 river basins and numerous aquifers which are shared among two or more nations; competition for water among nations could become a potential source of conflict. 

In these circumstances, planning and decision-making must achieve new levels of sophistication, reliability, and acceptance. This will demand timely, accurate and comprehensive information about the status of water resources, to complement information about the economic, social, and environmental dimensions of water use. Unfortunately, in many parts of the world the systems for collecting and managing water-related information are inadequate, and often are deteriorating. Particular difficulties include a lack of resources to maintain observing stations, differing procedures for collecting data, variations in quality assurance procedures and standards between different agencies and countries, unreliable telecommunication systems, and outdated systems for information management. 

For all these reasons, in 1993 WMO, in association with the World Bank, launched WHYCOS. Its objectives are to: 

· Strengthen the technical and institutional capacities of hydrological services to capture and process hydrological data, and meet the needs of their end users for information on the status and trend of water resources; 

· Establish a global network of national hydrological observatories which provide information of a consistent quality, transmitted in real time to national and regional databases, via the Global Telecommunication System (GTS) of WMO; and 

· Promote and facilitate the dissemination and use of water-related information, using modern information technology such as the World Wide Web and CD-ROMs. 

The WHYCOS concept

WHYCOS is a global programme, modeled on the WMO's World Weather Watch. It has two components: 

· a support component, which strengthens cooperative links among participating countries; and 

· an operational component, which achieves "on the ground" implementation at regional and international river basin levels. 

WHYCOS data network (19 Kb)
WHYCOS is based on a global network of reference stations, which transmit hydrological and meteorological data in near real-time, via satellites, to NHSs and regional centres. These data enable the provision of constantly updated national and regionally-distributed databases, of consistently high quality. WHYCOS aims to support, in all parts of the world, the establishment and enhancement of information systems which can supply reliable water-related data to resource planners, decision makers, scientists and the general public. 

WHYCOS does not replace existing hydrological observing programmes, but supplements them (see the benefits of WHYCOS). An important product of WHYCOS is regional datasets that are of consistent quality and can be used in preparing products for water resources assessment and management. However, WHYCOS has been conceived, perhaps more importantly, as a vehicle for technology transfer, training and capacity building. WHYCOS is being developed in the form of regional components, HYCOSs, which meet the priorities expressed by the participating countries. In its initial phase WHYCOS has focused on establishing components in international river basins, in the catchment areas of enclosed seas, and in regions of Africa which are poorly served by hydrological information. 

HYCOS regional components around the world
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By providing a framework of common guidelines and standards, WHYCOS enables the use of information from the regional HYCOSs for larger scale applications, such as research into the global hydrological cycle. Hence, WHYCOS can make an important contribution to the work of other WMO and international scientific programmes which require water-related information. 
How does WHYCOS work?

WHYCOS consists of a number of regional components, each of which is independently implemented and responsive to local needs. Each component is launched when the countries concerned have expressed their collective desire for such a development, and their commitment to making it a success. 

Implementation at a regional scale enables each HYCOS to establish institutional and financial arrangements which are appropriate to the region. It also allows each HYCOS to select activities and procedures and design products, which are specific to the hydrological characteristics of the region and also meet the particular needs of the region, the participating countries and their hydrological services, and the end users. 

Key steps in establishing a regional HYCOS include:   

· Reaching agreement among participating countries to proceed with establishing a HYCOS. This is an essential first step, to ensure that there is joint commitment to the concept, and that the system will be maintained into the future. 


· Defining the needs which are to be met. In general, these include the information required to underpin sustainable economic and social development in the participating countries, specific needs for capacity building in their hydrological services, and the needs of the international community for hydrological data to support global water resources assessment and hydrological/environmental science. An Information Infrastructure Directory provides contact information on the HYCOS participants, collaborators, and end users. 

· Installing a real-time data collection and transmission system. This system consists of observing stations equipped with Data Collection Platforms (DCPs), transmitting data via satellites, the GTS and the Internet, and includes national and regional data receiving centres. The DCPs incorporate multiple sensors to capture up to 16 variables, which describe the state of the local water resource and weather conditions. The observing stations are nationally and regionally important benchmark sites, most of which already exist, but require upgrading. 


· Upgrading national data processing and archiving systems. Implementation of a HYCOS provides a vehicle for installing new equipment for archiving and retrieving data, introducing refined data processing and quality assurance procedures, and providing appropriate staff training. Existing facilities are used as a starting point, but are strengthened and extended as necessary. 


· Establishing distributed regional databases. These are designed to provide data of defined, consistent quality, which are regularly updated and available to users in a timely manner. The existence of distributed regional databases provides support for individual countries, and provides opportunities for more efficient handling of information about shared water bodies. 

· Establishing a regional telecommunication network. This is designed to exchange messages, verified data and information via e-mail and electronic file and document transmission. The network encourages collaboration between governments, hydrological services, and other operational or research organizations. 


· Preparing and disseminating hydrological information of national and regional interest. A wide range of information products, which meet specific user needs, can be prepared from the data provided by the observing system. This includes forecasts, hydrological statistics, information on trends on the state of the water resource, or "yearbooks" in electronic format. Products are designed to meet specific needs of users and are widely disseminated via the regional telecommunication network and other, more traditional methods.
 

· Staff training. Training in the use of the newly introduced technology is, of course, essential, but the opportunity can also be taken to provide refresher training in more conventional hydrological skills, as well as in non-technical areas such as administration, public relations, marketing and customer service. 

· Performance monitoring and follow-up. Careful monitoring of performance against defined objectives will be maintained, to avoid the difficulties which in the past have been so common in capacity-building programmes. This will provide the ability to identify impediments to successful implementation, and their removal, thus assuring long-term sustainability. 

NHSs are responsible for HYCOS implementation at the national level. However, the WHYCOS concept increases the extent and quality of the services' communication with collaborators in the region and beyond, as well as with the users of their products. Hence, the services benefit from greater access to technology and support, and from the recognition that flows from their provision of enhanced services to their users. 

How is WHYCOS managed?

WHYCOS is the global "umbrella" for independent regional HYCOSs. Each HYCOS brings together several hydrological services which have common interests, either because they share a common drainage basin or are in a well-defined geographical and hydrological region. Membership of a HYCOS is voluntary, and the individual hydrological services may operate independently or in association with others, depending on their regional context. They maintain their sovereignty over all data and information they share within WHYCOS.

To establish a common conceptual basis and to ensure consistency of practice and results, overall guidance is provided by the WHYCOS International Advisory Group (WIAG), working under the WMO umbrella. WIAG comprises representatives of HYCOS components, WMO, funding agencies, regional groupings, and scientific institutions and programmes. It meets at least once each year, under the chairmanship of the president of the WMO Commission for Hydrology. 

WHYCOS is serviced by the WMO Secretariat through the Hydrology and Water Resources Department. Collaboration with other spheres of interest in the meteorological world is assured through a WHYCOS Coordination Group within the WMO Secretariat, which will bring together representatives of interested departments (such as World Weather Watch (WWW), Technical Cooperation Programme (TCO) and Education and Training Programme (ETR) and regional offices of the Organization.  

WHYCOS, other observing systems and data exchange

The international community has established several global observing systems and scientific programmes, the aim of which are to monitor the state of the global environment, detect changes, and provide the scientific knowledge required to develop appropriate response strategies. These systems include the Global Climate Observing System (GCOS), the Global Terrestrial Observing System (GTOS), the Global Oceanic Observing System (GOOS), and the Global Environment Monitoring System (GEMS). 

At present there is no common mechanism for the exchange of water-related observations. Hence, it is not possible to integrate and make efficient use of all the observations that are presently made. WHYCOS will contribute to a solution by providing a single, easily accessed source of information on selected hydrological information of global significance. A major contribution of WHYCOS, then, will be to provide a means of incorporating information about the global water cycle into efforts to understand the global environment. 

A key element for promoting data exchange and scientific cooperation is the establishment, using the Internet and other modern data transmission technologies, of a "global hydrological information system". It will provide a medium for easy, fast dissemination and exchange of water-related data and information, which has become a prerequisite for efficient and cost-effective operational hydrology. The "global hydrological information system" will be coordinated with existing information networks and databases, at national, regional and global levels. In addition to meeting the needs of national and regional users, the global system will enable the exchange of information with databases maintained under the family of Global Observing Systems (GOSs). 

Participating Hydrological Services establish sites on the World Wide Web to enable easy access to selected information. Raw data will be available in near-real time, although the service responsible for each monitoring station will subsequently carry out data quality assurance, according to WHYCOS criteria of data standards and timeliness. Derived products, such as maps of specific runoff, may be subject to cost recovery, to generate revenue for the hydrological services. 

To ensure that WHYCOS data and products meet the requirements of the end users, the global system and sites on the World Wide Web will be used for discussing results, obtaining feedback, expressing needs, and sharing ideas and views. Electronic communication will be supplemented by face-to-face meetings, for such purposes as fine tuning programme outputs to meet the precise needs of end users. 


9.0
Abbreviations

Baud
A unit of speed in data transmission usually equal to one bit per second
Calling Tree
A sequence or pattern of calls to notify or pass information to a group in an orderly manner.

Category 5
A term of art used for the capacity of computer cable.  The higher the number used the greater the capacity.  Category 3 is standard telephone wire.  Category 5 is used for most computer network cable.  It is capable of carrying data on a network at better then 100 Mbaud

CD ROM Cutter
A device to produce a CD-ROM

CD ROM Jukebox
A device to store CD-ROMs and select data from one or more CD-ROMs automatically

CD-ROM
1.
Acronym for compact disc read-only memory. A form of storage characterized by high capacity (roughly 650 megabytes) and the use of laser optics rather than magnetic means for reading data. Although CD-ROM drives are strictly read-only, they are similar to CD-R drives (write once, read many), optical WORM (write once, read many) devices, and to optical read-write drives.
2.
An individual compact disc designed for use with a computer and capable of storing up to 650 megabytes of data. 

CSU/DSU
Channel Service Unit / Digital Service Unit – Devices used to connect a Network to an Analogue T1 or E1 line.  They also serve to isolate the network from the line for testing


DSL
Digital Subscriber Line – A circuit that is capable of transmitting a high rates (1 Mbaud or greater) from the network to the user and a lower rate (100 Kbaud) from the user to the network

DVD Drive
Digital Video Disk - With digital video disc technology, video, audio, and computer data can be encoded onto a compact disc (CD). A digital video disc can store greater amounts of data than traditional CDs. A standard single-layered, single-sided digital video disc can store 4.7 GB of data; a two-layered standard enhances the single-sided layer to 8.5GB. Digital video discs can be double-sided with a maximum storage of 17 GB per disc. A digital video disc player is needed to read digital video discs. This player is equipped to read older optical storage technologies. Advocates of digital video disc technology intend to replace current digital storage formats, such as laserdisc, CD-ROM, and audio CDs, with the single digital format of digital video disc.

E1
A European standard for transmission capacity handling 2.048 Mbps.

Ethernet 10-Base-T
An Ethernet network is characterized by a single, passive, serial bus to which all devices are connected.  Each device detects the presence or absence of data on the bus.  10-Base-T is the network or bus speed of 10 Mbps.

Fiber Optic Cable
A cable constructed of a very fine glass fiber.  It has the capacity of transmitting optical signals long distances at very low loss.  It is used for high rate data transmission over long distances.

Frame Relay
A data transmission technology that quickly switches and routes digital packets with a low bit rate error.

Firewall
Application software which can reside in a communications router, server, or some other device.  That device physically and/or logically is a first point of access into a networked system.  On an active basis, the device can block access to unauthorized entities, effectively acting as a security firewall.

FTP
File Transfer Protocol – Also a site where files or stored on the web.

Gbyte
Gigabyte – A billion bytes of data.

GIS
Graphic Information System – A computer system used to store or process graphic information, usually maps

grid network
A network comprised of a array of notes or stations, usually refers to a satellite network.

HF
High Frequency – a radio transmitter/receiver operating in the band between 3 and 30 MHz.

Hubs
Allow the connection of a number of network devices using the same protocol into a single network.

INMARSAT (Mini-M)
A satellite communications system established to provide a range of voice and multimedia communications for customers.  The Mini-M refers to a system using a 20cm antenna and offering voice (4800 baud), FAX (4800 baud) and data transmission (2400 baud).

INMARSAT B
A satellite communications system established to provide a range of voice and multimedia communications for customers.  The B refers to a system using an 80 cm antenna and offering voice, FAX and data transmission at rates up to 64 Kbaud.

ISDN
Integrated Services Digital Network – A digital connection at 64 Kbaud.  Two circuits may be combined to produce 128 Kbaud. 

ISP
Internet Service Provider – The point of access for a user to the Internet.

Kbps, Kilo Baud, or Kbaud
A unit of speed in data transmission usually equal to one thousand bits per second.

LAN
Local Area Network – A network of work stations and personal computers linked via wiring installed by the operator or provided by the telephone company or via wireless applications.

MHz
Million Hz – a unit of radio frequency

Mirrored
A applies to disk drives it refers to the writing of data on two (or more) drives at the same time to assure data integrity if one drive should fail (Also referred to as RAID 1).

Multiplexer
A device that combines two or more signals.

MUX
A Multiplexer

peer-to-peer
A network connecting two or more computers with out the use of a server.

Points of Presence (POP)
1. A point in a wide area network to which a user can connect with a local telephone call.    2.  A point at which a long distance telephone carrier connects to a local telephone exchange or to an individual user.

Port Replicator
A device to provide more external ports to a personal computer.

Ku-Band
Satellite communications using 14 GHz for the uplink and 12 GHz for the downlink.

Radio Link
A system for ground communications using transmitters and receivers.  The frequency is typically in the 2 to 8 GHz bands.  The transmission is line of site.

Router
An intermediary device on a communications network that expedites message delivery. On a single network linking many computers through a mesh of possible connections, a router receives transmitted messages and forwards them to their correct destinations over the most efficient available route. On an interconnected set of local area networks (LANs) using the same communications protocols, a router serves the somewhat different function of acting as a link between LANs, enabling messages to be sent from one to another. 

Server
1.  On a local area network (LAN), a computer running administrative software that controls access to the network and its resources, such as printers and disk drives, and provides resources to computers functioning as workstations on the network.
2.  On the Internet or other network, a computer or program that responds to commands from a client. For example, a file server may contain an archive of data or program files; when a client submits a request for a file, the server transfers a copy of the file to the client

T1 
A Unit of transmission capacity equal to 1.544 Mbps in throughput.

UNIX
A trademark for a computer disk operating system.  Typically used of servers on larger networks.

VHF
Very High Frequency - a radio transmitter/receiver operating in the band between 30 and 300 MHz.

VPN
Virtual Private Network – Using software to partition capacity from a connection to the Internet to allow two (or more) users to act as if they had dedicated private connections.

VSAT
Very Small Apiture Terminal – Low-cost earth stations equipped with antennas typically 1 to 2.4 m in diameter and a low transmit power of about 1 to 10 W.  They usually operate in the 6 and 14 GHz bands.

WAN
Wide Area Network – A network extending over a large geographic region.

Windows NT 4.0
A disk operating system usually used for small low priced servers.

WWW
World Wide Web - The total set of interlinked hypertext documents residing on HTTP servers all around the world. Documents on the World Wide Web, called pages or Web pages, are written in HTML (Hypertext Markup Language), identified by URLs (Uniform Resource Locators) that specify the particular machine and pathname by which a file can be accessed, and transmitted from node to node to the end user under HTTP (Hypertext Transfer Protocol). Codes, called tags, embedded in an HTML document associate particular words and images in the document with URLs so that a user can access another file, which may be halfway around the world, at the press of a key or the click of a mouse. These files may contain text (in a variety of fonts and styles), graphics images, movie files, sounds, and Java applets, ActiveX controls, or other small embedded software programs that execute when a Web page is accessed or when the user activates them by clicking on a link. A user visiting a Web page also may be able to download files from an FTP site and send messages to other users via e-mail by using links on the Web page. The World Wide Web was developed by Timothy Berners-Lee in 1989 for the European Laboratory for Particle Physics (CERN)

x.25
An ITU-recognized protocol for user access to data networks.

ANNEX 9

TORs AND SCHEDULE

Task Summary and Project Steps
Project Steps
Tasks
Timeline
Task

Step 1
Task 1
First month
Appoint principal Japanese, Caspian and other international consultants and organize the project launch workshop

Step 1
Task II
During the first quarter (second and third months)
Assemble Caspian team of consultants and laboratory representatives who will carry out steps 2, 3, 5 and 6.

Step 2
Task III
During the first quarter (beginning with the second month)
Organize working meeting between local and international consultants to agree on surveying and sampling programme, methodology and logistics

Step 3, 5,6
Task IV
Up to approximately one year from Task III
Co‑ordinate ongoing work by Caspian and international consultants, including contracts, travel arrangements, payments, assistance with communication. Receive, store and collate results from Stage I fieldwork and laboratory analyses. Draw up data base and charts etc.

Step 7
Task V

Approximately one month after end of task IV Organize a workshop to confer with Caspian Government representatives, study participants, Caspian, international and Japanese consultants and the World Bank team representative in order to discuss the findings of stage I of the study and decide on stage 2.

Step 8. 9, 10, 11
Task VI
One month after task V
Co‑ordinate ongoing work by Caspian and international consultants, including contracts, travel arrangements, payments, assistance with communication. Receive, store and collate results from Stage 2 fieldwork‑ and laboratory analyses as in task IV.

Step 12
Task VII
Up to one year from task VI
Process Stage 2 results, integrate Stage 2 and Stage I results, prepare species and pollutant distribution charts and prepare a final report and recommendations

Step 13
Task VIII
Up to one year from task VI
Third workshop and final report

Step 4
Task IX
First and second quarters
Telecommunications and IT assessment

Revised Workshops and Reporting Schedule
The workshops to be organized and the reports to be prepared by the Consultants were shown earlier at the end of Figure 2-1 (Work Schedule).
Schedules of these activities are listed below:
Workshops



1st Workshop
Month
2

Working Group Meetings
Month
16

Final Workshop
Month
29





Reports



Detailed Implementation Plan (Inception Report)
Month
6

Draft Telecommunications Requirements and Specifications Document
Month
16

1st Quarterly Progress Report
Month
4

1st Workshop Report
Month 
4

Survey Report on Existing Telecommunications Infrastructure and Regulatory Environment
Month
16

2nd Quarterly Progress Report
Month
8

Telecommunications and IT Task Final Report
Month
17

3rd Quarterly Progress Report
Month
11

Reports by Caspian Consultants on Stage 1 Preliminary Results
Month
17

Synthesized Report of Stage 1 Preliminary Results
Month
17

4th Quarterly Progress Report
Month
15

Report on Stage 1 Chemical Analyses and Ecotoxicological Assessment
Month 
18

Synthesized Report of Stage 1 Final Results (Interim Report on Stage 1 of         field Work) in English, Russian and Farsi
Month
19

Report on Working Group Meetings
Month
17

5th Quarterly Progress Report
Month
16

6th Quarterly Progress Report
Month
19

7th Quarterly Progress Report
Month
22

Reports by Caspian Consultants on Stage 2 Preliminary Results
Month
24

Synthesized Report of Stage 2 Preliminary Results
Month 
25

8th Quarterly Progress Report
Month
25

Report on Stage 2 Chemical Analyses and Ecotoxicological Assessment
Month
27

Synthesized Report of Stage 2 Final Results
Month
28

9th Quarterly Progress Report
Month
28

Final Workshop Report
Month
30

10th Quarterly Progress Report
Month
31

Draft Final Report in English, Russian and Farsi
Month
31

11th Quarterly Progress Report
Month
34

Final Report in English, Russian and Farsi
Month
34
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Figure 1.  Concentrations of pesticides isolated from Caspian seal blubber, with standard errors.  Samples collected in Azerbaijan in 1996 and 1997 (triangles) and in Kazakhstan in 2000 (circles).





Figure 2.  Concentrations of PCB congeners isolated from Caspian seal blubber, with standard errors.  Samples collected in Azerbaijan in 1996 and 1997 (triangles) and in Kazakhstan in 2000 (circles).
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� Mr. Tashliev and Mr. Anasimov told me that there is a major concentration of kilka in an area to the south of the Apsheron Peninsula (I think they meant during the summer months). Fishing boats from Az, T’stan and Iran and seals alike apparently flock to this area. It is therefore suggested that this area be a sampling area for kilka for the project.


� Dr Erokhin requested a per diem allowance for the three days he accompanied me. I asked him to send the request to Ali Ismailov, together with his bank a/c number.  


� Category 5 is a term of art for the capacity of the computer cable.  The higher the number used, the greater the capacity.  Category 3 is standard telephone wire.  Category 5 is now widely used for all data network wiring.  There are new categories 5E, 6, and 7 for even higher rates.  However, this wiring is still not widely used.  Category 5 will support transmission speeds to better then 100 Million bits per second, a rate more then adequate for any task CEP is likely to envision.


� This approach to the distribution of data is fraught with problems and should be reconsidered.  The major problem is the selection of data to distribute.


� See, Caspian Environment Programme, Work Programme 1999-2001, Data and Information Management.  The report gives a general road map for the creation of a system to allow data exchange among the various organizations participating in the CEP.  The report does not give specific details on how this Data and Information System will be achieved and many of the goals of the program have yet to be realized.  It is necessary to update the timetable of this program and add specific details.  Many of the staff in the DIM Theme are new.  They need to make this task a short-term priority.


� Briggs Marine, the other current major oil spill recovery firm active Azerbaijan, has a different view of this organization.  They suggest that the oil companies control the oil spill recovery with the government organizations providing only observers or backup.


� A Marine Survey is conducted to determine the condition of a vessel.  The insurance underwriter or customer using the vessel usually requires the survey.


� I tend to doubt this number as it conflicts with other information and they saw this query as a potential loss of a customer.  The price they quoted may be for service available 100% of the time.  VSAT service is available in an on-demand mode at very much less cost.


� Not a Real Thematic Center in CEP, but rather a National Center


� This point is critical to the creation of a data exchange network.  If the network is only to exchange finish reports and email then it is not necessary to create a very fast or robust network.  If on the other hand the network will exchange “raw” data in some form, then the network will have to be more robust and much faster.


� There appears to be some confusion about the correct tag to use for data.  They appear to use two tags; raw and processed.  Some confusion may be resolved by increasing the number of tags.  Raw data should refer to data just collected that have not been verified or calibrated.  Finished or Corrected data are those data that has been verified has all erroneous data removed, and has been correctly calibrated.  A dataset represents those data that have been grouped in a way so that a database program or GIS program can use them.  Processed data are those data which have been provided to a program or model to produce quantities that were not originally measured (for example river flow data taken at specific gages processed by a fluid flow model to get sectional mass transport values).


� I was aware of its existence, but was not sure it was operational outside of China.  I have not been able to verify that it is operational beyond China since my return.  As it would have passed through the earthquake area in Turkey, I would have heard of it on a project looking at the communications problems in Turkey following the earthquake a year ago, and did not.  Further research is necessary.  Visits to Ashgabad and Teheran may confirm this information.


� As this pipeline is potentially in question, the companion cable is also in question.


� Oil Spill and Circulation Modeling, Eric Anderson, ASA (Applied Science Associates Inc., Narraganset RI 02882, 401-789-6224, ele@appsci.com


� I heard this incident mentioned by several persons in the area.  I could not confirm this with any independent source.  There seems to be a great level of suspicion that there is a high level of pollution produced by the oil field.  They also reported discrepancies in the pollution reports from the oil field.  This may or may not be related, or be real at all.


� This system, in principle, might be used to facilitate some of the data exchange needs of CEP.  This issue requires further investigation.


� This cost is low.  The cost of the equipment is around $5000.


� This connection is likely to be costly.  The alternatives must be considered carefully.  Further investigation is needed to determine what services are available and at what price.


� The data for licensing was obtained largely from Briggs Marine and others who have had to obtain radio licenses as part of their work.  I was unable to meet with the government body regulating telecommunications in Azerbaijan due to scheduling conflicts.


� Text taken from the site http://www.wmo.ch/web/homs/whycos.html.
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III.  Background on Caspian Seals

A.	Seal Characteristics

B.	Seal Habitat: North Caspian Sea

C.	Seal Catch Statistics
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I.  ECOTOX Study Overview (con’t)

E.  	Scientific Advisory Committee

		3 Regional Experts (Katunin, Mitrofonov, Pourkazemi)

		3 External Experts

		1 Japanese Expert

		Project Manager

		Observers:  World Bank, PADECO, NOAA
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I.  ECOTOX Study Overview (con’t)

A.	Objectives

		Determine the geographical pattern of contamination in the Caspian Sea:  CEP

		Identify problem areas and sources of contamination:  CEP

		Analyze the passage of contaminants through the food chain to the top predator species in the system:  ECOTOX		
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Outline of Presentation

I.		ECOTOX Study Overview

II.	Background on Caspian Sea

III.	Background on Caspian Seal		

IV.	Year 2000 Seal Mortality

V.	Next Steps
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I.  ECOTOX Study Overview

A.  	Objectives

B.	Milestones

C.	Major Areas of Intervention		

D.	Management Organigram

E.  	Scientific Advisory Committee
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I.  ECOTOX Study Overview (con’t)

C.  	Major Areas of Intervention

Team				Team Leader		



Seal Ecotox			Susan Wilson

Sturgeon Ecotox		M. Pourkazemi

Bony Fish Ecotox		Igor Mitrofonov

Telecommunications	Bruce Amlicke
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I.  ECOTOX Study Overview (con’t)

B.  	Milestones

Sep 1999	Contract began 

Oct 1999 	Inception Workshop In Baku, AZ 

Jan 2000	Workshop Report Submitted

Jul 2000	Inception Report		



ECOTOX Study








_1044362994.ppt


I.  ECOTOX Study Overview (con’t)

D.  	Management Organigram



ECOTOX Study

WORLD BANK

S. Wille

SCIENTIFIC 

ADVISORY 

COMMITTEE

PROJECT MANAGER

D. G. Aubrey 

Caspian Ecotox

Coordinator

Ali Ismailov

PADECO 

Representative

B. Spevak

J. Iguchi

Histopathology

Team Leader

External Expert

Ecotoxicology

Team Leader

S. Tanabe

Sturgeon Team 

Leader

M. Pourkazemi
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I. Mitrofonov
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Tele-

communications
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II.  Background on Caspian Sea (con’t)

Ice-Edge Position in February
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II.  Background on Caspian Sea (con’t)

Caspian Sea
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II.  Background on Caspian Sea

A.	Geography

B.	Sea Levels

C.	Ice Conditions
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II.  Background on Caspian Sea (con’t)

Caspian Sea Levels: 1830-1992
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II.  Background on Caspian Sea (con’t) 

Ice-Edge Position in April
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II.  Background on Caspian Sea (con’t) 

Ice-Edge Position in March
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II.  Background on Caspian Sea (con’t)

Ice Thickness Variation with Winter Cold
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IV.  Year 2000 Seal Mortality

A.	Reported Deaths

B.	ECOTOX Team Activity

C.	Reports from Countries

D.	Hypotheses

		





ECOTOX Study








_1044362981.ppt


III.  Background on Caspian Seals (con’t)

Seal Habitats

		Winter ice used for pupping, molting, and mating for majority of Caspian seal population

		Shaligi (seal islands) are used as seal haul-outs 



	Habitat threatened by:

		Warm winters (little ice)

		Water-level rise

		Contamination

		Hunting
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III.  Background on Caspian Seals (con’t)

 Caspian Seals in Baku
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III.  Background on Caspian Seals (con’t)

Caspian Seal, Phoca (Pusa) Caspica
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III.  Background on Caspian Seals (con’t)

 Caspian Seals in Baku
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III.  Background on Caspian Seals (con’t)

Seal Catch, 1818-1960
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Years


Number of Seals





1818-1867


105,000





1867-1914


115,000





1927-1936


115,600





1937-1940


147,500





1940-1950


64,400





1950-1960


47,000





First half of 1960


93,000
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III.  Background on Caspian Seals (con’t)

 North Caspian Sea: Sensitive Environments
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III.  Background on Caspian Seals (con’t)

 Seal Limits and Catch, 1968-1989
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IV.  Year 2000 Seal Mortality (con’t)

C.	Reports from Countries

Azerbaijan		Only ECOTOX results discussed.

I.R. of Iran		Expressed great concern over 				reported seal mortality in 					Caspian.

Kazakhstan		Reported high levels of 					organochlorines in tissues, high 				bacteria levels (Pasteureulosis 				and Salmonella).  Minister of 				Ecology linked seal mortality to Oil 			and Gas Activity		
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IV.  ECOTOX Team Activity 

A sick, red-eyed pup
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IV.  Year 2000 Seal Mortality (con’t)

B.	ECOTOX Team Activity 

		Visited Kazakhstan, and took limited samples of blubber for toxicology (logistics difficulties)

		Visited Azerbaijan, and took samples of tissue, organs, blubber, etc. for 



toxicology

viral tests

histopathology

also, took canine samples for DNA comparison

		Visited Turkmenistan, and took samples for toxicology, histopathology, and viral test
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IV.  Year 2000 Seal Mortality (con’t)

A.	Reported Deaths

Azerbaijan			Few hundred

I.R. of Iran			Few deaths reported

Kazakhstan			Up to 10,000

Russian Federation	No reports available

Turkmenistan		Few hundred



ECOTOX Study








_1044362973.ppt


IV.  ECOTOX Team Activity 

An emaciated seal
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IV.  ECOTOX Team Activity 

Sampling seal tissue
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IV.  ECOTOX Team Activity 

Sampling seal tissue
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IV.  ECOTOX Team Activity 

Sampling seal tissue
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IV.  Year 2000 Seal Mortality (con’t)

D.	Hypotheses

3) Hydrogen sulfide released from oil drilling killed seals.



4) Oil and gas contamination killed seals.



5) Viral activity killed seals (possibly related to canine distemper).
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IV.  Year 2000 Seal Mortality (con’t)

C.	Reports from Countries

Callan Duck

		High levels of organochlorine

		No consistent pattern from bacteriological and histopathological results

		High levels of Bordetella bronchiseptica, previously associated with phocine distemper virus		
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IV.  Year 2000 Seal Mortality (con’t)

C.	Reports from Countries

Russian Federation	Reported, based on Kazakhstan 				samples:

		High DDT levels

		High heavy metal

		High bacteria counts / possible viral activity





Turkmenistan	Participated in ECOTOX sampling		
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IV.  Year 2000 Seal Mortality (con’t)

D.	Hypotheses

1)	Warm winter resulted in little ice in North Caspian, so seals use small areas of shaligi for pupping, molting, and mating.  Pups forced into water at too early an age when immunological systems not developed.



2) General contamination of Caspian Sea affects seal population.
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V.  Next Steps

1) Complete analyses of Year 2000 samples

2) Quantify population statistics of Caspian Seals

3) Determine and implement remedial measures for Caspian Seals

4) Determine linkages / threats of Mnemiopsis invasion of Caspian Seals
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