Warehouse Mapping Validation Checklist
1. Document control and study definition
· ☐ Protocol number, report number, project number, and warehouse/area ID assigned
· ☐ Study purpose clearly stated
· ☐ Scope defined for all mapped areas, including any applicable:
· main storage space
· quarantine area
· receiving bay
· dispatch/loading bay
· packing area
· ☐ Intended storage condition(s) defined
· ☐ Acceptance criteria approved
· ☐ Study type defined:
· initial qualification
· requalification
· seasonal study
· post-modification study
· empty / unloaded
· loaded / normal operating condition
· ☐ Roles assigned for Operations, QA, Validation, Engineering, and Approvers
· ☐ Deviation/CAPA process referenced
· ☐ Change control references included
These items align with WHO’s expectation that mapping be fully documented, tied to defined objectives and scope, and followed by implementation of recommendations and any needed follow-up mapping. 

2. Warehouse and system readiness
· ☐ Warehouse identification verified
· ☐ HVAC / refrigeration / heating systems identified
· ☐ Temperature control setpoints documented
· ☐ Humidity control setpoints documented, if applicable
· ☐ Alarm system present and configured
· ☐ Monitoring system installed and functioning
· ☐ Doors, seals, dock interfaces, and curtains inspected
· ☐ Lighting, cleanliness, pest-control, and structural condition verified
· ☐ Racking/layout documented
· ☐ Heat sources and cold-air sources identified
· ☐ High-bay, mezzanine, alcove, or airflow-restricted zones identified
EU GDP expects storage areas to be suitable, structurally sound, clean, and maintained within acceptable limits, while WHO expects qualification to confirm the storage area and associated control, monitoring, and alarm systems are correctly installed and suitable for use. 
3. IQ prerequisites
· ☐ All critical equipment and systems identified
· ☐ Installation drawings or system descriptions available
· ☐ Preventive maintenance program in place
· ☐ SOPs/work instructions available
· ☐ Control panel functions verified
· ☐ Alarm functions verified
· ☐ Thermostats/controllers identified and setpoints recorded
· ☐ Monitoring sensor locations documented
· ☐ Backup power / emergency response provisions documented, if applicable
WHO states IQ should confirm the storage area and required systems are identified and installed as specified, and that an effective preventive maintenance program is in place before further functional testing proceeds. 
4. Instrumentation and calibration
· ☐ All mapping loggers uniquely identified
· ☐ Calibration certificates current for all mapping loggers
· ☐ Calibration certificates current for fixed monitoring devices
· ☐ Calibration traceable to recognized standards
· ☐ Logger serial numbers recorded
· ☐ All logger clocks synchronized
· ☐ Common start time programmed
· ☐ Sampling interval defined
· ☐ Out-of-tolerance instrument handling defined
WHO calls for valid calibration certificates for measuring devices and traceability of mapping devices to calibration records, and EU GDP requires environmental monitoring/control equipment to be calibrated at defined intervals with traceability and regularly tested alarms. 
5. Mapping methodology and risk assessment
· ☐ Site survey completed before logger placement
· ☐ Risk assessment completed for logger placement density and locations
· ☐ Warehouse dimensions documented
· ☐ Ceiling height documented
· ☐ Airflow influences identified
· ☐ Product storage pattern reviewed
· ☐ Representative operating conditions defined
· ☐ Door opening frequency and duration defined, if challenged
· ☐ Power failure challenge defined, if included
· ☐ Seasonal strategy defined:
· warm season
· cold season
· justification if one season only
WHO says mapping should identify temperature distribution, hot/cold spots, airflow issues, and safe/unsafe storage zones, and notes that if areas are affected by seasonal variation, two studies may be needed to capture warmest and coldest conditions. 
6. Logger placement plan
· ☐ Logger layout shown on warehouse drawing
· ☐ Grid pattern established across length and width
· ☐ Logger spacing justified
· ☐ Vertical arrays included at low, mid, and high levels
· ☐ Additional loggers placed:
· near doors
· near loading bays
· near supply/return air
· near external walls
· in corners/alcoves
· in center pallet lanes
· in suspected hot spots
· in suspected cold spots
· ☐ Logger locations coincide with actual or planned product storage positions
· ☐ Thermostat and fixed-monitor locations recorded on the same plan
WHO recommends a grid-based layout, generally every 5–10 m in warehouses unless justified otherwise, with vertical positioning and extra attention to actual storage positions and areas where airflow or building geometry may affect temperatures. 
7. Study execution readiness
· ☐ All personnel briefed before study start
· ☐ Loggers conditioned to ambient before official start
· ☐ Loggers secured against movement/damage
· ☐ Start date/time recorded
· ☐ Ambient/site conditions recorded
· ☐ Access log prepared if door openings are not automatically logged
· ☐ Power outage recording method prepared
· ☐ No unauthorized relocation of inventory or sensors during study without documentation
WHO says relevant personnel should be briefed to avoid disruption of the study, loggers should be fixed in position and allowed to condition, and access logs/power-outage records should be kept if those events are not automatically logged. 
8. OQ / empty mapping checks
· ☐ Empty-space mapping performed, if required by protocol
· ☐ Temperature distribution assessed in empty warehouse
· ☐ Vertical stratification assessed
· ☐ Horizontal variation assessed
· ☐ Control system ability to maintain limits assessed
· ☐ Door-opening recovery tested, if in scope
· ☐ Power-failure behavior tested, if in scope
· ☐ Alarm functionality verified during OQ
WHO describes OQ as empty-space testing that includes SOP verification, calibration verification, alarm checks, temperature distribution, door-opening recovery, and power-failure tests. 

9. PQ / loaded mapping checks
· ☐ Mapping performed under normal loaded condition
· ☐ Load pattern representative of routine use
· ☐ Product/pallet arrangement documented
· ☐ Airflow obstruction risks assessed
· ☐ Loaded temperature distribution assessed
· ☐ Recovery after representative door opening assessed under load
· ☐ Any excluded storage zones verified under load
· ☐ Loaded study completed for required duration
WHO expects qualification and mapping to demonstrate performance both empty and in the normal loaded condition, and describes PQ as loaded testing under routine operating conditions. 
10. Study duration and operating profile
· ☐ Duration justified in protocol
· ☐ For ambient warehouse mapping, study ran at least 7 consecutive days unless otherwise justified
· ☐ Study included working days and weekend days where applicable
· ☐ Study captured typical operational variation across the day
· ☐ If duplicate environmental control units exist, study covered operation of each unit as applicable
WHO states there is no fixed universal time limit, but for warehouses and other ambient storage areas mapping is typically run for a minimum of seven consecutive days including five working days and two weekend days. 
11. Door opening and power failure challenges
· ☐ Door-opening challenge included or explicitly excluded
· ☐ Door-opening frequency and duration predefined
· ☐ Temperature recovery time recorded
· ☐ Maximum permitted post-door-opening excursion/recovery window defined
· ☐ Power failure challenge included or justified as not performed
· ☐ Time to exceed limits measured during power failure, if tested
· ☐ Time to recovery after power restoration measured, if tested
WHO says door-opening parameters should be predefined if included, with temperature maintained within limits except for a maximum of 30 minutes after the door opening, and qualification should demonstrate time to exceed limits during power failure and time to recover after restoration. 
12. Data review and analysis
· ☐ Raw data downloaded and archived
· ☐ Logger IDs and locations reconciled
· ☐ Missing data or anomalies investigated
· ☐ Minimum temperature by location calculated
· ☐ Maximum temperature by location calculated
· ☐ Mean temperature by location calculated
· ☐ Vertical trends evaluated
· ☐ Horizontal trends evaluated
· ☐ Hot spots identified
· ☐ Cold spots identified
· ☐ Overall stability evaluated against acceptance criteria
· ☐ Sensor error/tolerance considered in interpretation
WHO’s mapping guidance calls for analysis of overall stability, vertical and horizontal variation, minimum/maximum values, hot and cold spots, and mean temperatures, with interpretation tied to acceptance criteria and logger accuracy. 


13. Conclusions and recommendations
· ☐ Pass / fail / restricted-use conclusion documented
· ☐ Safe storage zones identified
· ☐ Unsafe or restricted zones identified
· ☐ Routine monitoring sensor locations recommended
· ☐ Recommendations for airflow or HVAC improvements documented
· ☐ Recommendations for loading restrictions documented
· ☐ Seasonal limitations documented, if any
· ☐ Need for follow-up mapping documented
WHO states mapping should define zones not suitable for storage, support recommendations on where products can and cannot safely be stored, and use hot/cold spot results to determine where routine monitoring sensors should preferentially be located. EU GDP likewise expects routine monitors to be placed based on mapping results. 
14. Report package completeness
· ☐ Approved protocol attached or referenced
· ☐ Site survey included
· ☐ Logger location map included
· ☐ Raw data included or archived
· ☐ Graphs for each logger included
· ☐ Summary tables included
· ☐ Deviation/CAPA records included
· ☐ Calibration certificates included
· ☐ Final conclusion and recommendations included
· ☐ Reviewer and approver signatures completed
WHO’s report template includes the protocol-linked summary, conclusions/recommendations, site survey, raw data, graphs, analysis results, deviations/CAPA, and calibration certificates. 
15. Requalification triggers
· ☐ Significant HVAC or refrigeration modification
· ☐ Setpoint change
· ☐ Change in loading pattern affecting airflow
· ☐ Racking/layout change
· ☐ Expansion or partitioning of warehouse
· ☐ Repeated unexplained monitoring variability
· ☐ Alarm/monitoring system change
· ☐ Major maintenance affecting thermal performance
· ☐ Risk assessment interval reached
WHO says re-mapping or requalification is warranted after significant modifications, changes in use that affect airflow/loading, setpoint changes, or unexplained variability outside normal operating limits; EU GDP says repeat mapping should be based on risk assessment or significant modification. 
A concise report conclusion you can use is:
“The warehouse mapping study demonstrated the temperature distribution within the assessed storage area under the defined study conditions and identified acceptable storage zones, restricted zones, and recommended routine monitoring locations based on documented hot- and cold-spot analysis.” This wording is consistent with WHO’s purpose for mapping and EU GDP’s expectation that mapping drive monitor placement and ongoing control. 
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