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WRP Procurement ToolKit – Annex B
Part of Weather Ready Pacific Standard, Optimisation & Maintenance Guidelines Document
Module: Freshwater & Hydrological Monitoring Systems
Version: 1.0 | March 2026
When to Use This Module
Use this template when procuring:
· River/stream level gauging stations
· Rainfall stations (hydrological network)
· Water quality monitoring stations
· Groundwater monitoring systems
· Flood warning sensors and telemetry
· Complete hydrological network expansion



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?] 


B.1) System Definition
Project Name: _________________________________
Number of station(s): _____ 
Station types:
☐ River level only _____ stations
☐ River level + rainfall _____ stations
☐ River level + rainfall + water quality _____ stations
☐ Groundwater level _____ stations
☐ Rainfall only _____ stations
Location(s): _________________________________
River/catchment names: _________________________________
Primary purpose: ☐ Flood warning ☐ Water resources ☐ Climate monitoring ☐ Research
Power available at site: ☐ Grid ☐ Solar only ☐ No power available ☐ Unknown
Cellular coverage: ☐ Yes ☐ No ☐ Partial ☐ Unknown
Flood risk at site: ☐ Low ☐ Medium ☐ High (station may be inundated) ☐ Unknown
Site access: ☐ Road ☐ Boat ☐ Walking only ☐ Helicopter
B.2) Tier Selection
	Tier
	Typical Use Case
	NEMS Equivalent
	Recommended For

	1 (Reference)
	Long-term climate hydrology, research, benchmark stations
	QC600
	Major rivers, national reference, climate change monitoring, research catchments

	2 (Synoptic)
	Operational flood warning, water resource management
	QC500
	Flood-prone rivers, water supply catchments, major tributaries

	3 (Basic)
	Community-based monitoring, remote catchments, education
	QC400
	Small catchments, community flood warning, schools, remote sites


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

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

	Processor
	32-bit, industrial grade, fanless, -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
	≥128 MB, ≥1 year data storage at 5-minute intervals (including high-flow events)
	≥32 MB, ≥6 months data storage
	≥8 MB, ≥3 months data storage
	

	Analog Channels
	≥8 differential or 16 single-ended, software configurable
	≥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 (for rain gauge, shaft encoder)
	≥2 pulse counters
	≥1 pulse counter
	

	Scan Rate
	≤1 second for critical sensors (level, rainfall)
	≤5 seconds
	≤15 seconds
	

	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 or NTP, automatic daily sync, <1ms accuracy
	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
	

	Event Recording
	Ability to log at higher frequency during flood events (triggered by rate of rise)
	Event-based logging capability
	Standard interval logging only
	

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

	Data Formats
	Native: binary; Export: CSV, JSON, WaterML2
	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
	Basic self-diagnostics, watchdog timer
	Watchdog timer
	


Additional Datalogger Requirements for Hydrology:
· Rate-of-Rise Trigger: Must support event logging when water level rises faster than defined threshold (e.g., >0.5m/hour)
· Stage-Discharge Calculation: Ability to store rating curve and calculate discharge in real-time (Tier 1/B)
· Battery Voltage Logging: Must log battery voltage with each reading for power system monitoring
· Sensor Failure Detection: Automatic flagging of sensor out-of-range or failure conditions

b) Sensor Complement
	Sensor Type
	Tier 1
	Tier 2
	Tier 3
	Included?

	Water Level (River/Stream)
	✓ Mandatory
	✓ Mandatory
	✓ Mandatory
	☐

	Rainfall (Tipping Bucket)
	✓ Mandatory
	✓ Mandatory
	☐ Optional
	☐

	Water Temperature
	✓ Mandatory
	☐ Optional
	☐ Optional
	☐

	Water Quality - pH
	☐ Optional
	☐ Optional
	✓ Mandatory
	☐

	Water Quality - Conductivity
	☐ Optional
	☐ Optional
	✓ Mandatory
	☐

	Water Quality - Turbidity
	☐ Optional
	☐ Optional
	☐ Optional
	☐

	Water Quality – Dissolved Oxygen
	☐ Optional
	☐ Optional
	☐ Optional
	☐

	Barometric Pressure
	✓ Mandatory (for compensation)
	✓ Mandatory (for compensation)
	☐ Optional
	☐

	Air Temperature
	☐ Optional
	☐ Optional
	☐ Optional
	☐

	Groundwater Level
	✓ Mandatory if groundwater site
	✓ Mandatory if groundwater site
	✓ Mandatory if groundwater site
	☐


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

	
	
	
	

	
	
	
	

	
	
	
	


c) Water Level Sensor Options
	Sensor Type
	Advantages
	Disadvantages
	Suitable for Tier
	Selected?

	Vented Pressure Transducer
	High accuracy, stable, direct reading
	Requires vented cable, desiccant maintenance, drift over time
	1, 2 
	☐
	Non-Vented (Absolute) Pressure with Barometric Compensation
	Simpler cable, no vent tube
	Requires separate barometric sensor, compensation calculation
	1, 2, 3
	☐
	Radar Level Sensor
	Non-contact, no moving parts, low maintenance, good for flood sites
	Higher cost, requires stable mounting, affected by debris/foam
	1, 2
	☐
	Ultrasonic Level Sensor
	Non-contact, lower cost
	Affected by temperature, wind, turbulence; less accurate
	2, 3
	☐
	Shaft Encoder / Float & Pulley
	Simple, reliable, direct mechanical measurement
	Moving parts, requires stilling well, maintenance
	1, 2
	☐
	Bubbler System
	No sensor in water, good for silty environments
	Compressed gas required, maintenance, slower response
	1, 2
	☐
	Staff Gauge (Manual)
	Zero cost, no power required
	Manual reading only, no telemetry
	All (as backup)
	☐

Selected Sensor Type: _________________________________
Justification: ________________________________
d) 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
	Recommended where feasible
	Not required
	

	Data Protocol
	TCP/IP, HTTP/HTTPS, MQTT, FTP/SFTP, push to NMHS server
	TCP/IP, HTTP/HTTPS, FTP, push to NMHS server
	FTP or 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
	

	Flood Alert Transmission
	Immediate transmission when flood threshold exceeded or rapid rise detected
	Immediate transmission when threshold exceeded
	Manual alert only
	

	Data Formats
	WaterML2, CSV, JSON; Compatible with national hydrology database
	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, alarms
	Basic link monitoring
	Not required
	


Flood Warning Integration:
System must be capable of sending alerts directly to:
· NMHS flood warning system
· SMS alerts to registered users
· Email alerts
· Siren activation (if applicable)
Data Flow Diagram Requirement regardless of tier:
The bidder must provide a detailed data flow diagram showing:
· Path from sensor → datalogger → transmission → NMHS server
· All data formats at each stage
· Alert paths for flood warnings
· 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
☐ WIS 2.0 node or GTS connection
☐ Forecaster workstation display
e) Power System 
	Component
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Bidder Response

	Primary Power Source
	☐ Grid with UPS
☐ Solar (specify below)
	☐ Grid with battery
☐ Solar
	☐ Solar
☐ Battery only
	

	Solar Panel
	Minimum 100W (higher in shaded areas), monocrystalline, marine-grade anodized frame, 25-year lifespan
	Minimum 80W, monocrystalline, corrosion-resistant frame
	Minimum 50W, polycrystalline
	

	Charge Controller
	MPPT, 20A minimum, temperature compensation, remote monitoring capable
	MPPT or PWM, 15A, temperature compensation
	PWM, 10A
	

	Battery Bank
	Deep-cycle AGM or Lithium, 100Ah minimum, 5-year design life, vented enclosure
	Deep-cycle AGM, 80Ah minimum, 3-year design life
	Deep-cycle lead-acid, 50Ah minimum
	

	Autonomy
	Minimum 30 days without sun (critical for flood season reliability)
	Minimum 14 days without sun
	Minimum 7 days without sun
	

	Power Distribution
	Dedicated distribution panel, circuit breakers, surge protection on all lines
	Fused distribution, surge protection on main line
	Fused distribution
	

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

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

	Enclosure
	Lockable, weatherproof (IP66), ventilated, corrosion-resistant
	Lockable, weatherproof (IP65), ventilated
	Weatherproof, basic lock
	


Important Note for Hydrology Sites:
30-day autonomy is required because:
· Flood events occur during extended cloudy/rainy periods
· Sites may be inaccessible for weeks during floods
· Missing flood peaks due to power failure = complete system failure
The bidder must account for site-specific shading conditions (many hydrology sites are in shaded valleys) and provide larger panels where necessary.
Solar Power Sizing Calculation:
Many hydrology sites are in shaded valleys or forested areas. The bidder must:
· Account for site-specific shading conditions
· Provide larger panels where necessary
· Include battery sizing for extended cloudy periods during wet season (when flooding occurs)


f) Physical Infrastructure
	Component
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Bidder Response

	Sensor Mounting - River
	Stilling well (if using pressure sensor) OR sturdy bridge/piers mount (if radar) OR dedicated sensor pole
	Stilling well or bridge mount or sensor pole
	Simple mount to existing structure
	

	Stilling Well
	150-300mm diameter PVC or steel, perforated intake, stilling well cap, access for cleaning, de-silting provision
	150mm diameter, perforated, accessible
	Not required if using non-contact sensor
	

	Sensor Pole / Mast
	4-6m galvanized steel, concrete foundation, guyed if necessary, corrosion-resistant coating
	3-4m galvanized steel, concrete foundation
	2-3m galvanized steel, ground screw
	

	Instrument Enclosure
	Lockable fiberglass or stainless steel, IP66, sun shield, passive ventilation, internal light, anti-condensation measures
	Lockable fiberglass or powder-coated steel, IP65, sun shield
	Lockable plastic or metal, weatherproof
	

	Fencing / Security
	5m x 5m fenced compound (if accessible to public), 2m high chain-link, locked gate
	Fenced area or locked enclosure
	Locked enclosure only
	

	Lightning Protection
	Full system: lightning rod on mast, down conductor, ground rods (<10 ohm), surge arrestors on all lines
	Lightning rod on mast, down conductor, ground rod, surge arrestors on power
	Basic lightning rod or disconnect during storms
	

	Grounding
	Separate ground for power and signal, <10 ohm resistance
	Combined ground, <25 ohm resistance
	Basic ground rod
	

	Cabling
	UV-resistant, rodent-proof, armoured where exposed, all cables in conduit with drip loops, labelled both ends
	UV-resistant, protected in conduit, labelled
	Outdoor cable, secured, labelled
	

	Cable Entry
	Watertight glands, drip loops, no water entry path
	Watertight glands, drip loops
	Basic cable entry
	

	Staff Gauge
	Permanent staff gauge installed at site for manual verification (1-5m length as needed)
	Permanent staff gauge recommended
	Portable staff gauge or marked reference
	


Site Preparation Requirements:
The contractor shall provide detailed site preparation guide including:
· Stilling well installation details (depth, intake design, anti-silting measures)
· Foundation specifications for sensor pole
· Cable trenching requirements (depth for protection)
· Grounding system installation
· Site access requirements
· Flood-proofing measures
· Local regulatory approvals needed (river works permits)
g) Software & Data Management
	Component
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Bidder Response

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

	Data Viewing Software
	Real-time and historical data display, hydrograph generation, rating curve application, flood level display
	Real-time display, basic hydrographs
	Not required
	

	Rating Curve Management
	Ability to store and apply multiple rating curves, stage-discharge calculation, curve updates
	Rating curve capability
	Not required
	

	Flood Alert Software
	Configurable thresholds, multiple alert levels, SMS/email integration, siren control if applicable
	Basic threshold alerts
	Not required
	

	Data Management System
	Compatible with national hydrology, automatic data push
	Compatible with national database, data push
	CSV export for manual import
	

	WaterML2 Compliance
	Full WaterML2 output capability for international data exchange
	WaterML2 preferred
	Not required
	

	Web Interface
	Optional: web-based data viewing for public and emergency managers
	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
	










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

	[e.g., National Hydrology Database]
	Automatic data push in required format, real-time or scheduled
	

	[e.g., Flood Warning System]
	Real-time data feed with threshold alerts
	

	[e.g., Web Display]
	Data available for public website
	

	[e.g., WIS 2.0]
	WaterML2 output capability
	


Integration Testing:
The contractor shall demonstrate successful integration during:
· Factory Acceptance Test (simulated)
· Site Acceptance Test (live at installation)



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 5.2.4 (Tier Sensor Specification by Variable – Freshwater & Hydrology). Refer to the Guide for detailed sensor accuracy and uncertainty data.
a) Water Level Sensor Specifications 
Tier 1 - Reference Station
	Parameter
	Specification
	Compliance (Y/N)
	Evidence

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

	Accuracy
	±0.05% of full scale (e.g., ±5mm over 10m range) or ±3mm, whichever is greater
	
	

	Resolution
	1 mm
	
	

	Long-term Stability
	<0.1% of full scale per year
	
	

	Temperature Compensation
	Full automatic compensation over 0°C to +40°C
	
	

	Sampling Rate
	Continuous, configurable from 1 second to 1 hour
	
	

	Output
	SDI-12, 4-20mA, or RS-232/485
	
	

	Over-range Protection
	2x rated range without damage
	
	

	Materials
	Marine-grade materials (titanium, 316 stainless steel, or ceramic for wetted parts)
	
	

	Ingress Protection
	IP68 (permanent immersion)
	
	



Special Requirements for Tier 1:
· Dual sensor redundancy recommended for critical sites
· Factory calibration certificate traceable to ISO 17025 or national standard
· Desiccant system for vented sensors (replaceable)
· Lightning protection integrated




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

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

	Accuracy
	±0.1% of full scale (e.g., ±10mm over 10m range)
	
	

	Resolution
	1-2 mm
	
	

	Long-term Stability
	<0.2% of full scale per year
	
	

	Temperature Compensation
	Automatic compensation
	
	

	Sampling Rate
	Configurable from 5 seconds to 1 hour
	
	

	Output
	SDI-12 or 4-20mA
	
	

	Materials
	Corrosion-resistant materials for freshwater
	
	

	Ingress Protection
	IP68
	
	



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

	Measurement Range
	0-5m minimum
	
	

	Accuracy
	±0.25% of full scale or ±1 cm
	
	

	Resolution
	1 cm
	
	

	Sampling Rate
	Configurable from 1 minute to 1 hour
	
	

	Output
	SDI-12 or analog
	
	

	Ingress Protection
	IP67
	
	



b) Rainfall Sensor Specifications (Hydrological Network)
	Parameter
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Included?

	Type
	Tipping bucket with wind shield
	Tipping bucket
	Tipping bucket or manual
	☐
	Collector Area
	400 cm² minimum
	200 cm² minimum
	200 cm²
	☐
	Accuracy
	±1% up to 500 mm/hr
	±2% up to 300 mm/hr
	±5%
	☐
	Resolution
	0.2 mm
	0.5 mm
	0.5 mm
	☐
	Calibration
	Field-adjustable, calibration certificate
	Field-adjustable
	Factory set
	☐
	Output
	Reed switch or SDI-12
	Reed switch
	Reed switch
	☐


c) Water Quality Sensor Specifications (Optional)
	Parameter
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Included?

	Water Temperature
	Accuracy: ±0.2°C, Resolution: 0.01°C
	Accuracy: ±0.5°C
	Accuracy: ±1.0°C
	☐
	pH
	Accuracy: ±0.1 pH, Range: 2-12, automatic temperature compensation
	Accuracy: ±0.2 pH
	Accuracy: ±0.5 pH
	☐
	Conductivity
	Accuracy: ±1% or ±1 µS/cm, Range: 0-200,000 µS/cm, automatic temperature compensation
	Accuracy: ±5%
	Accuracy: ±10%
	☐
	Turbidity
	Accuracy: ±2% or 0.5 NTU, Range: 0-1000 NTU, automatic wiping
	Accuracy: ±5%
	Accuracy: ±10%
	☐
	Dissolved Oxygen
	Accuracy: ±0.2 mg/L, Range: 0-20 mg/L, automatic calibration
	Accuracy: ±0.5 mg/L
	Accuracy: ±1.0 mg/L
	☐


d) Groundwater Level Specifications
	Parameter
	Tier 1 Specification
	Tier 2 Specification
	Tier 3 Specification
	Included?

	Measurement Range
	0-100m (or site-specific)
	0-50m
	0-30m
	☐
	Accuracy
	±0.05% of full scale
	±0.1% of full scale
	±0.25% of full scale
	☐
	Resolution
	1 mm
	2 mm
	1 cm
	☐
	Sensor Type
	Vented pressure transducer preferred
	Vented or non-vented with baro
	Non-vented with baro
	☐
	Cable
	Vented, polyurethane jacketed, Kevlar reinforced, marked at 1m intervals
	Vented or non-vented, rugged
	Standard cable
	☐
	Suspension
	Stainless steel cable clamp or lock at well cap
	Cable clamp
	Cable tie
	☐




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

	Sensors
	Water level sensor (complete, same as installed)
	2
	
	

	
	Rainfall sensor (complete)
	2
	
	

	
	Barometric pressure sensor
	2
	
	

	
	Water quality sonde (if installed)
	1
	
	

	Data Acquisition
	Data logger (complete, programmed)
	2
	
	

	
	Communication modem (same as installed)
	2
	
	

	
	Power supply module
	2
	
	

	Power System
	Solar panel (same rating)
	2
	
	

	
	Charge controller
	2
	
	

	
	Battery (deep-cycle, same specification)
	4
	
	

	Infrastructure
	Sensor cables - full set
	2 sets
	
	

	
	Connectors and glands kit
	2 sets
	
	

	
	Desiccant tubes and refill
	10 packs
	
	

	
	Fuses, surge protectors
	2 sets
	
	

	Consumables
	Desiccant (for vented sensors)
	1 year supply
	
	

	
	Cable ties (UV-stabilized)
	100
	
	

	
	Cleaning kit for water quality sensors
	2
	
	

	
	Calibration solutions (if water quality)
	1 set
	
	

	Tools
	Field verification kit (portable level reference, barometer reference)
	1
	
	

	
	Laptop with all software
	1
	
	

	TOTAL (Tier 1)
	
	
	
	



Tier 2 Spare Parts Kit (per 5 stations recommended)
	Component Category
	Item
	Minimum Quantity
	Unit Price
	Total

	Sensors
	Water level sensor
	2
	
	

	
	Rainfall sensor
	2
	
	

	
	Barometric pressure sensor
	1
	
	

	Data Acquisition
	Data logger
	1
	
	

	
	Communication modem
	1
	
	

	Power System
	Battery
	4
	
	

	
	Charge controller
	1
	
	

	Infrastructure
	Critical cables
	2 sets
	
	

	
	Connectors and fuses
	2 sets
	
	

	TOTAL (Tier 2)
	
	
	
	



Tier 3 Spare Parts Kit (per 10 stations recommended)
	Component Category
	Item
	Minimum Quantity
	Unit Price
	Total

	Sensors
	Water level sensor
	2
	
	

	
	Rain gauge (if installed)
	2
	
	

	Power
	Battery
	4
	
	

	Infrastructure
	Basic toolkit
	1
	
	

	TOTAL (Tier 3)
	
	
	
	





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

	Monthly
	Remote data check, verify transmissions, review data quality, check for sensor drift, plan site visits
	1 hour remote
	Hydrologist

	Quarterly
	Site visit: Visual inspection, clean stilling well intakes, check sensor cable, verify staff gauge reading against sensor, clean solar panels, battery check, inspect enclosure seals
	2-3 hours
	Technician

	Bi-annually
	Full sensor verification: pressure sensor checks against portable reference, rain gauge calibration check, desiccant replacement, battery terminal cleaning, lightning protection check
	4 hours
	Technician

	Annually
	Full system calibration, water quality sensor calibration (if installed), rating curve verification (if changed), firmware updates, thorough cleaning of stilling well
	1 day
	Specialist

	Post-Flood Event
	Site inspection after major flood, check for debris damage, sensor positioning, stilling well condition
	As needed
	Technician

	5-Year
	Major refurbishment: replace sensor, replace battery, replace critical cables
	1 day
	Specialist



Tier 2 Maintenance
	Frequency
	Tasks
	Estimated Time
	By Whom

	Monthly (remote)
	Remote data check
	30 min
	Hydrologist

	Quarterly
	Site visit: Visual inspection, staff gauge check, clean sensor, battery check, solar panel cleaning
	2 hours
	Technician

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



Tier 3 Maintenance
	Frequency
	Tasks
	Estimated Time
	By Whom

	Bi-annually
	Site visit: Visual inspection, staff gauge check (if installed), battery check, clean sensor
	1-2 hours
	Technician or Community 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
	Accuracy ±5mm, 20m tape
	Not required
	☐
	Barometric Reference
	Accuracy ±0.2 hPa, calibrated
	Accuracy ±0.5 hPa
	Not required
	☐
	Rain Gauge Calibrator
	Graduated cylinder with stand, drip rate control
	Graduated cylinder
	Not required
	☐
	Temperature Reference
	Accuracy ±0.2°C, NIST traceable
	Accuracy ±0.5°C
	Not required
	☐
	Conductivity Standard
	If water quality installed
	If water quality installed
	Not required
	☐
	pH Buffer Solutions
	If water quality installed
	If water quality installed
	Not required
	☐


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

	Water Level Sensor
	Annual factory or laboratory calibration
	2-year calibration
	As-failed replacement
	☐
	Rain Gauge
	Annual field verification, 2-year lab calibration
	Annual field verification
	As failed
	☐
	Water Quality Sensors
	Annual factory calibration
	2-year calibration
	As failed
	☐
	Field Verification Equipment
	Annual calibration at accredited lab
	Annual calibration
	Not applicable
	☐




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, labor, shipping both ways
	Parts, labor, shipping to vendor
	Parts only
	

	Response Time
	<24 hours for critical failure acknowledgment (flood season)
	<48 hours for critical failure
	<5 working days
	

	Remote Support
	24/7 hotline during flood season, business hours otherwise
	Business hours hotline, remote diagnostics
	Email support
	

	On-site Support
	Guaranteed on-site within 7 days for critical failures during flood season
	On-site within 14 days if remote cannot resolve
	Not included
	

	Parts Replacement
	Advance replacement shipped within 48 hours for critical sensors
	Replacement shipped within 1 week
	Replacement shipped within 1 month
	



b) Flood Season Support
For Tier 1 and B stations in flood-prone areas:
	Requirement
	Specification
	Bidder Offer

	Priority Support
	Critical failures prioritized during defined flood season (specify months: ______)
	

	Rapid Deployment
	Temporary replacement sensor available within 48 hours
	

	Extended Warranty
	Flood damage coverage (debris, inundation) 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
	98% during flood season, 95% annually
	95% annually
	

	Scheduled maintenance
	Maximum 3 days per year, outside flood season, 4 weeks’ notice
	Maximum 4 days per year, 2 weeks’ notice
	

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

	Spare parts delivery
	<1 week 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, no labour
	
	

	Option 3: Time & materials
	Support charged as needed
	
	

	Option 4: Training refresh
	Refresher training for new staff
	
	





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

	Hydrologist training
	Water resources staff, forecasters
	2-3 days
	Before installation
	Data interpretation, flood warning thresholds, rating curves, data quality

	Technician training
	Field technicians
	5 days
	During installation
	Sensor installation, maintenance, troubleshooting, field verification, safety near water

	Water Quality training
	Lab/water quality staff
	2-3 days
	After installation
	Sensor calibration, cleaning, data validation (if applicable)

	Software training
	Data managers
	2-3 days
	After installation
	Database integration, data export, reporting

	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
☐ Quick reference guides (laminated for field use) – 2 copies per station
☐ Video tutorials (recommended)
☐ Spare parts catalog with part numbers and photos
☐ Troubleshooting flowchart
☐ Preventative maintenance checklist (laminated)
☐ Safety manual (working near water, flood safety)
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, component specifications, interface definitions, wiring diagrams
	Digital (PDF) + 2 hard copies
	2 sets

	Installation Manual
	Step-by-step installation instructions, site preparation requirements, commissioning procedures, alignment specifications
	Digital (PDF) + 2 hard copies
	2 sets

	User Manual
	Daily operation procedures, data viewing, basic troubleshooting, maintenance alerts
	Digital (PDF) + 2 hard copies
	3 sets

	Maintenance Manual
	Preventive maintenance schedules, troubleshooting guides, repair procedures, part replacement instructions
	Digital (PDF) + 2 hard copies
	3 sets

	Technical Drawings
	Mechanical drawings, electrical schematics, cabling diagrams, mast foundation details, sensor mounting details
	Digital (PDF + CAD if available) + 2 hard copies
	2 sets

	Parts Catalog
	Complete list of all components with part numbers, suppliers, cross-reference, exploded views
	Digital (PDF) + 2 hard copies
	3 sets

	Software Documentation
	User guides, administrator guides, API documentation, data format specifications, configuration guides
	Digital (PDF)
	3 sets

	Rating Curve Guidance
	How to develop and update stage-discharge relationships
	Digital + 2 hard copies
	2 sets

	Calibration Procedures
	Step-by-step calibration instructions, traceability information, calibration interval recommendations
	Digital (PDF) + 2 hard copies
	3 sets

	Safety Manual
	Working near water, flood safety, electrical safety
	Digital (PDF) + 2 hard copies
	3 sets

	Warranty Documentation
	Warranty terms, registration, claim procedures, service contact information
	Digital (PDF) + 2 hard copies
	3 sets

	As-Built Documentation
	Final as-installed drawings, configuration settings, test results, photographs (within 30 days of completion)
	Digital (PDF) + 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, rain, etc.)
	
	
	
	
	
	

	
	Datalogger
	
	
	
	
	
	

	
	Telemetry equipment
	
	
	
	
	
	

	
	Power system
	
	
	
	
	
	

	
	Stilling well / infrastructure
	
	
	
	
	
	

	
	Installation
	
	
	
	
	
	

	
	Training
	
	
	
	
	
	

	Recurring costs
	Data plans
	
	
	
	
	
	

	
	Consumables (desiccant, etc.)
	
	
	
	
	
	

	
	Batteries
	
	
	
	
	
	

	
	Calibration solutions
	
	
	
	
	
	

	Maintenance
	Spare parts
	
	
	
	
	
	

	
	Calibration services
	
	
	
	
	
	

	
	Software support
	
	
	
	
	
	

	
	Travel for maintenance
	
	
	
	
	
	

	TOTAL
	
	
	
	
	
	
	



Notes:
· 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 freshwater & hydrological systems must meet these additional requirements:
	Requirement
	Specification
	Compliant?

	Corrosion protection
	Marine-grade materials for coastal sites, all components corrosion-resistant
	

	UV resistance
	All outdoor components UV-stabilized
	

	Cyclone resistance
	Sensor mounts rated for 200 km/h winds; stilling well secured against debris
	

	Flood-proofing
	Electronics above expected flood level; sensors rated for immersion; cables secured
	

	Lightning protection
	Comprehensive protection; Pacific has high lightning frequency
	

	Debris tolerance
	Sensor selection considers high debris load during floods
	

	Biofouling resistance
	Anti-fouling measures for sensors in warm freshwater (algae growth)
	

	Rodent protection
	Cables protected from rats; enclosures rodent-proof
	

	Access during floods
	Site access considerations for maintenance (may be cut off)
	

	Remote diagnostics
	Critical for sites inaccessible during flood season
	

	Power autonomy
	30 days minimum for flood-prone sites during wet season
	





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

	Tier selection matches your operational needs
	☐
	All required variables selected
	☐
	Rainfall included where needed
	☐
	Water quality sensors specified
	☐
	System architecture fully defined
	☐
	Telemetry appropriate for site (cellular/satellite)
	☐
	Power system sized for location (shading, cloudy periods, 30-day autonomy)
	☐
	Flood-proofing considered (electronics above flood level)
	☐
	Stilling well or mounting specified appropriately
	☐
	Staff gauge included for manual verification
	☐
	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

a) Site Information (to be completed by NMHS)
	Site
	Latitude
	Longitude
	Elevation
	Access
	Power
	Comms
	Notes

	1
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	



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

	1
	
	
	

	2
	
	
	



c) Special Local Requirements
Import duties: ☐ NMHS responsible ☐ Bidder responsible
Customs clearance: ☐ NMHS assists ☐ Bidder responsible
Local taxes: ☐ Applicable ☐ Exempt (specify)
Work permits: ☐ Required ☐ Not required
Site access restrictions: _________________________________
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