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1 Introduction

This document presents a draft equipment specification for the environmental and ecological monitoring of sensitive sites in the Caspian littoral area.

Monitoring protocols are in development for marine coastal, terrestrial, and wetland habitats.

2 General laboratory and field equipment

All participating institutions will require some basic equipment which will service a number of requirements.

Basic laboratory and field equipment
	Equipment
	Parameter
	Specification

	Oven and associated crucibles and glassware
	For drying sediment and biotic samples to measure dry mass
	Should be able to maintain stable temperatures up to 100C

	Muffle furnace
	For combusting organic matter and measuring the organic-free weight of sediment and biotic samples
	Should be able to maintain stable temperature of at least 650C

	Balances
	Weighing sediment and biotic samples.

Preparation of reagents and standards for chemical analysis
	3-place balance (1mg precision)

5-place balance (10 ug precision)

	Digital and video cameras
	Recording site details and sampling events
	Not critical, but digital camera should have minimum 3 MP resolution

	Voice recorders
	Recording verbal notes during field work
	May be separate item, or can  purchase digital camera with voice recording facility

	Handheld GPS
	Position fixing
	Essential for precisely locating sampling locations, transects etc during fieldwork

	Protective clothing
	Hard hats, coveralls, gloves, eye protection are required to ensure that all work can be done without putting workers at risk
	Need to agree on a basic set of international HSE standards which will be applied to all laboratory and field work


Analysis of water samples

	Equipment
	Parameter
	Specification

	UV/Vis spectrophotometer
	Nutrient analysis
	

	Fluorescence spectrophotometer
	Chlorophyll and PAH analysis
	

	Reagents and glassware
	For nutrient, chlorophyll and PAH analysis
	Should meet requirements of standard international oceanographic and limnological methods

	Bench water quality meters
	pH, dissolved oxygen, conductivity
	Required for calibration of field instruments

	Laboratory water standards
	International standard samples for all parameters
	Required for calibration and verification of analyses


Analysis of soil and sediment samples
	Equipment
	Parameter
	Specification

	Sieves and shaker
	Soil and sediment particle size analysis
	Standard international sieve series

	Reagents and glassware
	De-flocculation of soils and silt-clay analysis
	For standard pipette analysis of fine fractions

	Hydrometer
	Silt-clay analysis
	For rapid analysis of fine fractions


3 General office equipment
All participating institutions will require a minimum provision of office equipment.

	Equipment
	Parameter
	Specification

	Computers & printers
	Data processing and document production
	Should be minimum 2 GHz, with 512 Mb memory, DVD re-writer

	WP software
	Document production
	Should agree on standard software to optimise document exchange and collaboration on document production

	Statistical software
	Data processing and analysis
	Should use internationally-established package such as Minitab or SPSS to ensure compatibility of results and conclusions

	GIS software
	For processing of satellite images and creation of associated data layers
	Need to ensure that this conforms to an agreed CEP standard – ie that all CEP parties use the same software

	Reliable internet connection
	
	

	Office furniture as required
	
	

	Consumables
	
	


4 Marine coastal and freshwater habitat monitoring

4.3 Monitoring aims and objectives

Marine coastal monitoring will focus on the nearshore environment, in water depths of up to 20m.  It may also be necessary to monitor key freshwater habitats (lakes and rivers) close to the littoral zone. The aim of monitoring will be to secure regular and accurate information on:

· Basic water column chemistry: temperature, dissolved oxygen, salinity, major nutrients (N, P compounds)

· Zoo- and phytoplankton population composition

· Benthic sediment type and structure

· Benthic epifaunal and infaunal community structure and composition

· Aquatic flora (algae and seagrass) community coverage

· Hard (stony or rocky) substrate communities

· Local (ie, resident) fish populations

Benthic monitoring will have the highest priority, since benthic habitats and communities provide an important food source for fish and tend to integrate environmental stresses over long periods of time.

4.4 Monitoring equipment requirements

Field sampling

	Equipment
	Purpose
	Specification

	7-m RIB or workboat

2x 50 hp outboard motors

Trailer
	To provide a platform for nearshore water and benthic sampling
	Workboat should provide a safe and stable platform for nearshore sampling.  Two engines required for safety reasons.  Must be easily transported by trailer for access to coastal and inland water sites

	Van Veen grab, winch and wire
	For sampling soft bottom marine and freshwater habitats
	Two grabs and spare wire required. Grab must be light enough to deploy by hand in shallow water

	Sediment corer
	For taking depth cores in soft sediments
	10 cm diameter, acrylic plastic or aluminium, with close-fitting caps.  Should be designed to attach to pole for sampling in shallow water

	Lifejackets, safety harnesses and safety cable
	To ensure that sampling can be conducted without risk to participants
	Equipment should be to recognised international standards

	Plankton sampling nets
	Paired nets (coarse and fine mesh) with wire, winch and flowmeter
	Should be possible to deploy nets by hand or by winch, and nets should be small enough to safely deploy and retrieve from small vessel

	Sample containers
	To receive benthic sediment and plankton samples
	HDPE or similar – should be of sufficient capacity to hold anticipated sample volumes, so size will depend on the sampling volumes of the grab and plankton nets

	Drop-down video
	Monitoring of hard substrate and seagrass
	Video camera on pole or frame.  Waterproof housing (30m).  
Repeater screen for monitoring from surface during recording

	‘Fish finder’
	Acoustic recording device for approximate abundance and size distribution of nearshore fish populations
	Propose the use of standard recreational fish finder equipment – basic handheld instrument with drop-down transponder.  Can also be used to record water depth at sampling locations


In situ water quality measurement

	Equipment
	Parameters
	Specification

	CTD instrument
	Depth, pressure, light
	0-100m

	Horiba U10 or similar
	Conductivity

Salinity

Temperature

pH

Turbidity
	Salinity 0-40 ppt

Temperature 0-40 C

Turbidity requirements will need to be assessed from existing data


Water sampling
	Equipment
	Parameter
	Specification

	NIOS or similar closing bottle

Sampling wire and reel

Closing device
	Collection of water for nutrient and phytoplankton analysis
	2-5 litres capacity

	Sample reception bottles
	As above
	1 and 2-litre glass and food-grade HDPE bottles for sample transportation and preservation


Sample processing (onshore)
When samples are collected using a small vessel, there will not be sufficient space onboard to carry out preliminary sample processing (for instance, sieving of benthic samples to separate sediment from biota).
	Equipment
	Parameter
	Specification

	Sediment sample sieve and chute
	To separate biota from sediment
	Require 0.5 and 1 mm sieves, and wooden or plastic chute over which to conduct sieving

	Preservatives
	To ensure that biota are correctly preserved for further study and storage
	Benthos – formalin

Plankton – Lugol’s iodine

              - formalin, phenoxetol

	Storage containers
	Robust containers for long-term archiving of sample material
	Should be physically and chemically robust, to ensure that sample material is retained in good condition for future reference


Analysis of benthic and planktonic biota
	Equipment
	Parameter
	Specification

	Dissecting microscope
	Taxonomic identification of marine invertebrates and flora
	100-200x magnification.

Phase contrast capability preferred

	Compound microscope
	For more detailed taxonomy
	Up to 1000x magnification, but minimum of 400x.  Oil immersion capability required

	Fibre optic illumination
	For use with dissecting microscope
	Light source mounted on flexible arm to permit optimal illumination of samples

	Specimen vials, trays, sample splitters and Petri dishes
	Storage, sorting  and examination of specimens
	Preferably sealable glass for storage, and polystyrene for examination.  Sorting trays should be constructed of white plastic

	Waterproof paper, labels and markers
	Secure and reliable marking of sample containers
	Must provide indelible long-term labelling to ensure that samples and specimens can be used to maximum benefit over a period of decades


5 Coastal habitat and wetland monitoring

5.3 Monitoring aims and objectives

Coastal and wetland monitoring will focus in the first instance on littoral habitats within 10km of the coast.  Monitoring can be extended further inland once the programme for key littoral habitats is established and is successfully operating.  The objectives of monitoring will be to secure regular information on:

· Soil conditions, including salinisation and erosion

· Basic wetland water quality

· Plant community structure and biomass

· Animal population structure and abundance

· Local bird community structure and abundance

· Grazing pressure from local land use

· Pressure and encroachment from municipal and industrial sources

General equipment
	Equipment
	Parameter
	Specification

	Sample quadrats
	Quantitative determination of plant community composition, abundance and biomass
	Standard 1m2 quadrats constructed from durable plastic or aluminium

	Transect tape or rope
	For establishing standard linear transect and defining regular transect observation points
	Polypropylene or nylon rope or tape, orange or yellow for maximum visibility

	Tape measure
	For accurately measuring positions and distance
	Minimum 25m durable reel-type tape measure

	Soil corer and auger
	For taking soil cores 
	5-10 cm diameter, should be capable of taking cores to 50cm in suitable soils

	Theodolite or laser levelling device
	For establishing land and beach slope and profile
	Standard surveying instrument.  Must be weather- and shock-proof for field work

	Marker poles
	For use in profiling
	Aluminium poles marked in alternate red and white at  5cm intervals

	Binoculars
	Bird monitoring
	Minimum 20x, preferably with zoom facility

	Pond nets
	Wetland amphibia and insect sampling
	

	Insect nets
	Insect sampling in vegetation
	


Specialised equipment

For selected sites, it may be appropriate to monitor bird populations in detail.  This may involve the temporary capture of birds for:

· Health, size and weight recording

· Ringing for mark- and re-capture studies to obtain more accurate estimates of population size and movements

Such studies are highly specialised, and require specifically trained and experienced personnel.  They should not be undertaken as part of routine monitoring unless such personnel are available, and unless the need for such monitoring has been fully demonstrated and agreed.  An example of the specialised equipment required for this type of study would be mist netting, which is used to capture birds without damaging them.
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