WIE

Meris Westberg

Wiss,Janney, ElstnerAssociates
C2C Care Webinar

April 16™, 2026

Water Management 101:
Safeguarding Collections in Small and
Mid -Sized Institutions




Learning Overview:

AUnderstand your site, your building and your context
to understand your risk

ALearn about water management systems at your
building and site

Aldentify when you have moisture intrusion

ASpeak confidently with specialists about repairs and
preventive measures
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Water in the Built Environment

The Basics



Water in the Built Environment

The Basics: Water

A States of water
A Solid (ice), liquid (water), gas (vapor/steam)

A How water moves

A Cohesion
A Molecular bonding

A H20 molecules easily bond with each other and many
other molecules in the environment like salts, sugars,
alcohols

A Adhesion
A Surfacetension (water) and adsorption (vapor)

A The very strong bond between water molecules
causing them to stay close together compared to
bonding with other surfaces

A Water sources in built environment

A Ground water, bodies of water, precipitation,
humidity, piped water
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Properties of Water

bd &

Cohesion: Water is Adhesion: Water is
attracted to water attracted to other things

Cohesive forces between
molecules creates surface
tension

Surface Tension: Caused by

Capillary Action

cohesion, forces of jOl ni ng together cohesion and adhesion
2 d force the water from the roots
molecules that resist an throughout the plant.
external force.

Source: teacherspayteachers.com, Mary Alejandro



Water in the Built Environment

The Basics: Water and Collections

A Negative effects water exposure can
have on collections:

A Mold growth

A Staining/discoloration
A Fusing

A Distortion

A Corrosion

A Delamination

A Disintegration & rot

A Pest colonization

A Embrittlement from wetting & drying cycles Source: Natonal Park Service
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Water in the Built Environment

The Basics: Water and Buildings

ANegative effects water exposure
can have on buildings:

A Dislocation/structural damage
A Biogrowth
A Mold, fungi, vegetation
A Staining/discoloration
A Corrosion
A Delamination
A Disaggregation
A Rot
A Pest colonization Source: Phiadelphia nquier
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Information Gathering on
Water -Related Vulnerabilities

Research



Information Gathering on Water -Related Vulnerabilities

Site Geotechnology and Risk Research:
What?
ATopography

A Mountains, hills, valleys, flatlands, deserts,
coastlines, basins, beaches, prairies/plains,
Islands, etc.

-
Cape __.

A Ecology TJAl e Archipeago
A Naturally occurring fo
ATrees, plants, grasses, invasive species, etc.
ABiodiversity
A Designed

AGardens, arboretums, non-native species,
etC . Volcano W‘

e ir

=
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Information Gathering on Water

-Related Vulnerabilities

Site Geotechnology and Risk Research:
What?

AGeotechnology
A Geological composition
A Porous vs impervious rock formations (ex. limestone vs granite)
A Soil composition
AWell draining vs poorly draining soil
A Compaction (bad)
A Aeration (good)
A Drainage capacity
A Fastest to slowest draining:
1. Gravel/rocky
Sand
Loam
Silt
Clay

a M 0D
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Soil Types and Their
Construction Meaning

“How different soils affect drainage, strength,
settlement, and foundation choice”

Major Comparison

A‘A

Y=
&n

AE

Artificially placed soll.
composition

Unpredictable strength
)
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w
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o Pndatne,

Quick Comparison
Poor /Moderate / Good / Excellent

Best Foundation Match

www.constructionplacements.com

Limited / Moderate/ Good / Excellent

EE—

Clay [ Gravel Expansive Soil  Filled Soil

ﬁﬁé&ﬁm

improved ground, ~ spread footing, spreed footing,  under-reamed les or cored
raft, piles in ‘mat foundation if strip footing. mmn&’:‘ ”Ilwhh.:l'l't dated




Information Gathering on Water -Related Vulnerabilities

Site Geotechnology and Risk Research:
What?

AHydrology
A Water Features

ASurface water: oceans, seas, lakes, pond
rivers, creeks, streams, glaciers, springs,
wetlands, etc.

AGround water: aquifers, subterranean/
covered rivers, streams, etc.
ASubject to atmospheric tides
A Precipitation

AAnnual measurements, intensity,
seasonality, types

APast flooding events

GROUND WATER

Source: Science Direct
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Information Gathering on Water

-Related Vulnerabilities

Site Geotechnology and Risk Research:
What?

A Drainage systems and water management
Infrastructure

A Grading

A Drains

A Catch basins
A Storm drains
A Sewers

A Permeable vs Impermeable Surfaces

A Hardscapes

A Parking lots, streets, concrete sidewalks, patios, adjacent
buildings

ASoftscapes
APlants, soil, natural stone, rain gardens, permeable pavers
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- ]
_Permeable "' Non-Permeable
Paving _ b |
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nwater Soaks In Rainwater Runs Off |

Rai

Source: Zoltan Landscaping



Information Gathering on Water

-Related Vulnerabilities
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Site Geotechnology and Risk Research:

How?
A Federal
A Federal Emergency Management Agency
A United States Geological Survey
A Municipal
A Department of Environment
A Department of Public Works

Ve

A Public archives (think old maps!)

r

A Academic/Private

Ve

A Local universities & organizations
A First Street
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Information Gathering on Water -Related Vulnerabilities

B IUT TR Continied Uncler Flnne T
aerd Water Heate

5

Pre. Wt wator Tank iv Poeilen

2 v = e Lineal Foet From
e P T T € s atoin

Building History Research ‘
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APlumbing & drainage systems

AChanges to original design

First FLoar Prumeine § Hearing PLan
Scelef 10"

Source: texashistory.unt.edu
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Information Gathering on Water

-Related Vulnerabilities
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Building History Research

APublic Permits & Filings
ADepartment of Buildings

ACode requirements at time of
construction/installation (if applicable)

AChanges to structure
AChanges in use

AMunicipal archives

ANarranties & Labels
AAge of systems
AService life of systems
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How Long Do Commercial
Packaged AC & Gas Furnace
Units Last?

AVERAGE LIFESPAN

O

COOLING COMPONENTS GAS FURNACE SECTION

15-20 YEARS 15-18 YEARS

FACTORS AFFECTING LIFSPAN

KO XY

Maintenance  Operating Climate Installation
Hours & Quality

SIGNS IT’S TIME TO REPLACE

all X

Rising Frequent or Declining Corrosion
Utility Bills  Costly Repairs Comfort or Damage

Source: The Furnace Outlet



Understand Your Building:
How | tos Bul |t

Roofs, Walls & Foundations



Understand Your Building: How

Roof Slopes

Roofs

The slope of a roof affects its ability to shed and drain water, and determines the suitability and limits of
installing certain roof-covering materials, such as asphalt shingles.

A Roof Formats

A High (conventional) slope - ‘
A Low S|Ope Flat (0:12t02:12)

AFlat( ~min J6 sl ope toward
Low (2:12t0 4:12)

Conventional
(4:12 and up)

A Anatomy of a Roof
A Wood, metal, concrete framed

A Rafters, collar beams, ridge boards,
rakes, fascia, purlins, joistsparapets,
etc.

A Deep & shallow eaves

A Flashing, gutters, internal drains and
downspouts

©NACHI.ORG

Source: International Association of Certified Home Inspectors
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Understand Your Building: How

Roofs

ATypical roof coverings
A Shingles

AWood, asphalt, slate, metal, asbestos,
rubber, plastic

A Clay/concrete tiles
A Synthetic membranes

A With or without ballast (gravel, pavers,
etc.)

A G reen I’OOfS Sourc;e: Stéte esign Collection

A Glass (skylights) & photovoltaics
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Understand Your Building: How

Solid Wood Framed Walls

AWood framed bearing
walls on a masonry
foundation

A Exterior cladding

AWood clapboards, board and
batten, tongue and groove,
shingles, etc.

A Masonry infill with veneer

ABrick, stone, stucco, terra cotta, [
artificial stone panels

A Roof usually framed in wood  source Fine Homebuiding
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Under stand Your

Bui

How
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Solid Mass Masonry Walls

AMasonry framed bearing walls
on a masonry foundation
A Exterior Framing Materials:

A Brick, natural stone, concrete, structural
terra cotta, decorative terra cotta, cast
stone exterior framing

A Interior framing materials:

A Lumber, masonry, or metal (steel or cast
iron)

A No steel or iron exterior framing

A Roof usually framed in wood or metal

Wiss, Janney, Elstner Associates
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Under st and

Your Buil ding: How
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Concrete Cavity Walls

A Stud framed
A Wood or steel

A Concrete block framed
A Veneers with weep holes

A EIFS (Exterior Insulation and Finish
System)

A Formed concrete framed
A Poured or precast
A CMU (concrete masonry unit) infill
A Adhered or hung veneer cladding

A Composite rainscreen walls
A Hung veneer

Wiss, Janney, Elstner Associates

Source: The Construction Specifier



Understand Your Building: How

Metal, Curtain, & Rainscreen Walls

ASteel or iron framed with e q
infill \ =
P . . ":‘ "
A Masonry infill I
A Concrete block infil - K
A Formed concrete infill Inn F
A Masonry veneers R e
: | =l
AMetal framed curtain walls s =
A Glasspanels i§§_§ \pap= e St
A Architectural panels = |

Source: City Tech, CUNY.edu
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Understand Your Building: How

Shallow Foundations

A Residential, small to medium
commercial
A Mat/Raft

A Concrete slab over a graded gravel
bed and compacted earth

A Spread footings

A Tapered wider to slimmer masonry
around building wall perimeter

A Basement foundations

A Impervious stone, poured concrete or
concrete block walls around building
perimeter

A Raised/Open Piers with Crawlspaces [ oA
A More common in flood prone areas o DG

Source: Chakor Ventures
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Understand Your Building: How

Shallow Foundations

A Residential, small to medium
commercial
A Mat/Raft

A Concrete slab over a graded gravel bed and
compacted earth

A Spread footings

A Tapered wider to slimmer masonry beneath
columns or around building wall perimeter

A Basement foundations

A Poured concrete or concrete block walls
around building perimeter

A Raised/Open Piers with Crawlspaces Source: FX Concrete

A More common in flood prone areas
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Under stand Your

Bui
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Shallow Foundations

A Residential, small to medium
commercial
A Mat/Raft

A Concrete slab over a graded gravel bed
and compacted earth

A Spread footings

A Tapered wider to slimmer masonry
around building wall perimeter

A Basement foundations

A Poured concrete or concrete block
walls around building perimeter

A Raised/Open Piers with Crawlspaces

A More common in flood prone areas
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Source: Fine Homebuilding
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Shallow Foundations

A Residential, small to medium
commercial
A Mat/Raft

A Concrete slab over a graded gravel bed and
compacted earth

A Spread footings

A Tapered wider to slimmer masonry around
building wall perimeter

A Basement foundations

A Poured concrete or concrete block walls
around building perimeter

A Raised/Open Piers with Crawlspaces
A More common in flood prone areas
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Source: G. L. Hunt Foundation Repair




Under stand Your Building: How

Deep Foundations

TYPES OF PILE

Alnfrastructure, skyscrapers, very
large commercial buildings
A Piles
AWood

A Concrete

A Caisson

A Concrete

A Stone

. . Source: NYK Building
26 Wiss, Janney, Elstner Associates



Understand Your Building:
Water Management

Historic vs Modern Construction



Understand Your Building: Moistur e Management
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Natural Ventilation & Cooling in Historic Structures (~Pre

ASemi-per meabl e

(obreat ha

Materials for Natural Ventilation

A Walls

AWood, stucco, stone, brick, plaster, lath, mortar

A Paint

A Oil, mineral, animal protein paints

A Insulation
A Animal & plant fiber
A Sealants

A Oakum, tar, resin, varnish, bitumen

Wiss, Janney, Elstner Associates

Damprises %
A

-1920s)

Breathable Solid Wall

RAIN

Moisture vents
to the outside

Breathable
Lime Plaster

Breathable ||
Lime Plaster 'S

-~




Understand Your Building: Moisture Management

Natural Ventilation & Cooling in Historic Structures (~Pre -1920s)
ADesign Elements for Passive

Cooling
A Convection & Conduction

AOpen windows & transoms (cross

breeze) _
Warm air
AHigh ceilings Rk
e
AAIr shafts (stack effect) warmest
parts of
ALouvers & vents your home

AWater features (evaporative cooling)

Pulling cold air in through
lower areas of the home

Source: Crawlspace Medic
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Understand Your Building: Moisture Management

Natural Ventilation & Cooling in Historic Structures (~Pre -1920s)

ADesign Elements for Passive
Cooling N
A Solar radiation management

ADeep eaves, overhangs, porches, &
window hoods

AShutters & window dressings
AReflective light-colored finishes
AReflective light-colored roofs
ATree cover & vegetation

Source: American Alliance of Museums
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Understand Your Building: Moisture Management

Water Shedding and Historic Masonry Structures (~Pre  -1920s)

A Damp proof course

A Low-permeability materials

A Slate, lead, highfired bricks, hard stones, bitumen
layers in joints near beginning of foundation

A Water tables

A Projecting course of brick or masonry sloped
away from wall to shed water away from
foundation

L I

A Drip edges

A Small cut or channel at underside of masonry
unit near edge to break surface tension of water
causing it to drip

A Bent edge of sheet metal flashing
A Typically found at projecting cornices and sills

Source: Building Defect Analysis
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Understand Your Building: Water Management

Water Shedding and Historic Masonry Structures (~Pre  -1920s)

A Damp proof course

A Low-permeability materials

A Slate, lead, highfired bricks, hard stones, bitumen
layers in joints

A Water tables

A Projecting course of brick or masonry sloped
away from wall to shed water away from
foundation

A Drip edges

A Small cut or channel at underside of masonry
unit near edge to break surface tension of
water causing it to drip

A Bent edge of sheet metal flashing
A Typically found at projecting cornices and sills

Source: Wiki Creative Commons
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Understand Your Building: Water Management

Water Shedding and Historic Masonry Structures (~Pre  -1920s)

A Damp proof course

A Low-permeability materials
A Slate, lead, highfired bricks, hard stones, bitumen layers in

joints
A Water tables

A Projecting course of brick or masonry sloped away
from wall to shed water away from foundation

A Drip edges

A Small cut or channel at underside of masonry unit near
edge to break surface tension of water causing it to
drip or

A Bent edge of sheet metal flashing
A Typically found at projecting cornices and sills

Source: Design & Construction
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Understand Your Building: Water Management

Vent i |

at i & Cool i

on ng

ACentral heating, cooling, and
humidification

ASealedinterior environments
AAir Barriers

AVapor Barriers

AAir conditioning units

ALow solar heat gain glazing

ALight colored roof membranes
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of OModer no

Warm Air
registers
Warm Air
Supply Ducts

<

Dehumidifier

Central Air
Conditioner

I
Plenum _| .
\ 1=

\\/

Attic Vent

Rocem Air
C_I'I'

Humidifier

| Return
)

Stru

Cold Air

/

© HomeTips



Understand Your Building: Water Management

Water Shedding of OModernodo Structures

AElectrical plumbing systems SUMP PUMP | m’;m""f
A Sump pumps d
A Backflow preventers 1=l
<. _ C 1) [=fs | b 5
ARain screen & cavity walls = i : i e f = o e
A Air & vapor barriers, waterproof e e L 4
membranes SHEKWNVE e
A Breathable barriers, waterproof — T S
membranes, flashing, sealants, cladding "
materials, drainage mats
A e SUMP PUMP
AWeep holes
A Open joints, tubes, ropes A el

. . Source: Square One Insurance
35 ’ Wiss, Janney, Elstner Associates



Understand Your Building: Water Management

Water Shedding of OModernodo Structures

E ~

AElectrical plumbing systems
A Sump pumps

A Backflow preventers Wy,
ARain screen & cavity walls Tl o 1
y | T |y | oy oy oy oy

o . ° | [/
A Air & vapor barriers, waterproof membranes e e s i Sy 1 11T

R B

A Breathable barriers, waterproof membranes,
flashing, sealants, cladding materials, drainage
mats

AWeep holes

A Open JOlntS, tu beS, ropes Source: Green Building Advisor
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Understand Your Building: Water Management

Water Shedding of

AElectrical plumbing systems
A Sump pumps

A Backflow preventers

ARain screen & cavity walls

A Air & vapor barriers, waterproof membranes

A Breathable barriers, waterproof membranes,
flashing, sealants, cladding materials, drainage
mats

AWeep holes

A Open joints, tubes, screens, ropes
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oOModernd Structures

OPEN-WEBAVE MESH
INSORTED INTO WOEP MOLES

BUILDING PAPER BLOCKS myno' ~secTs

DRAINAGE PLANE )
44 L e |
,® £ AN . > -
"y . .. .
% 5
[ “
e =.

EPA Indoor alrPLUS | MOISTURE CONTROL 1 5
AW, DA QOV/INdOoorairpius

By 19

T
) ’:'a ()
Y

OPEN-WEAVE MESH
PREVENTS CXLEAS MORTAR
(FALLING REMIND WALL AS
MASONRY WALL 1S CONSTRUCTED)
FROM BLOCKING DRAIN HOLES

SR, . WEEP HOLE
o W) (OPEN VERTICAL JONT)
» M

MASONRY WALL WITH DRAINAGE PLANE, FLASHING, AND WEEP HOLES

Source: Green ABI Home Inspection Services



Understand Your Building: Water Management

Waterproofing: High -slope Roofs

- . ) Ridge Vent Felt Drip Edge
A Structural decking/sheathing
A Historic :
Shingles
A Lumber, terra cotta tile, gypsum tile, cement tile
A Modern

A Lumber, plywood, OSB concrete, metal, structural foam

A Rigid Foam Insulation N——

Barrier

A Underlayment
A Vapor barriers

Deck

Insulation

A Nailing planks
A Flashing & Gutters

Attic Rafter Vent Gutter Drainage
Protection

A Coverings (shingles,tiles) —
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Understand Your Building: Moisture Management

Waterproofing: Low -slope & Flat Roofs

AAssemblies

AOPerfect o Roof

A Sructural deck, vapor barrier, rigid
insulation with taper (polyiso), cover
boards, membrane

A Inverted roof (IRMA)

A Structural deck with slope, membrane on
deck, drainage course, rigid insulation
(XPS)poverburden (stone, pavers, plants)
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Understand Your Building: Water Management

Waterproofing: Low -slope & Flat Roofs

ATypes
A Single-ply
APros: cheaper, faster to install, some are

light colored for heat reflection,
lightweight

ACons: shorter service life less durable
A Types of single -ply

AEPDM:ethylene propylene diene
monomer (synthetic rubber)

ATPO:polypropylene & ethylene
propylene rubber

A PVC (pOvamyI Chlorlde) Source:C&D Suffolk & Roofing
AModified bitumen (asphalt sheets)
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Understand Your Building: Water Management

41

Waterproofing: Low -slope & Flat Roofs

ATypes
A Multi -ply (aka built -up roof)

APros: more durable, heat absorbing
(if desired), no seams, low
maintenance

ACons: less environmentally friendly,
more expensive, more complicated
to install, heavier

A Materials for multi -ply
AReinforcing roofing felts (fiberglass)
ALiquid bitumen (aka asphalt)
AEmbedded gravel aggregate

Wiss, Janney, Elstner Associates

Built-Up Roofing (BUR) Components

| Embedded gravel aggregate | Asphalt flood coat |

Roof felt

Mechamcallyfastened h»" = @
through roof deck

W'\/
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Understand Your Building: Water Management

Waterproofing: Cavity, Rain Screen, and Curtain Wall Assemblies

A Control Layers

A Water control layer (  WRB)

A Exterior building wrap membrane, vapor permeable
membrane

A Air control layer (air barrier)

A Interior building wrap membrane, self-adhered
membranes, fluid-applied membranes, exterior
gypsum board or sheathing

A Vapor control layer (vapor retarder)

A Thick polyethylene plastic, foil-backed plasterboard,
foil-faced insulation, elastomeric coatings

A Therman control layer (insulation)
A Spray foam, rigid foam board, mineral wool, fiberglass

Source: High Performance Building
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