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Disclaimer: 
This is a Rainscreen Association in North America (RAiNA) presentation and has been provided to RAiNA members for 

delivery to the industry. While every effort has been made to ensure the accuracy of the presentation, RAiNA does not 

warrant the completeness or correctness of the content. This presentation is not to be altered in any manner. The presenter 

is solely responsible for any comments they make, and RAiNA assumes no liability for those comments.

Anti-Trust Policy

1. DON'T discuss the prices your company will charge customers. 

2. DON'T discuss discounts, terms or conditions of sale, warranty terms, profits or profit margins, shares of the market, bids or the intent to bid, 

rejection or termination of customers, sales territories or markets. 

3. DON'T discuss administrative or disciplinary action by the Association against a particular member or nonmember, or enforcement of any 

Association code of ethics against particular members or non-members, in the absence of specific legal guidance. 

4. DON'T propose or discuss any proposal, in the absence of specific legal guidance that the Association sponsor or engage in any activity, 

which may have the effect of producing an adverse economic impact on some competing companies. 

DISCLAIMER & ANTI-TRUST
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Rainscreen Association in North America is a Registered Provider with The American Institute 

of Architects Continuing Education Systems (AIA/CES). Credit(s) earned on completion of this 

program will be reported to AIA/CES for AIA Members. Certificates of Completion for both AIA 

members and non-AIA members are available upon request.

This program is registered with AIA/CES for continuing professional education. As such, it does not 

include content that may be deemed or construed to be an approval or endorsement by the AIA of 

any material of construction or any method or manner of handling, using, distributing, or dealing and 

material or product.

AIA DISCLAIMER

Provider #: 502111378
Course ID: RAiNA-CONF24-2
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Science who specializes in enclosure design, research, and investigation work for 
new and existing buildings. His work experience includes a wide range of 
projects including building enclosure and facade design and analysis, forensic 
investigations, research studies, building monitoring, enclosure testing, and 
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and the US.

Graham is regarded as an industry leader in evaluating thermal energy and 
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Outline
Rainscreen walls are systems made up of several materials that come together as a minimum building enclosure function to protect

buildings from rain. Rainscreens must also manage environmental loads, including structural loads, fire and smoke, UV radiation,

sound, heat flow, airflow, and vapor movement. Each of the system components, including the airspace between the outer and inner

layers (aka the cavity or gap), are important to performance – and they need to work together to be effective.

The outer finish/cladding is the most visible rainscreen layer. This layer sheds water and provides the first line of protection of the 

underlying materials from the environment. If cladding gaps are added to an open rainscreen, extra water and UV gets past the outer 

layer and then managed with carefully selected materials and details. The structural attachment of the cladding through sub-framing 

and cladding attachments, and often exterior insulation, requires a thoughtful design that is balanced for thermal performance and 

structural efficiencies. Hidden behind the cladding is the critical airspace – the one “free” rainscreen component. This gap provides a 

clear path for water drainage and airflow through openings to the exterior. Most of the time, this system keeps the wall dry. If the air 

gap is oversized or attention isn’t taken with the selection of cladding or other materials, then this hidden cavity can become a fire 

concern. If the gap is too small, water can get trapped or airflow restricted, hindering performance. An inner water-resistive layer 

completes the rainscreen and acts as the last line of defense from water, and may also control airflow and vapor. Insulation placed 

within the rainscreen cavity for thermal benefit may widen the gap and impact water control decisions and the insulation materials 

may also have fire code ramifications. Some designers talk about pressure equalization as a solution for additional water 

management but find it difficult to achieve in practice. Pest management must also be considered in the openings and details and

these screen openings can even tie into wildfire resistant construction details for rainscreen walls too.

Needless to say, a lot is going on within a rainscreen wall. This presentation uncovers how rainscreen walls work at a fundamental 

level and gets into the key design and construction considerations that make them perform as intended.



Learning Objectives

1. Identify the essential parts of a rainscreen wall including what is absolutely necessary or just “nice to 

have”.  

2. Examine the importance of the size of the rainscreen air gap on air, water, thermal and fire performance. 

3. Construct better rainscreen details to allow for proper drainage and ventilation while balancing other 

performance needs such thermal performance, pest entry, and fire resilience. 

4. Recognize challenging rainscreen wall designs where extra attention may be required for material 

selection and detailing. 



Local Curiosities in My Formative School Years







Solution in Vancouver, c.1996:
Municipal Building Code 

Mandates Rainscreen Walls
Insurance industry, Province and National 

Code Follow After*



“Rainscreen” in the News in the Late 1990s

 From a Condominium Development Sales Flyer: 

 The condo residences will have the rainscreen construction warranty as well as the 2-5-10 
Home Guarantee. In addition, there is extra sound proofing in addition to double glazed broken windows with 
screens and low maintenance vinyl siding with shake and exterior rock features. The residents at the presales 
luxury real estate properties will also have asphalt shingle roof, wall insulation R14 and R20, hard wired smoke 
detectors, secure underground parking for all residents, professional landscaping and exterior lighting and 
pedestrian pathways in this master planned community”. 

 Article in a Vancouver-Asian Newspaper:
 리키 콘도 문제와 관련하여 기술적으로 변화된 것 중의 하나가 외부 마감재 뒤에 드레인 공간을 주는 외벽 시스템을 의무화한

것이다. 개선된 디테일과 드레인 공간은 우수의 외벽 내부 침투를 차단하고 침투하더라도 배수가 될 수 있도록 하며 외벽 건조
를 촉진하는 기능을 하고 있다. 이런 외벽 시스템을 (Rain screen Wall) 시스템이라 부른다. 

 From a Prominent Local Developer

 Rain Screen Technology: A rain screen is a protective barrier of drainage channels installed between 
the interior and exterior wall surfaces, allowing the building to shed water. The rain screen acts both as a moisture 
break and an air space, preventing water from becoming trapped inside the walls, and making sure the frame dries 
completely after the water drains off. 

 From a Rental Property Listing
 About This Property:  A very bright east facing unit with a large balcony. A 2 Bdrm / 2 Bath unit with a spacious 

open concept including hardwood floors, 6 appliances, built-in safe, secured underground parking space, plus a 

storage locker. The building was built in 2000 with the new Rain Screen Wall System technology.



Early Work Experiences & Influences



Monitored Field Performance of Rainscreen Walls in BC



Wood-Frame Rainscreen Walls: Normal Trends



Rainy West Coast Winters : Walls Get Damp
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5-10% MC increase 
in 2 weeks

Rain starts, cloud cover, 
temperatures drop, 

humidity/dewpoint up



The Sun Comes Out in Spring: Walls Dry Out
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5% MC decrease in 2 weeks

Rain stops, sun comes out, wall temperature 
increases, humidity/dewpoint drop



Less Rainscreen Cavity Ventilation with Absorptive 
Claddings = Damper Walls

Brick veneer wall (vented <10 ACH) had 
highest MC levels  (20-25% MC during 
winter months Oct-Apr) vs ventilated 
100 ACH panel cladding
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Furthering Rainscreen Wetting and Drying Science



Calibrated Computer Models (WUFI) Developed 
from Measured Data & Ventilation Rates

November



Ventilation Rates Can be Calculated & Modeled 
More Ventilation = Drier Wood-frame Walls in BC

Poor venting

Good ventilation



Impact of Rainscreen Cavity Ventilation on Wall 
Drying Rates

 
From: Bassett & McNeil 2007 – New Zealand (Southern Hemisphere for orientation )

Rainscreen w/ 
lots of airflow

Rainscreen w/ 
less airflow

Drained but 
no airflow

Some drainage, 
no airflow

Faces the sun, drying 
enhanced by solar

Opposite the sun, lower 
drying potential

Sun-facing direct fixed dries 
about as quickly as ventilated 
but shaded facing



Rainwater Leaks Still Matter  
But “Smallish” Leaks Can be Dried Out

0.4 kg/m2

2 kg/m2

4 kg/m2

Leak at 
sheathing, 

past WRB



Adding Exterior Insulation to Wood-frame 
Rainscreen Wall = Drier Backup Walls

 3 ½” (R-12) Batt Insulation with 2x4 studs + 2” Exterior Insulation – (R8 Mineral Wool or R10 XPS)



Laying the Groundwork for Later When Code Starts 
to Require Exterior Insulation for Homes



Proper Design of Exterior Insulation Type/Thickness 
and Vapor Control is Critical to Performance



Low Exterior to Cavity Insulation Ratios with 
Incorrect Vapor Control Strategy can Fail

Bad thermally too –
continuous Z-girts

Leaky-
condo 
prior to 
rehab



A Rainscreen Can’t Dry Out Vapor Control Mess-ups
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High Interior RH

100% RH = Condensation for 6 
months on Gypsum Sheathing

July June



A Rainscreen Can’t Fix This…



All Exterior Insulation = Warm/Dry/Durable Walls

Gypsum Sheathing Moisture Content

RH at Exterior Sheathing

30-50% RH average – maximum <70%

Very Dry! <0.4%



Rainscreen Spandrel Panels Get Hot!

158°F/ 70°C



Pre-Enclosure Rehabilitation – Stud Insulated, Lots of Thermal Bridging (Studs/Slabs/Structure)

Post-Enclosure Rehabilitation – Exterior Membrane & Fully Exterior Insulated 
(BUT! Still Bridging Exterior Insulation)

Early 2000s Drivers for Exterior Insulation Innovation



Typical Practice in Early 2000s - Continuous Metal Z-Girts



Innovation: First Generation Clip Cladding Attachments



The First Fiberglass Spacer Cladding Attachment 



Continuous 16 ga Steel Z-girts
Through insulation

Intermittent Fiberglass Clips/Spacers w/ 
Steel Hat Tracks (outboard insulation)

Proof in Visual & Measured Data



The First in the Start of a New Industry



Further Reducing Thermal Bridging for Cladding 
Attachment – Long Screws through Insulation



Long Screws through Insulation as 
Cladding Support and a Rainscreen



Lots of Long Screws through Exterior Insulation & 
Rainscreen Testing & Industry Guidance 



Today: 
Current State of the 

Industry?



Is a Rainscreen a Material?



Is a Rainscreen a Cladding Material or System?



Can a Rainscreen be Applied to a Curtainwall System?



Rainscreen Considerations?



What is a Rainscreen?:

“An assembly applied to an exterior wall 
which consists of, at minimum, an outer 

layer, an inner layer, and a cavity between 
them sufficient for the passive removal of 

liquid water and water vapor”



An assembly applied to an exterior wall which 
consists of, at minimum:

1

3

2

4

5

Vertical section

1) Outer layer

2) Inner layer 

3) Cavity between the 
layers sufficient for 
the passive removal: 

4) Liquid water 

5) Water vapor 

Horizontal section



A Rainscreen Is Not: 
Product, Material or Building Type Specific



Almost any cladding & any backup wall 
separated by a cavity…

…that is drained and vented/ventilated



A Rainscreen Wall Includes (at a minimum):

Flashings & 
drainage openings

Cladding (Outer Layer)

Cavity (Air Space/Gap)

Water Resistive Barrier 
(Inner Layer) 

+Back-up Wall Structure



Any Modern Wall (Including a Rainscreen) 
May Also Include:

Cladding Attachment/ 
Structural Support

Exterior Insulation

Air Barrier System 

Vapor Retarder/Barrier



What Can Fail a Rainscreen = What to Design For

Water (Rain, Elevated RH, Condensation, Ice/Snow)
 Leak into backup assembly/building

 Corrosion (e.g. cladding attachment, fasteners)

 Fungal growth & decay 

 Wetting & moisture deterioration (e.g. moisture sensitive/bio-based, gypsum, MGO 
claddings and back-up components etc)

 Freeze-Thaw damage

Fire
 Combustion of components – burn through / contribute to larger fire

 By-pass within concealed cavity / spread up building

Structural Loads
 Wind, Earthquake, Impact, Missile, Gravity/creep

 Chemical deterioration of components (e.g. Hydrogen embrittlement, corrosion etc)

Pests 



…and



Rainscreens Used For High Rain Loads

“Load” is climate and building exposure

BUT… Benefits beyond Rain Control

Cladding & backup wall drying (if ventilated)

Bypass vapor barrier claddings

Also a useful cladding adjustment & tolerance gap



Claddings – The “Outer Layer” 

Almost any material can be used as a cladding 

for a rainscreen wall

Is the exterior finish, water-shedding and 

exposed to the environment

Includes interface and joint treatments, 

openings, flashings, trims and other accessories

Degree of “openness” at joints & interfaces 

impacts water, UV, insect/pest entry into cavity 

Profile/shape may be used for drainage & 

ventilation



Will it Really Work with 
Any Cladding Material? 



.. And Will it Really 
Work with Any Green 
Cladding Material? 



Cladding
(Water Shedding)

Cavity
(Drainage and 
Ventilation)

WRB

“Outer Layer”

“Inner Layer”

Hierarchy of Rainscreen Water Control



Cladding

Cavity

WRB (Behind 
Exterior Insulation)



Cladding Choices & Water Control

Panel claddings with sealed 
joints. Cladding holes/cracks, 
unsealed or failed joints allow small 
amounts of water into the cavity 
which mostly drains down the back 
of the cladding. Airflow is helps 
remove vapor from cavity and 
cladding. 

Open jointed & perforated 
claddings. Allow for direct 
water ingress into the 
cavity increasing the 
requirements for drainage, 
airflow and WRB detailing 

Lapped and well jointed 
claddings. Shed ~100% water at 
outer surface. Minimal water entry 
into the cavity except at unsealed 
penetrations. Airflow will help 
remove vapor from wetted 
cladding. 



Most Rainscreen Claddings Shed Most of the Water 



Most Rainscreen Claddings Shed Most of the Water



But… What if This is My Cladding?



Open joints/ holes in cladding = 
more water +UV for WRB to manage

A Little to a Lot of Water Reaching the WRB



Baffled “Open Joint” Rainscreen –
Looks Open but Performs Closed



UV Stable WRB For Open Jointed or Perforated 
Claddings



Where to Place the UV Resistant WRB membrane?

At back of cavity - at face of insulation or 
sheathing
UV stable WRB at inside of rainscreen cavity, 
cladding support framing exposed to moisture. 
Expect more water in cavity to manage

Directly behind cladding over cladding 
support and rainscreen cavity. 
Additional UV stable “screening” 
membrane in addition to primary WRB at 
inside of rainscreen cavity



Why UV Stable Exposed Drainage Membranes?



Open Joint Rainscreen w/ Exterior Insulation 
Without UV Protection



Cavity – Air space / Gap

Gaps stop capillary action (>1/16”) and water 

transfer/bridging (1/8”) from outer to inner surface 

of rainscreen,

Allows drainage of water (<1/16”)

and ventilation removal of vapor, (>1/8”) 

Width and details impact fire and smoke 

propagation, (especially >1”)

In Canada, Building Code minimum rainscreen gap is 

3/8”, though often ¾” to 1” is typically used.  

In some parts of certain newer US Code sections min 

3/16” gap but only specific applications



Impact of Cavity Width on Drainage & Airflow

No gap, no drainage 
or airflow possible

Small gap (1/16” -
1/8”), some drainage 
but minimal airflow 

potential

Moderate gap (~1/2”), 
full drainage and 

decent airflow 
potential

Large gap (>3/4”), full 
drainage and 

increased airflow 
potential



Very Big Gaps



Why Not Bigger is Better?

Fire, rodents, birds. To avoid… gaps of under 2” are preferred



Impact of Cavity Depth on Fire Propagation

No gap, no entry 
for fire behind 

cladding

Small gaps <1/2”, hard for 
fire to propagate in cavity as 
will rapidly deplete oxygen 

and starve fire out 

Gap ~1” fire may start but 
will deplete oxygen within 
minutes and starve fire out 

limiting propagation

Gap ~2”+ fire burns 
combustible materials and 
oxygen is replenished fast 
enough for combustion to 

continue and spread 



Creating the Rainscreen Cavity

Continuous or intermittent girts/furring/strapping/shims/spacers/ties 
etc. made of wood, metal or fiberglass/plastic etc. oriented vertically, 

horizontally or diagonally

Engineered 
drainage/vent 

composites



Examples

Engineered drainage/vent 
composites over a WRB

Wood strapping over 
mechanically attached 

housewrap WRB

Steel hat framing – on thermal 
cladding attachment clips 

through exterior insulation over 
self adhered membrane WRB



Cavity Drainage & Airflow Considerations

Vertically oriented 
cladding support, 
allows for gravity 
drainage and open air 
space

Horizontally oriented 
cladding support tight to 
solid cladding – blocking 
drainage/airflow

Horizontally oriented 
cladding support with 
open profile cladding–
allows drainage/airflow

Horizontally oriented 
perforated or dimpled 
cladding support and 
solid cladding allows 
drainage/airflow

Perforated
/dimpled 
hat track



Spot the Airflow and Drainage Paths?

Airflow and drainage exterior of 
insulation in vertical hat track cavity

Airflow and drainage exterior of 
insulation in corrugated cladding

Airflow and drainage exterior of insulation
in cladding profile, +shims at horizontals



Lots of Different Preferences – But Always Watch 
Drainage Paths & Vent Openings



Rainscreen?



Metal and Plastic Perforated/Drained Furring



Vent Opening: Venting vs Ventilation

Opening only at bottom of wall 
drained and vented 
(low air flow rates)

Opening at bottom and top  
ventilated

(higher air flow rates)

Amount of venting or 
ventilation (i.e. air-
exchange) needed 
depends on several 
design and climatic 

factors – mostly 
beneficial though not 

always necessary



Whatever You Use to Keep Out the Insects – Make Sure it 
Doesn’t Block Too Much Airflow



Wildfire Considerations – Base of Rainscreen Wall



The “Inner Layer”:  WRB

Weather Resistive Barrier?

Whether Resistive Barrier?

Water Resistive Barrier?

NO!!! It isn’t managing 
the weather, just the 
water (and maybe air)

As in:
“I wonder whether this will 
work?”

YES!



Water Resistive Barrier (WRB)

The “inner layer” of the rainscreen, located 

inboard of the “cavity”

Secondary plane of water control in walls

System of membranes, tapes, sealants, waterproof 

sheathings, rigid insulation, etc. 

Detailed to be water resistive, lapped, drained and 

flashed to exterior 

May also be detailed as part of the air barrier 

system, and/or provide vapor control



Building paper w/ lapped 
joints

Mechanically attached  
house-wraps w/ taped joints

Sealed gypsum sheathings –
sealant or tape at joints

Liquid applied membranes 
w/ sealed joints

Self-adhered vapor 
impermeable membranes

SprayfoamSelf-adhered vapor 
permeable membranes

Sealed wood sheathings –
sealant or tape at joints



Careful with Sloped Walls (aka “woofs”) = 
More water for WRB to manage

Gravity is not your friendGravity is your friend



Design as a Rainscreen Roof, Not a Wall



Sloped Wall-Roof “Woofs”

 Walls that are back sloped have significantly 
higher exposure and require very high 
performance water control layers. 

 Lapping for these types of walls is very 
important.

 Behaves more like a roof than wall in terms of 
water control. 

 Also consider secondary impacts of water control 
layer, is it an exterior vapour retarder?? Most very 
high performance water control products are 
vapour impermeable.



The Opposite – Wall Sloped to Face Ground 
(Gravity Keeps Water Away from WRB

How does water get here?



Exterior Insulation Considerations

Must be moisture tolerant and self 

supporting for exterior cavity

Air and vapor permeability of 

exterior insulation will impact air 

and moisture control strategies for 

whole wall

Material properties also important 

for combustion and smoke 

development

Mineral wool, XPS, EPS, foil faced 

polyiso, CCSPF… most common



Exterior Insulation Aids Water Control

In a wall without exterior 
insulation, water is more likely 
to reach the WRB in event of a 
water bypassing the cladding

In a wall with exterior insulation, the  
surface and thickness of insulation 
layer(s) protects WRB inboard from 
contact with water in event of water 
bypassing the cladding



Exterior Insulation & Location of WRB

Fibrous draining and 
moisture resistant 

exterior insulation -
WRB at backup wall

Foam plastic exterior 
insulation with intentional 

or accidental drainage 
behind – WRB at backup 

wall

Foam plastic exterior 
insulation with 

taped/sealed joints or 
possibly additional 

membrane – WRB at face 
of insulation

Fibrous, possibly moisture 
sensitive exterior insulation 
or open jointed/perforated 
cladding – WRB* added on 

face of insulation



Exterior Insulation Aids Water Control



…Or Can be a Funnel

Don’t face Z-girts with 
the exterior leg upwards



Is the WRB the Taped Exterior Insulation or the SAM?
…or is the taped foam a supplemental drainage 
layer protecting the WRB? 



Spot the WRB and + Supplemental Drainage Layers



Cladding Attachment & Exterior Insulation

Cladding attached directly through the cladding 
and cavity, or into furring pre-attached to the 
structural framing

Cladding attached to cladding support 
structure attached separate through exterior 
insulation to back-up



Cladding Attachment Through Exterior Insulation
- Continuous Framing 

Continuous metal girts – results in very poor effective 
thermal performance

Continuous low-

conductivity (fiberglass) 

girts – results in improved 

thermal performance



Cladding Attachment Through Exterior 
Insulation – Various Clip & Rail Systems



Low Conductivity Materials Less Material (e.g., Clips) Combination

Cladding Attachment through Exterior Insulation



Cladding Attachment Typologies

Metal Brackets with 
Thermal Break

Non-metal Spacer 
with Through 

Fasteners 

MetalNon-Metal
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Structural & Thermal Performance Optimization
More Strength per clip = Fewer Clips

Less Structural 
Capacity

More 
Connections Per 

Area

More Thermal 
Bridging



Watch Dissimilar Metals & Galvanic Corrosion 
(Clips, Rails, Fasteners, Claddings, Flashings etc.)



Evaluating Galvanic Corrosion Risk for Cladding 
Attachment Systems

Coated Galvanized 
Steel Screw 
broken, detaching 
Stainless Steel Clip



Backup Wall Structure For a Rainscreen

Primary structural system provides the ultimate support for the cladding/cladding attachment 
system, likely substrate for the WRB and possibly the air barrier and/or vapor retarder.

May also include insulation in lieu of or in addition to exterior insulation within the rainscreen 
assembly. 



Air Barrier Systems

Air Barrier (AB) system – controls air flow 

through the building enclosure

 System includes membranes, tapes, sealants, 

gaskets sheathings, insulation boards, 

sprayfoam etc. detailed and sealed

Air Barrier is always recommended, 

and often required by code where 

separating interior & exterior space 

 In context of walls, many assemblies where a 

rainscreen is desirable outside of the 

conditioned building enclosure and may not 

be air-tight (wing walls, parapets etc.)



Placement of Air Barrier Systems in a Rainscreen 
(Hint is Always At or Behind the “Inner Layer”)

Primary Air Barrier System

Secondary Airtight element



A Rainscreen Cannot Fix Air Barrier Problems



A Rainscreen Cannot Fix Air Barrier Problems



Vapor Diffusion Control – Vapor Barriers/Retarders

Many materials within a wall 

will control water vapor 

transported by diffusion

The need for vapor control 

and position in an assembly is 

dictated by wall design, 

insulation placement, exterior 

climate, and indoor conditions

Note that rainscreen cavity 

airflow negates vapor 

diffusion impact of 

impermeable claddings on 

exterior of wall

A rainscreen can’t fix a vapor 

diffusion problem



Recall: A Rainscreen Can’t Fix This…



Key Lessons

Rainscreen is a system – always has an outer layer/cladding, cavity (drained & 

passively vented/ventilated) and inner layer/WRB

Thermal performance with exterior insulation – dependent on cladding 

attachment system components (many available systems of varying 

performance) and structural optimization

Minimize water entry (most claddings), but if must use open rainscreen, then 

design for significant water entry into cavity

Cannot expect rainscreen to dry out “too much” water diverted into the cavity

Need air barrier – rainscreen with air leakage will have issues – rainscreen 

cant fix this

Need to watch vapor control – materials in cavity. Rainscreen can’t dry out 

backup mess-ups  



rdh.com
Learn more at

Discussion 
+ Questions
gfinch@rdh.com


