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WRP Procurement ToolKit – Annex B
Part of Weather Ready Pacific Standard, Optimisation & Maintenance Guidelines Document
Module: Marine Observation Systems
Version: 1.0 | March 2026
When to Use This Module
Use this template when procuring:
· Tide gauges
· Wave buoys
· Sea surface temperature sensors
· Coastal weather stations
· Tsunami warning stations
· Oceanographic mooring stations 



IMPORTANT NOTICE
This Procurement Toolkit is a guidance document only, developed under the Weather Ready Pacific (WRP) Programme to support standardised procurement of Earth observation equipment across Pacific Island Countries and Territories.
It is not a complete tender document. Users may need to adapt all content to:
· National procurement laws and policies
· Local environmental and workplace safety regulations
· Project-specific requirements and site conditions
· Applicable customs, import, and tax requirements
Professional judgment is required. Users should seek appropriate technical and legal advice before finalising any tender.
Limitation of Liability: The WRP Programme, its implementing partners, and supporting organisations accept no liability for any decisions made or actions taken based on this guidance.
Living Document: This toolkit will be updated periodically. Verify you have the latest version through SPREP or the WRP Programme.
Contact: Weather Ready Pacific Programme, SPREP, Apia, Samoa [include the email address of the WRP programme?] 


System Definition
Project Name: _________________________________
Number of station(s): _____ 
Station types:
☐ Tide gauge (coastal sea level) _____ stations
☐ Wave buoy (offshore) _____ stations
☐ Sea Surface Temperature (SST) sensor _____ stations
☐ Coastal weather station (marine) _____ stations
☐ Tsunami warning station _____ stations
☐ Oceanographic mooring _____ stations
Location(s): _________________________________
Water depth at deployment: _____ m (for buoys/moorings) 
Primary purpose: ☐ Tsunami warning ☐ Storm surge monitoring ☐ Marine forecasting 
☐ Climate monitoring ☐ Port operations ☐ Research
Power available at site: ☐ Grid ☐ Solar only ☐ Mains powers (coastal sites only) 
☐ No power available ☐ Wave/solar hybrid ☐ Unknown
Cellular coverage: ☐ Yes ☐ No ☐ Partial ☐ Unknown
Vandalism risk at site: ☐ Low ☐ Medium ☐ High (navigation lights, anti-theft measures required) ☐ Unknown
Site access: ☐ Road ☐ Boat ☐ Walking only 
GLOSS Compliance: ☐ Core network ☐ Supplementary ☐ Not applicable


Tier Selection
	Tier
	Typical Use Case
	International Standard
	Recommended For

	1 (Reference)
	Climate monitoring, sea level rise, tsunami warning, research
	GLOSS, GCOS
	Capital ports, climate reference sites, tsunami warning network, research stations

	2 (Synoptic)
	Operational marine forecasting, storm surge, port operations
	WMO Class 2
	Secondary ports, coastal communities, marine forecast areas

	3 (Basic)
	Community-based monitoring, recreational, education
	Basic standard
	Remote islands, community early warning, schools, aquaculture


Selected Tier: ☐ 1 (Reference) ☐ 2 (Synoptic) ☐ 3 (Basic) ☐ Mixed (specify: _________)
Note: If a single site will contain equipment from different tiers (e.g., a Tier 1 wind sensor with a Tier 3 rain gauge), this must be clearly specified. The procurement documents should list the required tier for each sensor or system component.
** Your selected tier will dictate the rest of the tender

System Architecture
This section defines how the system is built, how components interact, and how data flows from sensor to user.
Data Acquisition & Processing (Datalogger)
	Component
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Bidder Response

	Processor
	32-bit, industrial grade, low power consumption, -40°C to +70°C operating range
	16-bit or 32-bit, industrial grade, -30°C to +60°C
	16-bit, commercial grade, 0°C to +50°C
	

	Memory
	≥256 MB, ≥1 year data storage at 1-minute intervals (high-frequency wave data requires more)
	≥64 MB, ≥6 months data storage
	≥16 MB, ≥3 months data storage
	

	Analog Channels
	≥8 differential or 16 single-ended
	≥4 differential or 8 single-ended
	≥2 differential or 4 single-ended
	

	Digital Channels
	≥4 digital I/O, ≥2 serial/RS232, SDI-12 (≥5 sensors)
	≥2 digital I/O, ≥1 serial, SDI-12 capable
	SDI-12 capable
	

	Pulse Counters
	≥2 high-speed pulse counters
	≥2 pulse counters
	≥1 pulse counter
	

	Scan Rate
	≤1 second for critical sensors (wave bursts: 1-2 Hz minimum)
	≤5 seconds
	≤15 seconds
	

	Wave Burst Sampling
	Configurable burst sampling: 2048 samples at 1-2 Hz, programmable interval
	Basic burst capability
	Not required
	

	A/D Resolution
	24-bit
	16-bit
	16-bit
	

	Accuracy
	±0.02% of reading
	±0.1% of reading
	±0.25% of reading
	

	Time Synchronization
	GPS-integrated, automatic daily sync, <1ms accuracy (critical for tsunami detection)
	GPS or NTP, <1 second accuracy
	Manual or NTP when available
	

	Real-Time Clock
	Battery-backed, <2 minutes/year drift
	Battery-backed, <5 minutes/year drift
	Battery-backed, <10 minutes/year drift
	

	Communications Ports
	Ethernet, USB, RS-232, RS-485, maintenance port, Iridium modem interface
	USB, RS-232, maintenance port
	USB or serial, maintenance port
	

	Data Formats
	Native: binary; Export: CSV, JSON, NetCDF, SeaLevel format
	Export: CSV, JSON
	Export: CSV
	

	Remote Programming
	Full remote configuration and firmware update
	Remote configuration
	Manual only
	

	Diagnostics
	Comprehensive self-diagnostics, watchdog timer, voltage monitoring, sensor health checks, leak detection
	Basic self-diagnostics, watchdog timer
	Watchdog timer
	


Additional Datalogger Requirements for Marine Systems:
· Low Power Design: Must consume <1mA in sleep mode for buoy applications
· Leak Detection: Built-in moisture/humidity sensor with alarm
· Wave Processing: Onboard calculation of wave statistics (Hs, Tz, Tp, direction)
· Tsunami Detection: Real-time processing for rapid sea level changes (Tier 1)
· Data Compression: Efficient compression for satellite transmission
· Maintenance Port: Waterproof connector for local laptop connection
· Enclosure: Marine-grade, waterproof (IP68 for submersible applications, IP66 for above-deck)
Sensor Complement
	Sensor Type
	Tier 1
	Tier 2
	Tier 3
	Included?

	Sea Level / Tide
	✓ Mandatory
	✓ Mandatory
	✓ Mandatory
	☐

	Sea Surface Temperature (SST)
	✓ Mandatory
	☐ Optional
	☐ Optional
	☐

	Wave Height
	✓ Mandatory
	☐ Optional
	☐ Optional
	☐

	Wave Period
	✓ Mandatory
	☐ Optional
	☐ Optional
	☐

	Wave Direction
	✓ Mandatory
	☐ Optional
	☐ Optional
	☐

	Barometric Pressure
	✓ Mandatory
	✓ Mandatory
	☐ Optional
	☐

	Air Temperature
	✓ Mandatory
	☐ Optional
	☐ Optional
	☐

	Wind Speed/Direction
	☐ Optional
	☐ Optional
	☐ Optional
	☐

	Conductivity/Salinity
	☐ Optional
	☐ Optional
	☐ Optional
	☐

	Dissolved Oxygen
	☐ Optional
	☐ Optional
	☐ Optional
	☐

	Turbidity
	☐ Optional
	☐ Optional
	☐ Optional
	

	pH
	☐ Optional
	☐ Optional
	☐ Optional
	

	Currents (ADCP)
	☐ Optional
	☐ Optional
	☐ Optional
	


Selected Sensors for This Procurement:
List the specific sensors required:
	Sensor
	Quantity
	Manufacturer Preference (if any)
	Notes (e.g., depth range, expected max wave height)

	
	
	
	

	
	
	
	

	
	
	
	


Sea Level Sensor Type Selection LEFT OFF
	Sensor Type
	Advantages
	Disadvantages
	Suitable for Tier
	Selected?

	Radar (Microwave)
	Non-contact, no moving parts, low maintenance, good for storm surge
	Affected by extreme wave overtopping, requires stable mounting
	1, 2
	☐

	Pressure (Bottom-mounted)
	High accuracy, protected from waves, good for tsunami
	Requires diving for installation, biofouling, drift over time
	1, 2
	☐

	Bubbler (Pneumatic)
	No electronics in water, reliable, good for silty environments
	Compressed gas required, maintenance, slower response
	1, 2
	☐

	Float & Shaft Encoder
	Simple, reliable, direct mechanical measurement
	Moving parts, requires stilling well, maintenance
	2, 3
	☐

	Acoustic
	Non-contact, moderate cost
	Affected by temperature gradients, less accurate in rough seas
	2, 3
	☐

	Staff Gauge (Manual)
	Zero cost, no power required
	Manual reading only, no telemetry
	All (as backup)
	☐


Selected Sensor Type: _________________________________
Justification: ________________________________

Data Transmission & Telemetry
	Component
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Bidder Response

	Primary Communication
	Dedicated: 
☐ Cellular (4G/LTE) 
☐ Satellite (BGAN/Starlink/VSAT) 
☐ Radio
	☐ Cellular
☐ Satellite
☐ Radio (choose one)
	☐ Cellular 
☐ Satellite 
☐ Manual download
	

	Secondary Communication
	☐ Cellular backup (if primary satellite)
☐ Satellite backup (if primary cellular)
☐ Iridium SBD
	☐ Iridium SBD where critical
☐ Not required

	Not required
	

	Data Protocol
	TCP/IP, UDP, FTP/SFTP, push to NMHS server, email (Iridium)
	TCP/IP, FTP, push to NMHS server
	FTP, email, or manual download
	

	Transmission Frequency
	Real-time: 
≤5-minute intervals during floods, 
≤15 minutes normal; 
Event-based trigger for rapid rise
	≤15-minute intervals; 
Event-based trigger optional
	Daily summary or on request
	

	Tsunami Alert Transmission
	Immediate transmission when rapid sea level change detected (>0.5m in 10 minutes)
	Not required
	Not required
	

	Data Formats
	SeaLevel format, NetCDF, CSV, JSON; Compatible with tsunami warning systems
	CSV, JSON
	CSV only
	

	Data Plan
	Minimum 3-year prepaid service included (for satellite)
	Minimum 2-year prepaid service included
	NMHS provides SIM or manual
	

	Redundancy
	Automatic failover between primary/secondary, store-and-forward during outages
	Manual switchover if backup exists; store-and-forward
	Store-and-forward only
	

	Remote Monitoring
	Full link quality monitoring, signal strength, data usage, battery voltage, alarms
	Basic link monitoring
	Not required
	



Tsunami Warning Integration (Tier 1 Only):
System must be capable of sending alerts directly to:
☐ National Tsunami Warning Centre
☐ Regional Tsunami Service Provider
☐ PTWC (Pacific Tsunami Warning Center)
☐ SMS/email alerts to designated recipients
Data Flow Diagram Requirement regardless of tier:
The bidder must provide a detailed data flow diagram showing:
· Path from sensor → datalogger → transmission → NMHS server / tsunami warning centre
· All data formats at each stage
· Alert paths for tsunami and storm surge events
· Backup paths and failover mechanisms
· Store-and-forward operation during outages
· Points of manual intervention
Integration Testing:
The contractor shall demonstrate successful data transmission to:
☐ NMHS central server
☐ Tsunami warning centre 
☐ Forecaster workstation display
Power System 
	Component
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Bidder Response

	Primary Power Source
	☐ Solar (offshore) 
☐ Solar + Wave hybrid
☐ Mains with UPS (coastal)
	☐ Solar
☐ Mains with battery
	☐ Solar
☐ Battery only
	

	Solar Panel (Marine Grade)
	Minimum 300W, marine-grade anodized frame, corrosion-resistant connectors, 25-year lifespan
	Minimum 200W, marine-grade, corrosion-resistant
	Minimum 100W, marine grade
	

	Charge Controller
	MPPT, 40A minimum, temperature compensation, remote monitoring, marine-grade coating
	MPPT, 30A, marine-grade
	PWM, 20A
	

	Battery Bank
	Deep-cycle AGM or Lithium (marine-grade), 300Ah minimum, 5-year design life, vented marine enclosure
	Deep-cycle AGM, 200Ah minimum, 3-year design life
	Deep-cycle AGM, 100Ah minimum
	

	Autonomy
	Minimum 21 days without sun (offshore), 14 days (coastal)
	Minimum 14 days without sun
	Minimum 7 days without sun
	

	Power Distribution
	Marine-grade distribution panel, circuit breakers, surge protection, galvanic isolation
	Marine-grade fused distribution, surge protection
	Fused distribution
	

	Voltage Regulation
	Regulated outputs: 12V, 5V, 24V if required; all sensors protected
	Regulated 12V output
	Battery voltage direct
	

	Power Monitoring
	Remote monitoring: voltage, current, battery health, charge status, alarms, remaining autonomy
	Local display of voltage
	Visual battery check
	

	Enclosure
	Marine-grade aluminium or stainless steel, IP66, waterproof cable glands, desiccant system, anti-condensation
	Marine-grade, IP65, waterproof glands
	Weatherproof, marine-grade
	

	Connectors
	All connectors marine-grade, waterproof when disconnected, locking types
	Marine-grade, waterproof
	Marine-grade
	


Important Note for Marine Systems:
Marine environments are the most punishing for power systems. Requirements:
· Corrosion resistance: All components must have marine-grade coatings and materials
· Connector protection: All connectors must remain waterproof even when disconnected
· Galvanic isolation: Prevent electrolytic corrosion between dissimilar metals
· Storm survival: Solar panels and mounts must withstand cyclone-force winds
Sizing Calculation Requirement:
The bidder must provide detailed power budget showing:
· System total power consumption (watts) by component (including transmission)
· Daily energy requirement (watt-hours)
· Solar panel sizing calculation using worst-month marine solar insolation (including sea spray effects)
· Battery bank sizing calculation with depth-of-discharge 
· Expected autonomy under worst-case conditions (cloudy periods, biofouling on solar panels)
Physical Infrastructure
	Component
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Bidder Response

	Tide Gauge Mounting
	Dedicated gauge house or stilling well on wharf/pier, or bottom-mounted pressure sensor with secure cabling
	Wharf/pier mounting or stilling well
	Simple mounting to existing structure
	

	Stilling Well (if used)
	300mm minimum diameter, marine-grade materials, perforated intake, accessible for cleaning, anti-biofouling measures
	200mm diameter, accessible
	Not required
	

	Wave Buoy Hull
	0.9-1.5m diameter, marine-grade polyurethane or foam-filled, high-visibility yellow, radar reflector, navigation light, mooring attachment points
	0.7-1.2m diameter, marine-grade, high-visibility
	0.5-0.9m diameter, basic marine buoy
	

	Buoy Mooring System
	Dual redundant mooring, galvanized or stainless steel chain, swivels, shackles, concrete or clump weight anchor, backup mooring line
	Single mooring with appropriate scope, galvanized chain, anchor
	Basic mooring for sheltered waters
	

	Navigation Aids
	LED navigation light (2-5 nautical mile visibility), radar reflector, top-mark as per IALA requirements
	Navigation light, radar reflector
	Navigation light where required
	

	Anti-biofouling
	Copper-based anti-fouling paint on hull, ultrasonic anti-fouling for sensors (optional), wipers for optical sensors
	Anti-fouling paint, sensor cleaning schedule
	Anti-fouling paint
	

	Lightning Protection
	Comprehensive lightning protection for all above-water components, surge arrestors on all lines
	Lightning rod, surge arrestors
	Basic protection
	

	Grounding (Coastal Sites)
	<10 ohm ground resistance, separate ground for power and signal, cathodic protection if needed
	<25 ohm ground resistance
	Basic grounding
	

	Cabling (Submarine)
	Double-armored submarine cable, water-blocked, termination chambers at both ends, cable markers
	Armored cable, protected
	Standard marine cable
	

	Cabling (Above Water)
	UV-resistant, marine-grade, all cables in conduit, waterproof glands, labeled both ends
	Marine-grade, protected
	Outdoor marine cable
	

	Security
	Anti-theft bolts, locking enclosures, security marking, GPS tracking for buoys (optional)
	Locking enclosures, anti-theft measures
	Padlocks
	


Site Preparation Requirements:
The contractor shall provide detailed site preparation guide including:
· For coastal sites: Wharf/pier attachment specifications, stilling well installation, cable routing, grounding
· For offshore buoys: Deployment procedure, mooring design calculations, navigation authority approvals
· For bottom-mounted sensors: Deployment/recovery procedure, diver requirements if applicable
· Permits required: Navigation authority, coastal zone management, environmental permits, customs for international waters
Software & Data Management
	Component
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Bidder Response

	Logger Configuration Software
	Full-featured, graphical interface, offline programming, data retrieval, real-time monitoring, wave processing configuration
	Full-featured, offline programming
	Basic configuration tool
	

	Data Viewing Software
	Real-time and historical data display, tide prediction, storm surge display, wave spectra, SST trends
	Real-time display, basic tide graphs
	Not required
	

	Tsunami Detection Software
	Real-time sea level anomaly detection, configurable thresholds, automatic alert generation
	Not required
	Not required
	

	Data Management System
	Compatible with national oceanographic database, GLOSS data archive, automatic data push to international centres (UHSLC, WMO)
	Compatible with national database, data push
	CSV export for manual import
	

	SeaLevel Format Compliance
	Full SeaLevel format output for GLOSS data exchange
	SeaLevel format preferred
	Not required
	

	NetCDF Compliance
	NetCDF output for climate and research applications
	Optional
	Not required
	

	Web Interface
	Optional: web-based data viewing for public, port users, fishermen
	Optional
	Not required
	

	Mobile Application
	Optional: mobile app for data viewing and alerts
	Optional
	Not required
	

	License Model
	Perpetual license, no recurring fees
	Perpetual license
	Included
	

	Software Updates
	5 years free updates included
	3 years updates included
	As available
	

	API Access
	Full open API for integration with other systems
	Documented data access methods
	Not required
	


Integration with Existing Systems
The proposed system must integrate with the following systems:
	System
	Integration Requirement
	Compliant?

	[e.g., National Tsunami Warning Centre]
	Real-time data feed with tsunami alert messages
	

	[e.g., GLOSS Data Archive]
	SeaLevel format data push, daily
	

	[e.g., WMO GTS/WIS 2.0]
	BUFR generation for marine data
	

	[e.g., Port Operations System]
	Real-time tide and wave data
	

	[e.g., National Oceanographic Database]
	Automatic data push
	

	[e.g., CliDE]
	Compatible data formats
	


Integration Testing:
The contractor shall demonstrate successful integration during:
· Factory Acceptance Test (simulated environment)
· Site Acceptance Test (live at installation)
· Tsunami Alert Test (simulated event) for Tier 1



B.4) Technical Specification by Tier
The specifications in this table are derived from the WRP Guidance Document: Standardisation, Optimisation and Maintenance of Earth Observation Equipment in the Pacific Islands, Section 5.2.3 (Tier Sensor Specification by Variable – Marine). Refer to the Guide for detailed sensor accuracy and uncertainty data.
a) Sea Level (Tide) Sensor Specifications 
Tier 1 - Reference Station (GLOSS Compliant)
	Parameter
	Specification
	Compliance (Y/N)
	Evidence

	Measurement Range
	0-15m (or site-specific tidal range + storm surge allowance)
	
	

	Accuracy
	±0.5 cm (radar), ±0.1% of full scale (pressure) or ±1 cm, whichever is greater
	
	

	Resolution
	1 mm
	
	

	Long-term Stability
	<1 cm per decade for climate applications
	
	

	Sampling Rate
	1-minute averages, 1-second for tsunami detection
	
	

	Tsunami Mode
	15-second or better sampling when triggered
	
	

	Output
	SDI-12, RS-232, or 4-20mA
	
	

	Redundancy
	Dual sensors (different technologies recommended: e.g., radar + pressure)
	
	

	Materials
	Marine-grade materials (316 stainless steel, titanium, marine aluminium)
	
	

	Ingress Protection
	IP68 for underwater components, IP66 for above-water
	
	



Special Requirements for Tier 1:
· Dual sensor redundancy recommended for critical sites
· Factory calibration certificate traceable to ISO 17025
· Annual calibration verification
· Real-time datum control (continuous GPS connection recommended)
· Co-located with CGPS for vertical land movement monitoring (for climate sites)



Tier 2 - Synoptic Station
	Parameter
	Specification
	Compliance (Y/N)
	Evidence

	Measurement Range
	0-10m minimum (or site-specific)
	
	

	Accuracy
	±1 cm
	
	

	Resolution
	1 cm
	
	

	Sampling Rate
	1-minute averages
	
	

	Output
	SDI-12 or 4-20mA
	
	

	Materials
	Marine-grade materials
	
	

	Ingress Protection
	IP68 for underwater, IP65 for above-water
	
	



Tier 3 - Basic Station
	Parameter
	Specification
	Compliance (Y/N)
	Evidence

	Measurement Range
	0-5m minimum
	
	

	Accuracy
	±2-5 cm
	
	

	Resolution
	1 cm
	
	

	Sampling Rate
	5–15-minute averages
	
	

	Output
	SDI-12 or analog
	
	

	Ingress Protection
	IP67
	
	



b) Wave Sensor Specification (Buoy-Mounted)
Tier 1 – Reference Wave Buoy
	Parameter
	Specification
	Compliance (Y/N)
	Evidence

	Wave Height Range
	0-20m
	
	

	Wave Height Accuracy
	±0.2m or ±2%
	
	

	Wave Period Range
	1-30 seconds
	
	

	Wave Period Accuracy
	±0.5 seconds
	
	

	Wave Direction Range
	0-360°
	
	

	Wave Direction Accuracy
	±5°
	
	

	Sampling Rate
	1-2 Hz minimum
	
	

	Burst Duration
	20-30 minutes every 1-3 hours, configurable
	
	

	Output Parameters
	Hs, Hmax, Tz, Tp, Tmean, Direction (peak and mean), Spread, Wave spectra
	
	

	Sensor Type
	Accelerometer + compass, or GPS-based
	
	

	Data Processing
	Onboard wave spectra calculation
	
	



Tier 2 – Synoptic Wave Buoy
	Parameter
	Specification
	Compliance (Y/N)
	Evidence

	Wave Height Range
	0-15m
	
	

	Wave Height Accuracy
	±0.3m or ±5%
	
	

	Wave Period Accuracy
	±1.0 seconds
	
	

	Wave Direction Accuracy
	±10°
	
	

	Sampling Rate
	1 Hz
	
	

	Output Parameters
	Hs, Tz, Tp, Direction
	
	



Tier 3 – Basic Wave Sensor
	Parameter
	Specification
	Compliance (Y/N)
	Evidence

	Wave Height
	±0.5m or ±10%
	
	

	Wave Period
	±2 seconds
	
	

	Direction
	±20° (if available)
	
	

	Output
	Basic wave statistics
	
	



c) Sea Surface Temperature (SST) Specifications
	Parameter
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Compliance (Y/N)
	Included?

	Measurement Range
	-5°C to +40°C
	-5°C to +40°C
	-5°C to +40°C
	
	☐
	Accuracy
	±0.1°C
	±0.3°C
	±0.5°C
	
	☐
	Resolution
	0.01°C
	0.1°C
	0.1°C
	
	☐
	Response Time
	<30 seconds
	<1 minute
	<2 minutes
	
	☐
	Long-term Stability
	<0.05°C per year
	<0.1°C per year
	<0.2°C per year
	
	☐
	Sensor Type
	Platinum RTD or high-quality thermistor
	Thermistor
	Thermistor
	
	☐
	Depth
	1-3m below surface (or sea chest for coastal sites)
	1-3m
	Surface
	
	☐


d) Barometric Pressure (Marine) Specifications
	Parameter
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Compliance (Y/N)
	Included?

	Accuracy
	±0.2 hPa
	±0.5 hPa
	±1.0 hPa
	
	☐
	Resolution
	0.1 hPa
	0.1 hPa
	0.5 hPa
	
	☐
	Range
	800-1100 hPa
	800-1100 hPa
	800-1100 hPa
	
	☐
	Temperature Compensation
	Full
	Full
	Basic
	
	☐


e) Conductivity / Salinity (Optional)
	Parameter
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Compliance (Y/N)
	Included?

	Conductivity Range
	0-70 mS/cm
	0-70 mS/cm
	0-70 mS/cm
	
	☐
	Conductivity Accuracy
	±0.01 mS/cm
	±0.1 mS/cm
	±0.5 mS/cm
	
	☐
	Salinity Accuracy
	±0.1 PSU
	±0.5 PSU
	±1.0 PSU
	
	☐
	Temperature Compensation
	Automatic
	Automatic
	Basic
	
	☐
	Biofouling Protection
	Anti-fouling wipers or copper shielding required
	Wipers recommended
	Manual cleaning
	
	





B.5) Spare Parts Requirements by Tier
Tier 1 Spare Parts Kit (per system)
	Component Category
	Item
	Minimum Quantity
	Unit Price
	Total

	Sensors
	Sea level sensor (complete) - primary type
	1
	
	

	
	Sea level sensor (secondary/redundant type)
	1
	
	

	
	SST sensor
	1
	
	

	
	Barometric pressure sensor
	1
	
	

	
	Wave sensor (complete)
	1
	
	

	Data Acquisition
	Data logger (complete, programmed)
	1
	
	

	
	Communication modem (same as installed)
	1
	
	

	
	GPS receiver
	1
	
	

	Power System
	Solar panel (same rating, marine grade)
	1
	
	

	
	Charge controller
	1
	
	

	
	Battery (marine deep-cycle, same specification)
	2
	
	

	Mooring/Infrastructure
	Complete mooring chain set (for buoy)
	1 set
	
	

	
	Shackles, swivels, connectors
	2 sets
	
	

	
	Anchor (if practical)
	1
	
	

	
	Navigation light
	1
	
	

	Cables
	Full cable set (sensor, power, telemetry)
	2 sets
	
	

	
	Waterproof connectors
	2 sets
	
	

	Consumables
	Desiccant packs (marine-grade)
	20
	
	

	
	Anti-fouling paint (if applicable)
	1 kit
	
	

	
	Cable ties (UV-stabilized, marine-grade)
	100
	
	

	
	Lubricant for marine connectors
	2 tubes
	
	

	Tools
	Field verification/calibration kit (portable pressure reference, temperature reference)
	1
	
	

	
	Connector maintenance kit
	1
	
	

	
	Diving tools (if applicable)
	As required
	
	

	Safety
	Buoy retrieval equipment (grappling hook, line)
	1 set
	
	

	
	Personal safety equipment for deployment
	As required
	
	

	TOTAL (Tier 1)
	
	
	
	



Tier 2 Spare Parts Kit (per system)
	Component Category
	Item
	Minimum Quantity
	Unit Price
	Total

	Sensors
	Sea level sensor
	1
	
	

	
	Barometric pressure sensor
	1
	
	

	
	SST sensor (if installed)
	1
	
	

	Data Acquisition
	Data logger
	1
	
	

	
	Communication modem
	1
	
	

	Power System
	Battery
	2
	
	

	
	Solar panel
	1
	
	

	Mooring/Infrastructure
	Critical mooring components
	1 set
	
	

	Cables
	Critical cables
	1 set
	
	

	TOTAL (Tier 2)
	
	
	
	



Tier 3 Spare Parts Kit (per 5 systems recommended)
	Component Category
	Item
	Minimum Quantity
	Unit Price
	Total

	Sensors
	Sea level sensor
	2
	
	

	
	SST sensor (if installed)
	1
	
	

	Power
	Battery
	4
	
	

	Mooring
	Basic repair kit
	1
	
	

	Tools
	Basic toolkit
	1
	
	

	TOTAL (Tier 3)
	
	
	
	





B.6) Maintenance Schedule
Tier 1 Maintenance
	Frequency
	Tasks
	Estimated Time
	By Whom

	Daily (remote)
	Remote data check, verify transmissions, review data quality, check battery voltage, check for alarms
	30 min
	Oceanographer

	Weekly (remote)
	Review wave statistics, check for sensor drift, verify tsunami detection system
	1 hour
	Specialist

	Quarterly (site)
	Coastal sites: Visual inspection, clean sensors, check cables, verify against manual reading, battery check, solar panel cleaning
	2-4 hours
	Technician

	Bi-annually (buoy)
	Buoy retrieval (if possible) OR diver inspection: Check hull integrity, clean sensors, anti-fouling inspection, mooring inspection, replace desiccant
	1 day
	Specialist + Diver

	Annually
	Full system calibration verification, battery capacity test, software updates, mooring replacement if needed
	2-3 days
	Specialist

	Post-Storm Event
	Site/buoy inspection after major cyclone/storm, check for damage, sensor positioning, mooring condition
	As needed
	Technician

	5-Year
	Major refurbishment: replace all sensors, replace batteries, replace critical cables, full system recertification, repaint hull if needed
	1 week
	Manufacturer



Tier 2 Maintenance
	Frequency
	Tasks
	Estimated Time
	By Whom

	Weekly (remote)
	Remote data check
	30 min
	Technician

	Quarterly
	Coastal sites: Site visit, visual inspection, sensor cleaning, battery check
	2 hours
	Technician

	Annually
	Full site inspection, sensor verification, battery replacement if needed
	4 hours
	Technician



Tier 3 Maintenance
	Frequency
	Tasks
	Estimated Time
	By Whom

	Monthly (remote)
	Remote data check
	30 min
	Technician

	Bi-annually
	Site visit: Visual inspection, clean sensor, battery check
	1-2 hours
	Technician or Observer

	Annually
	Battery replacement, full functional check
	2-3 hours
	Technician


B.7) Field Verification & Calibration
This section defines requirements for two distinct activities. Field Verification is the on-site check of instrument performance against a portable reference. Calibration is a formal, traceable comparison against a national or international standard, typically performed in a laboratory setting. See the WRP Guidance Document: Standardisation, Optimisation and Maintenance of Earth Observation Equipment in the Pacific Islands, Section 7.4 for more detail.
a) Field Verification Equipment
The contractor shall provide field verification equipment:
	Item
	Tier 1
	Tier 2
	Tier 3
	Included?

	Portable Water Level Meter
	Accuracy ±2mm, 30m tape, with buzzer/light, marine grade
	Accuracy ±5mm, 20m tape
	Not required
	☐
	Barometric Reference
	Accuracy ±0.2 hPa, calibrated, marine grade
	Accuracy ±0.5 hPa
	Not required
	☐
	Temperature Reference
	Accuracy ±0.1°C, NIST traceable, waterproof
	Accuracy ±0.3°C
	Not required
	☐
	Conductivity Standard
	If salinity sensors installed
	If salinity sensors installed
	Not required
	☐
	Diver Inspection Tools
	Camera, cleaning tools, spare parts
	Not required
	Not required
	☐
	GPS Survey Equipment
	For datum verification (Tier 1 climate sites)
	Not required
	Not required
	☐


b) Calibration Requirements
	Component
	Tier 1
	Tier 2
	Tier 3
	Included?

	Sea Level Sensor
	Annual factory or laboratory calibration
	2-year calibration
	As failed replacement
	☐
	SST Sensor
	Annual laboratory calibration
	2-year calibration
	As failed
	☐
	Barometric Pressure
	Annual laboratory calibration
	2-year calibration
	As failed
	☐
	Wave Sensor
	2-year factory calibration
	3-year verification
	As failed
	☐
	Conductivity/Salinity
	Annual calibration with standards
	2-year calibration
	As failed
	

	Field Verification Equipment
	Annual calibration at accredited lab
	Annual calibration
	N/A
	

	GPS/GNSS (for datum)
	Annual verification
	Not required
	N/A
	





B.8) Warranty & Services
a) Warranty Requirements
	Component
	Tier 1
	Tier 2
	Tier 3
	Bidder Offer

	Warranty Period
	Minimum 3 years comprehensive
	Minimum 2 years comprehensive
	Minimum 1 year comprehensive
	

	Coverage
	Parts, labour, shipping both ways
	Parts, labour, shipping to vendor
	Parts only, return to vendor
	

	Marine-Specific Coverage
	Corrosion, biofouling damage, storm damage (optional)
	Corrosion coverage
	Basic only
	

	Response Time
	<24 hours for critical failure acknowledgment
	<48 hours for critical failure
	<5 working days
	

	Remote Support
	24/7 hotline, remote diagnostics included
	Business hours hotline, remote diagnostics
	Email support
	

	On-site Support
	Guaranteed within 14 days for critical failures (weather permitting)
	Within 30 days if remote cannot resolve
	Not included
	



b) Tsunami / Storm Surge Support (Tier 1)
	Requirement
	Specification
	Bidder Offer

	Priority Support
	Critical failures always prioritised (24/7/365)
	

	Rapid Deployment
	Temporary replacement sensor available within 1 week
	

	Extended Warranty
	Storm damage coverage (optional)
	



c) Service Level Agreement (SLA) Requirements
The contractor shall provide a detailed SLA including:
	SLA Element
	Tier 1 Requirement
	Tier 2 Requirement
	Bidder Offer

	Data availability target
	99% (excluding scheduled maintenance)
	95%
	

	Scheduled maintenance
	Maximum 4 days per year, 4 weeks’ notice
	Maximum 5 days per year, 2 weeks’ notice
	

	Helpdesk hours
	24/7/365
	Business hours with after-hours emergency contact
	

	Critical failure response
	<2 hours acknowledgment, <24 hours remote attempt
	<24 hours acknowledgment
	

	Spare parts delivery
	<1 week to regional hub, <2 weeks to site
	<2 weeks to site
	



d) Post-Warranty Support Options
The bidder must provide pricing for post-warranty support:
	Option
	Description
	Annual Cost
	Notes

	Option 1: Comprehensive
	Full coverage as during warranty
	
	

	Option 2: Parts only
	Spare parts at fixed prices
	
	

	Option 3: Time & materials
	Support charged as needed
	
	

	Option 4: Training refresh
	Refresher training for new staff
	
	

	Option 5: Mooring replacement
	Scheduled mooring replacement service
	
	





B.9) Training Requirements
	Training Type
	Audience
	Duration
	When
	Must Include

	Oceanographer training
	Marine forecasters, tsunami warning staff
	2-3 days
	Before installation
	Data interpretation, tsunami detection, storm surge, tide predictions, quality control

	Technician training
	Field technicians
	5 days
	During installation
	Sensor installation, maintenance, troubleshooting, field verification, safety at sea

	Deployment training
	Marine operations staff
	3-5 days
	Before deployment
	Buoy deployment/recovery procedures, mooring techniques, navigation safety

	Diver training
	Diver-qualified technicians
	2 days
	During installation
	Underwater sensor maintenance, inspection procedures, safety

	Software training
	Data managers
	2-3 days
	After installation
	Database integration, data export, tsunami alert configuration

	Community observer training
	Local observers (Tier 3)
	1 day
	At installation
	Basic checks, manual readings, reporting issues



Training materials required:
☐ User manuals (printed + digital) in English
☐ Maintenance manuals with exploded diagrams (waterproof for field use)
☐ Quick reference guides (laminated for field use) – 2 copies per station
☐ Video tutorials (recommended)
☐ Spare parts catalog with part numbers and photos
☐ Deployment/recovery procedures (with diagrams)
☐ Troubleshooting flowchart
☐ Preventative maintenance checklist (laminated)
☐ Safety manual (working at sea, small boat safety, driving if applicable)
☐ Tsunami alert test procedures (Tier 1)
Training Evaluation:
· Pre- and post-training assessments required
· Practical demonstration of competency (each participant must perform tasks)
· Certificate of completion for each participant
· Training report with recommendations for additional support



B.10) Technical Documentation 
The contractor must provide comprehensive technical documentation:
a) System Documentation
	Document
	Description
	Format
	Quantity

	System Design Document
	Overall architecture, sensor specifications, wiring diagrams, telemetry configuration
	Digital + 2 hard copies
	2 sets

	Installation Manual
	Site preparation, sensor installation, stilling well construction (coastal), buoy deployment procedures, mooring specifications
	Digital + 2 hard copies
	2 sets

	User Manual
	Daily operation, data viewing, basic troubleshooting
	Digital + 2 hard copies
	3 sets

	Maintenance Manual
	Preventive maintenance schedules, troubleshooting, repairs, sensor cleaning procedures
	Digital + 2 hard copies
	3 sets

	Technical Drawings
	Mechanical drawings, electrical schematics, stilling well details, buoy hull drawings, mooring diagrams
	Digital (PDF + CAD) + 2 hard copies
	2 sets

	Parts Catalog
	Complete parts list with part numbers, suppliers, cross-reference
	Digital + 2 hard copies
	3 sets

	Software Documentation
	User guides, API documentation, data formats (SeaLevel, NetCDF), alert configuration
	Digital
	3 sets

	Calibration Procedures
	Step-by-step calibration, traceability information, field verification methods
	Digital + 2 hard copies
	3 sets

	Safety Manual
	Working at sea, small boat safety, diving procedures (if applicable), electrical safety
	Digital + 2 hard copies
	3 sets

	Mooring Manual
	Mooring design calculations, deployment procedures, inspection schedule, replacement criteria
	Digital + 2 hard copies
	2 sets

	As-Built Documentation
	Final as-installed drawings, GPS coordinates, deployment photos, configuration settings, datum information
	Digital + 2 hard copies
	2 sets



b) Documentation Quality Requirements
· All documentation must be in English
· Language must be clear, avoiding unnecessary jargon
· Diagrams and illustrations must be used extensively
· Troubleshooting guides must include decision trees
· All documents must include revision control and date
· Hard copies must be durable (weather-resistant covers for field manuals)
· Digital copies must be searchable PDFs
· Critical procedures must have bilingual summaries (English + local language) where possible

c) Site-Specific Documentation
For each installed station, the contractor shall provide:
· Station location map and coordinates (WGS84)
· Site photographs (4 directions, close-ups of each component)
· Sensor heights and orientations
· Configuration file for datalogger
· Network and communication settings
· Contact list for support



B.11) Lifecycle Cost Calculation
	Cost Category
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	5-Year Total

	Capital costs
	Sensors (level, wave, SST, etc.)
	
	
	
	
	
	

	
	Datalogger
	
	
	
	
	
	

	
	Telemetry equipment
	
	
	
	
	
	

	
	Power system (solar, batteries)
	
	
	
	
	
	

	
	Buoy hull / coastal infrastructure
	
	
	
	
	
	

	
	Mooring system
	
	
	
	
	
	

	
	Navigation aids
	
	
	
	
	
	

	
	Installation / deployment
	
	
	
	
	
	

	
	Training
	
	
	
	
	
	

	Recurring costs
	Data plans (satellite/cellular)
	
	
	
	
	
	

	
	Consumables (desiccant, etc.)
	
	
	
	
	
	

	
	Anti-fouling paint
	
	
	
	
	
	

	
	Batteries
	
	
	
	
	
	

	Maintenance
	Spare parts
	
	
	
	
	
	

	
	Calibration services
	
	
	
	
	
	

	
	Software support / licenses
	
	
	
	
	
	

	
	Support contract
	
	
	
	
	
	

	
	Diver services (if applicable)
	
	
	
	
	
	

	
	Vessel charter for maintenance
	
	
	
	
	
	

	
	Mooring replacement (every 2-3 years)
	
	
	
	
	
	

	TOTAL
	
	
	
	
	
	
	



Note: Marine systems have significantly higher operational costs than land-based systems due to vessel charters, diver services, and mooring replacements. Ensure these are realistically budgeted.
· Include all costs in [USD or local currency]
· Assume normal operation, no catastrophic failures
· Include inflation if multi-year contract
· Separate optional items clearly




B.12) Pacific Requirements
All marine observation systems must meet these additional requirements:
	Requirement
	Specification
	Compliant?

	Corrosion protection
	Marine-grade materials (316 stainless steel, titanium, marine aluminium, copper alloys), sacrificial anodes, marine-grade coatings
	

	UV resistance
	All exposed components UV-stabilized, minimum 5-year UV life in tropical conditions
	

	Cyclone resistance
	Buoy and sensors rated for Category 5 cyclone conditions (250 km/h winds, 15m+ waves); coastal structures rated for storm surge
	

	Salt spray protection
	All components sealed to IP66 minimum (above water), IP68 (submerged), marine-grade connectors
	

	Biofouling resistance
	Anti-fouling paint on hull, copper shielding or wipers on sensors, regular cleaning schedule
	

	Temperature range
	Operational: 0°C to +45°C (tropical waters can exceed 35°C)
	

	Corrosion in tropics
	Accelerated corrosion in warm, saline waters requires higher-grade materials
	

	Lightning protection
	Comprehensive protection; Pacific has highest lightning density globally
	

	Power autonomy
	21 days minimum for offshore buoys (cyclones bring extended cloud cover)
	

	Navigation safety
	IALA-compliant navigation lights, radar reflectors, high-visibility colours
	

	Theft/vandalism prevention
	Anti-theft bolts, locking enclosures, remote monitoring, GPS tracking for buoys
	

	Shark/animal damage
	Protected cabling, robust housings, avoidance of attractants
	

	Tsunami readiness
	Real-time data with redundant telemetry, immediate alerting capability
	

	Customs clearances
	Equipment may cross international waters; import/export permits for servicing
	

	Local support
	Design for maintenance by local technicians with limited diving/marine resources
	






B.13) Compliance Checklist
Before finalising your tender, verify:
	Check
	Completed?

	Tier selection matches your operational needs
	☐
	All required variables selected
	☐
	Water depth and location data provided for all sites
	☐
	System type clearly defined (tide gauge, wave buoy, etc.)
	☐
	System architecture fully defined
	☐
	Telemetry appropriate for site (cellular/satellite)
	☐
	Sea level sensor type appropriate for site conditions
	☐
	Power system sized for location (21-day autonomy for offshore)
	☐
	Biofouling countermeasures specified
	☐
	Wave sensor specifications match expected sea state
	☐
	Mooring designed for site depth and conditions
	☐
	Navigation aids included where required
	☐
	All sensor specifications are included and match the tier selected
	☐
	Data transmission requirements specified and appropriate for the site
	☐
	Physical infrastructure requirements clear and appropriate for site conditions
	☐
	Software and integration requirements specified
	☐
	Spare parts kit matches tier requirement and network size
	☐
	Maintenance schedule defined and resourced
	☐
	Field verification equipment included
	

	Warranty and SLA requirements specified 
	☐
	Training requirements fully defined and specified
	☐
	Technical documentation requirements included
	☐
	Pacific requirements included
	☐
	Lifecycle cost worksheet completed
	☐
	Budget confirmed for 5-year operation
	☐
	Site surveys completed for all locations
	☐




B.14) Additional Information for Bidders
	Site
	Type
	Latitude
	Longitude
	Water Depth (m)
	Distance Offshore (km)
	Access
	Max Wave Height (m)
	Tidal Range (m)
	Navigation Hazard
	Notes

	1
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	


a)  Site Information (to be completed by NMHS)


b) Existing Equipment at Sites
	Site
	Existing Logger
	Existing Sensors
	Compatible?

	1
	
	
	

	2
	
	
	



c) Local Support Resources Available 
☐ Vessel available (size: _____ m)
☐ Divers available (certified: ☐ Yes ☐ No)
☐ Local marine workshop
☐ Port facilities
☐ Navigation authority contact

d) Special Local Requirements
Import duties: ☐ NMHS responsible ☐ Bidder responsible
Customs clearance: ☐ NMHS assists ☐ Bidder responsible
Navigation permits: ☐ Required ☐ Not required
Environmental permits: ☐ Required ☐ Not required
Traditional fishing grounds / cultural sites: ☐ Yes (please specify: _______) ☐ No
Local taxes: ☐ Applicable ☐ Exempt (specify)
Work permits: ☐ Required ☐ Not required
Site access restrictions: _________________________________
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