Cold Storage Condensation Challenges and Cures 
1. Introduction
a. Paraphrase abstract.
b. Introduce case history of large food distribution center with IMP walls and insulated single ply roof.
c. Show examples of dripping and ice formations.
d. List learning objectives.
2. Non-intuitive hygrothermal physics of cold storage buildings (e.g., cold air sinks).
a. Everyday condensation example – water droplets on glass of ice water but none on glass with no ice.  Explain concept of relative humidity.
b. Illustration of water vapor flowing through convention wood framed wall and condensation on the back side of wood sheathing.
c. Show/explain how same thing happens in cold storage buildings in reverse.
d. Explain forces working to “drive” air and water vapor into cold storage buildings (e.g., vapor pressure difference but also “buoyancy” stack effect (from top down) and mechanical inducted “negative” air pressures.
e. Explain why air enter is just as bad rainwater entry.
3. Common IMP air/water intrusion pathways (e.g., IMP side laps, roof to IMP flashings, IMP penetrations).
a. Explain “rake” support vs “framed” supported systems.
b. Show examples of different IMP configurations and dimensions, including typical location of butyl seals for cold storage buildings.
c. Alert attendees about the universal presence of continuous, full-height voids along IMP side laps (e.g., for clips to secure IMP the building) and its consequence if side lap seals contain voids.  Note: Air/water go everywhere.
d. Unintended consequences of manufacturers intentionally leaving outermost 3/8” of overlaps at side joint interlocking unsealed side (i.e., air and water can bypass surface applied flashings.
e. Explain what are “pig tail” seals and the difficulty of identify the vertical locations of the original pig-tail seal during re-roof projects so flashings can be carefully aligned to terminate at the same height.
4. The right and wrong places to install vapor barriers in roofs over cold storage.
a. The common but poorly considered choice to install “cold side” vapor retarders on roof decks.
b. Instead, how to promote “drying” of condensed water and small rain leaks to the inside.  Note:  This will be sure to raise some eyebrows but the physics is sound.
5. A novel repair technique using reinforced fluid-applied flashings in lieu of conventional sheet membrane flashings at terminations and transitions.
6. Case History – Graphic illustrations of air/water intrusion pathways and water/ice accumulations that result and how application of fluid-applied flashings fixed the problems.
a. IMP Side Laps - Openings at original butyl seals (due to panels flexing).  “Openings” created by reroof flashings not aligning with original “pig tail” seals (where the interlocking “tongues” at side laps are completely filled; not leaving portions unsealed.)
b. Roof Flashings Roof Flashings.
i. On roof side of IMP – how to align with original pig tail seals or how to install a novel repair technique to retrofit pigtail seals.  Note:  Worth the price of admission right there.
ii. On exterior side of IMP (flashing over top of IMP) – How air can be drawn upward at side laps.  Remember, non-intuitively, cold storage buildings “suck” air in at the top.
c. Stack Joints – Common air/water intrusion pathways and how to repair.
d. Partition Walls Below – Vapor drive between different environments below the roof deck.  Air intrusion pathways and now to repair them.
7. Summarize key takeaways.
8. Acknowledge and thank Target Corporation for allowing me to share this valuable information they paid to develop.
