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This course qualifies you for 8 Continuing Education
Units via the American Institute of Architects.

This course was originally launched in May of 2020 and
updated in January of 2025.




This is an introductory course only
and is not intended to fully prepare a
student to be competent in all aspects
of slate roof installation.

Years of practice in the field is the best

way to develop competency in the slate ),

roofing trade.

Advanced training courses may also be
available. Ask your instructor.

TURN OFF
YOUR

CELL PHONE
RINGER!




This is not a safety course.

Refer to OSHA for regulations

pertaining to employee and public
safety.

U.S. Department of Labor, Occupational
Safety and Health Administration, 200
Constitution Ave NW, Washington, DC
20210; 1-800-321-OSHA; 1-800-321-
6742; www.osha.gov
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PERSOMAL FALL ARREST SYSTEM (PFAS)

A PFAS is designed to safely stop a fall before the
worker strikes a lower level, It includes three
major componeants:

A, An anchorage to which the other components
of the PFAS are rigged.
B. A full body hamess worn by the worker,

C. A connector, such as a lanyard or lifeline, link-
ing the harness to the anchorage. A rip-stitch
laryard, or deceleration device, is typically a
part of the system.

For more information on the requirements for a
PFAS, refer to 29 CFR 1926.502(d).

Remember that for fall arrest systems, workers
must use full-body harnesses. Body belts can
cause serious injury during a fall, so OSHA
prohibits their use as part of fall arrest systems.

HORIZONTAL LIFELINE

An engineered horizontal lifeline is another
way to increase the area in which a worker is
protected. The system should be installed
following the manufacturer's instructions or
under the supervision of a qualified person.



https://www.osha.gov/

WHAT IS THE SRCA?

A 501c6 international non-profit trade
association.

Publisher of slate roofing guidelines, both
installation and repair.

Developer of hands-on training programs.

American Institute of Architects
Continuing Education Provider.

Member of the International Federation
for the Roofing Trades.

Affiliate member of the National Roofing
Contractors Association.

SLATE
ROOFEING,



Presenter Notes
Presentation Notes
We have members on 3 continents.


May 2022 course graduates with
Certificates of Completion.




2024 course graduates with instructor Chad Brandon.



Presenter Notes
Presentation Notes
This was a remote training in Idaho, April 2024.


Slate roofs can have phenomenal longevity.
This Vermont roof was 173 years old in 2024.




This is another existing Vermont slate roof.




Slate roofing in the US dates back almost 300 years.
(Peach Bottom slate is no longer quarried.)

PEACH BOTTOM SLATE REGION

PEACH BOTTOM SLATE, FIRST
-USED 1734, IS THE OLDEST IN AMERICA,
THE FIRST COMMERCIAL CUT HAVING
. BEEN MADE 1785 BY WORKMEN WHO WERE
| PRIMARILY WELSH. AT THE LONDON
_CRYSTAL PALACE EXPOSITION, 1850,

ACH BOTTOM SLATE WAS JUDGED
T IN THE WORLD.
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FIRST. SLATE QUARRY
IN WESTERN VERMONT

This area of Vermont is known for its high
quality slate; the first quarry was opened
on Scotch Hill in 1839 by
Alonson Allen & Caleb Ranney.

Allen began the first' manufacture of roofing
slate in Vermdnt in 1848. By 1869 there were
seventeen quarries‘in Fair Haven of which
eleven were on:Scotch Hill. Quarrying of
slate was important to the economy of the area
and brought in many skilled Welsh immigrants

- who were familiar: with the quarrying of
" slate i i ative Wales.

Slate was also popular for chalk boards and school tablets.

REPAIR & MAINTENANCE



Slate Roof Survey (Inspection)

A roof survey can be cursory for small repairs, or comprehensive for major projects.

A slate roof survey should be conducted by someone

competent in slate roof repair and restoration, not just
by a slate roof installer or estimator.

Estimators should have a working knowledge of slate
roof repair and restoration.

SLATE ROOFING

CONTRACTORS ASSOCIATION
SLATEROOFERS.ORG



Presenter Notes
Presentation Notes
The roof must be correctly evaluated to approach the repair or restoration project correctly. Installers without restoration experience can drastically overestimate costs of repair. Hand out bumperstickers?


When checking the underside of the roof, identify the type and
dimensions of the lumber. Photograph signs of leakage.
You can often view the fasteners from underneath the roof.



Presenter Notes
Presentation Notes
Note the dimensions of the rafters, the spacing between them, the type of roof decking, details of the framing (collar bracing, knee walls, etc.)


A comprehensive roof survey requires that you
document the roof slope, the roof insulation, and roof
ventilation. Photographically record everything you can.

REPAIR & MAINTENANCE


Presenter Notes
Presentation Notes
You cannot take too many photographs! If a project goes into litigation, you will be glad you took many photos and backed them up digitally.


When conducting a comprehensive roof survey:

* |dentify the slate and
estimate the remaining
longevity.

* Document the type, size,
shape, thickness, color,
weathering characteristics,
age, and texture of the
slate.

* A correctly installed roof
with at least fifteen years
of remaining life is a
candidate for restoration.

* Full replacement of all or
only a section of the roof
may be part of the
restoration process.



Presenter Notes
Presentation Notes
Has the roof been well-maintained, or abused and neglected? No brush-grade or trowel-grade coatings should be covering the slates.


Most existing American
roof slates originated
from the east coast of
the US.

Newer roofs may be
covered with imported
slates from Spain,
Canada, China, Braazil,
or elsewhere.

WHERE DO ROOF SLATES COME FROM?

# = |nactive roof slate production today
= Active roof slate production today

All regions were active at the time most
older American roofs were installed.
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Examples of new Vermont slate.

| VT  Mottled
Unfading « Sea Gray Green
Green Green .. .. .sand s
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Examples of Vermont Roofing Slate Colors . :
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Vermont and NY slate at 100 years of age:
purple, red, semi-weathering gray-green.
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Many old
Pennsylvania
black slate
roofs are
beyond

repair and
must be
replaced.
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PA Chapman slate.s_h_g_ul_dl__l_gig,_t at 125 years.
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Presenter Notes
Presentation Notes
Chapman slate hasn’t been quarried for generations.


PA Bangor
slate can last
from 75 to over
100 years. It
hasn’'t been

guarried since
the 1960s
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PA Cathedral Gray slate at 100 years shows no wear.
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Peach Bottom (PA/MD) slates easily last 100 years.
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Buckingham (Virginia)
slates are very long-
lasting and sparkle in the
sunlight when closely
examined.



Presenter Notes
Presentation Notes
Buckingham slates could last 200 years or more on a roof.


Chinese slates are also installed in the US.
This is Chinese black roofing slate.



Presenter Notes
Presentation Notes
This is on Central Park West in Manhattan, NY.  This photo was taken in 2009. What could have been a 150-year roof is probably a 50-year roof due to the poorer slate quality.


Black Spanish slates are also popular in the US.
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ROOF RESTORATION

The slates on this side of &
the roof were replaced with §&
salvaged slates of the
same size and type as the
original 12x22 “sea green”
slates.

The salvaged slates that
were removed from this
side were used to restore
the back side.

REPAIR & MAINTENANCE


Presenter Notes
Presentation Notes
This is the Jennings school house at the Jennings State Park near Slippery Rock, Pennsylvania.


When conducting a comprehensive roof survey,
sometimes you must remove some slates.

e Substrate: wood

(laminated?), concrete, o i 158 Twoslates were
), % . carefully removed
gypsum’ or metal - _to inspect the nails,
- Nails: what type of metal | underlaymentand

and what length? ~ sheathing.

* Determine the headlaps
and sidelaps.



Presenter Notes
Presentation Notes
After removing the slates (without breaking them), replace them. The first one can be nailed with two nails on one side. The second one can be installed with a slate hook.


During the roof
survey:

 Examine all slate areas: field
slates, starter slates, ridge and hip
slates, valley slates, etc.

« Examine all flashings: valleys,
chimney flashings, step flashings,
cap or counter flashings, ridge and
hip metal, pipe vent flashings,
parapet wall flashings, turret
flashings, etc.



Presenter Notes
Presentation Notes
How many slates need replaced or repaired? What flashings need maintenance work, repair, or replacement?


When conducting a roof survey:

& _

* On a closed valley, some
of the lower slates may
need to be removed to
inspect the flashing metal
underneath.

* Determine what other
repairs are needed: flat-
lock soldered roofs, built-
In gutters, exterior gutters,
skylights, chimney or
masonry rebuilding or
pointing, snow retention
systems?



Presenter Notes
Presentation Notes
The lower flashings will be the first to show holes from deterioration.


CONTRACTORS 1

» Contractors should have a minimum -
of five years experience in slate
roof restoration (not just installation).

« Contractors must be able to provide
an acceptable resume’.

» Contractors must be able to furnish
all necessary insurance, permits,
labor, materials, and so on.

» Workers must be experienced
specifically in slate roof repair and
restoration.

* Otherwise, workers must be under
the full-time supervision of an
experienced supervisor.


Presenter Notes
Presentation Notes
Contractors shall use workmen proficient in the use of slate tools.


CONTRACT DOCUMENTS

» Contractors must provide detailed
contracts, including contingency fees
or unit prices for unforeseen work,
when needed. Contracts should
iInclude a detailed warranty, when
required.

CODES & REGULATIONS L' .

 Contractors should comply with all
federal, state, local, and contractual
regulations and abide by applicable
building, safety, and health codes.

» Contractors should also comply with : g B :
Historical Society or similar B s .-
regulations, when applicable. o e

Slatington. Pa.


Presenter Notes
Presentation Notes
A contingency fee allowance may also consist of a credit, where applicable.


PROTECTION OF ROOF
SURFACES

* Workers must not damage slates
by carelessly walking on them.

* The roof must be properly staged
to prevent damage from foot traffic.

* Roof ladders, hook ladders, and
other such devices can also be
used to protect the roof from foot
traffic.




Roof brackets and
scaffold planking
allow for safe work
surfaces on steep
roofs.

Note the “chicken
ladders” between
the planks.




Stage the roof for
worker safety and to
protect the slate.

OSHA now requires
two roof brackets per
scaffold plank.




Hook ladders allow safe
access to steep roofs
while protecting the roof
from foot damage.
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LADDER HOOK

/

Make sure this end
swivels.

Make sure the
'/ wheel does NOT
swivell

Ladder HV o 7
. A
. J——— 7. SN
'
7

| | e ——
Hook ladders are angled on the roof when needed
(above). The hooks can be installed on any rungs.

LADDER HOOKS




Hook ladders, roof
brackets, and ladder jacks
allow for versatility when
working on steep slopes.




CLEAN UP

* Clean up daily, including gutters and
roof areas.

*The propertg owner should remove or
cover valuable items in open attic
spaces prior to roofing work.

WARRANTY

« Warranty terms should be clearly detailed
In the contract documents.

* The contractor is not responsible for
damage caused by other persons, severe
weather, or by “acts of God.”

* An extended service maintenance
agreement is recommended beyond the
warranty period.




GENERAL MAINTENANCE

* Replace broken,
missing or
defective slates.

* Remove and
replace old faulty
repair work.

* Paint, repair, or
replace flashing
metal.

 Conduct
emergency repairs
when needed.




PAINTING OF
FLASHING

* Old metal flashings can
be preserved with
Tinner’s Red or Tinner’s
Green paint or other

suitable metal paint.

* Painted roof flashing
should be repainted about
every five years.

* Or replace “tin” flashings
with copper and eliminate
the need for paint.

unpainted
and rusty

| '_I_finner’s_‘Red


Presenter Notes
Presentation Notes
Tinner’s Red and Tinner’s Green paints can be applied directly over rust.


* Note how rusting
metal permanently
stains the roof. e

-Regular painting of = ,;L a2 nd
“tin” flashings will ’ﬂll!l
prevent this from £ 12
happening. ey

F



Presenter Notes
Presentation Notes
The black marks along the ridges are rust stains.


REPAIR OF FLASHING

* Existing flashings must be
sealed with a high-grade
caulk/sealant where needed.

Loose flashings must be
riveted or refastened.

* Missing flashings must be
replaced with compatible
flashing metal.



Presenter Notes
Presentation Notes
Do not leave exposed or unsealed fasteners on flashings. Damage shown was caused by Hurricane Katrina in New Orleans.



Understand
Metal
Compatibility

Metals at the
opposite end of
the chart are

NOT compatible.

Do not use zinc
coated nails on
copper, for
example.

-+

A

\

(Galvanic ActionChart

To minimize the possibility of corrosion, avoid contact
between metals at opposite ends of the chart. Terne
metal should avoid aluminum and copper.

MORE ELECTROPOSITIVE (Anodic)

Zinc
Aluminum
Galvanized steel (Avoid copper)

Cadmium

Mild steel, wrought iron

Cast iron

Stainless steel (Types 304 and 316 active)
Lead-tin solder

Lead

Brass, Bronze

Copper**

Stainless steel (Types 304 and 316 passive)*

MORE ELECTRONEGATIVE (Cathodic)

%k ke

* This stainless steel is chemically treated, usually with an acid solu-
tion, to be made passive. **(Avoid uncoated aluminum, steel, zinc, or

galv. steel). ***Anodized aluminum is considered compatible with all
other metals. Source: Architectural Sheet Metal Manual - 5th edilion;

Sheet Metal and Air Conditioning Contractors National Association; p.9.13.



Incompatible =
Metals

Copper will “eat”
steel.

REPAIR & MAINTENANCE



Presenter Notes
Presentation Notes
The green is the copper. Steel nails deteriorate in contact with copper when moisture is present.


Use Correct

Rivets!
- Copper-plated steel F®=
rivets look like 2 #(
copper but have
steel mandrels. Copper Rivets
with Brass Mandrels Stainless Steel Rivets
° Th ey ru St a nd Ie ave for riveting copper flashings for riveting all sheet metal

a hole in the rivet. "QRegular Grip|™ Longer Grip

* The rust also stains
the flashing.

Longer Grip Regular Grip


Presenter Notes
Presentation Notes
The mandrel is the center pin on the rivet.


TEMPORARY EMERGENCY REPAIRS

Temporary emergency
repairs can be conducted
on flashings when:

Painting will no longer
preserve the metal.

The property owner can't
afford to have the flashings
replaced immediately.

Entire roof replacementis " 2=
neither desired nor needed.



Presenter Notes
Presentation Notes
If the metal flashing has big holes or is too rusty, paint cannot help it. Clean it off, skim trowel-grade roof cement over it, lay a piece of fiberglass mesh over that, then skim it with another layer of roof cement.


berglass
Mesh _

Flashing can be coated with a
trowel-grade roof cement, brush
grade mastic, or other sealant (a
warranty may not be included).

MASTIC REPAIRS r

Reinforcing membrane, such as
fiberglass mesh, is recommended
to be used in all mastic repairs.

Avoid applying mastic or sealant
over the exposed surface of

slates, bricks, or other surfaces to | &
be preserved. '



Presenter Notes
Presentation Notes
When reinforcing membrane is used, a second layer of mastic must be applied over the membrane.


EMERGENCY REPAIR OF VALLEY FLASHING

—

|

Use trowel grade '
o —

roof cement and
fiberglass mesh
reinforcement.

Do not apply roof
cement on top of
the slates! Tuck
cement under the
valley slates using
a pointed trowel.



Presenter Notes
Presentation Notes
This repair technique will stop the valley from leaking for several years, allowing the homeowner time to save enough money to have the valleys correctly replaced.


Emergency Chimney Flashing Repair (&)

YSRCAS
Use trowel-grade roof cement and a fiberglass mesh backing.
1 Cover the
The original cement with

flashing is rusty

: fiberglass mesh.
and leaking.

Trowel on

another layer of
Trowel over the

flashing with roof


Presenter Notes
Presentation Notes
This will last about 10 years, or long enough to have the chimney reflashed correctly.


A TEMPORARY MASTIC REPAIR:
= S

The roof cement
(mastic) and
fiberglass repair on
the left chimney was |
painted for aesthetic &
purposes.

The repair prevented
the chimney from
leaking until it was
rebuilt and reflashed
the following year (as
shown in the photo
on the right).

REPAIR & MAINTENANCE



Examples of unacceptable mastic repalrs on Chlmneys
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Presenter Notes
Presentation Notes
These will leak.


TEMPORARY REPAIR OF BUILT-IN GUTTER LININGS

Built-in gutters can be
temporarily preserved with a
brush-grade roofing
compound layered with a
reinforcing mesh membrane.

Built-in gutters can also be
temporarily preserved with a
self-adhering membrane
(such as EPDM).

Larger holes in gutter linings
may first need to be patched
with trowel-grade roof cement
and fiberglass reinforcing
membrane.

=
¥
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Presenter Notes
Presentation Notes
Roofing compounds should not be applied over top of any roofing slate surfaces. Do not apply self-adhering membranes over top of any slates. Make sure the gutters are clean and dry before applying any compounds, although liquid asphalt emulsion is not affected by moisture. Brush grade compounds will not work effectively without a reinforcing membrane such as fiberglass.


This is a temporary
repair of a built-in
gutter using EPDM.
This can last about
10 years.

REPAIR & MAINTENANCE




REPLACEMENT OF ABUILT-IN GUTTER LINING

b jie % &l

This shows an
EPDM-patched
built-in gutter
correctly
relined with 20- |
ounce soldered [/
copper. J

ﬂﬁ"’a‘ — ,_l‘-:_;'. Py

TEMPORARY PATCH
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PERMANENT REPAIR




iy
i
!

The repair of a missing or damaged slate can b
accomplished by sliding a bib flashing
underneath the defective slate.

REPAIR & MAINTENANCE


Presenter Notes
Presentation Notes
The left photo shows where a nail head wore through an overlying slate. Tap the nail head down with a hammer and nailset (bolt), then slide the bib flashing in place. Optionally insert a dab of caulk in the hole before sliding the bib in.


Keep caulk
and tar off the
slates!

Broken or
missing
slates are not
to be repaired

with mastic or
caulk applied
on the

exposed slate
surface.




Never apply mastic (tar) on the surface of roof slates!



Presenter Notes
Presentation Notes
This doesn’t stop leaks, it creates them!


REPAIRING EXPOSED FASTENERS

This is an
example of a
poorly installed
apron flashing
with exposed
nail heads. The
iInstallers
should have
used cleats or
clips, or
gasketed
fasteners.



Presenter Notes
Presentation Notes
The nails can be pulled out and replaced with gasketed stainless steel screws for a quick and effective repair.


Remove nails with exposed heads and replace them with
gasketed fasteners. This is better than just caulking over them.
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Presenter Notes
Presentation Notes
These are stainless-steel screws and stainless-steel ring-shank nails. You can also solder over copper nail heads.


“Cleats” or “clips” can
fasten flashings without
leaving any exposed nall
heads.




This is an
example of an
exposed nail
head that can be
pulled out and
the hole soldered
over. Also, the

nail could be
replaced with a
gasketed
stainless steel
screw or nail.




SLATE REPAIR

Defective slates should be removed
using a slate ripper. Slide the ripper
underneath the slate you want to
remove and hook its nails. Then beat
the ripper and pull on it at the same
time to pull out the nails, one at a time.

Keep the handle of the ripper down
against the roof surface when
hammering on it.

If the handle is lifted during use, it can
break overlying slates.



Presenter Notes
Presentation Notes
Defective slates include cracked, broken, missing, perforated, face-nailed, screwed, caulked, or otherwise leaking slates.


1 $ 2

3

Slate ripper hooks slate nails The slate has been removed and
Broken slate needsto bereplaced.  anq pulls them out, removing slate. =

the roof is now ready for a replacement.

SLATE HOOK  yse a staintess steel or

REPAIR copper slate hook instead
of a nail and bib. Pound it
in, slide the replacement
slate over it and hook it
into place,

4

DON'T
STRAP

5

Replacament slate is slid into plal:e The rogﬁng nail is tapped down and REPAIR

and fastened with a nail in the slot. a bib flashing is slid under the slate

but over the nail head.

BASIC REPAIR SEQUENCE

REPAIR & MAINTENANCE


Presenter Notes
Presentation Notes
Chip out space in the overlying slates for the nail head. Use a bolt to set the nail below the overlying slates. Slide the bib in using a ripper.


USE MATCHING REPLACEMENT SLATES'

[ 3 =1
T op 5, e ¥
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Replacement 3
slates must match ==
in type, length, -
width, thickness,
shape, color and,
if necessary, age.
Refer to the =
SRCA website for = —
a list of salvaged
roofing slate
sources.

https://slateroofers.org/sources salvaged_slate.html


Presenter Notes
Presentation Notes
We also have sources for new slate, ceramic tiles, asbestos shingles, contractors, consultants, and architectural sheet metal.


Here are examples of
bad repairs.

Don't use exposed
roof cement.

Don’t nail in a slot
without inserting a bib
flashing.

Don’t “face nail” the
slates!



Presenter Notes
Presentation Notes
These bad repairs should be removed and repaired correctly. Have a bolt handy and show how it’s used as a nail set.


FACE-NAILING

Replacement
slates must not
be “face-nailed.

No exposed
nails or screw
heads, including
gasketed or
sealed heads,
should be
visible on any
repaired or
replaced slate.

REPAIR & MAINTENANCE


Presenter Notes
Presentation Notes
Face-nailed slates must be removed and replaced or else refastened in the slot with a nail and bib, then the face nail removed, and an additional bid slid under the perforated slate.


THE “"NAIL AND BIB” REPAIR TECHNIQUE

The bottom of the bib e
flashing should extend &

a minimum of 3" below

the covered nail head. WFEE A
The top should extend [ /A
underneath the ()
overlying slate a

minimum of 3”.

The bib can be bent
slightly lengthwise to
allow for a friction fit.
Barbs may be cut into
the sides of the bib to
iImprove retention.



Presenter Notes
Presentation Notes
Show an actual bib flashing and bend it lengthwise. Demonstrate how it will then slide over the nail head rather than get stuck underneath it. Demonstrate how the ripper will push it in.


USING BIB R ()

FLASHINGS FOR st 2l “Rg—...

SLATE REPAIR | e lisls S0
When a slate is split lengthwise or g

piit I The r'lpper"
has a small hole in it, it can be
repaired without replacing it by pus hés 'l'he

using a bib flashing slid

underneath the defective slate. bj!:) f la g #
A slate with a vertical crack can be |n'|"0 posr’ho 1.

repaired by slipping an oversized : {
bib flashing underneath the slate. h

A slight lengthwise bend in the
bib, or else barbing the sides, will
help to friction fit the bib into
place. A bent bib flashing will ride
over the replacement nail easier
than a flat piece of metal.


Presenter Notes
Presentation Notes
A split down the center of a slate often requires an “oversized” bib flashing, 6” wide and as long as the length of the exposed face plus the headlap. Using flashing under defective slates is useful when matching replacement slates are not available.


ALUMINUM
BIBS

COPPER BIBS

Bib flashings should be copper (minimum 16-ounce),

painted aluminum (minimum .019”), or stainless steel, a
minimum 4” wide by 6" long (4°x7" are shown). They are
slid underneath the slates over replacement nail heads.


Presenter Notes
Presentation Notes
4” X 7” bibs will fit into a nail pouch and can easily be cut from 14” coilstock aluminum.


Replacement slates can be fastened with one smooth-
shank roofing nail (copper, HD, or stainless) installed at
the top of the slot between the two overlying slates.

{ | = Chip away some
A slate here using
/. your pointed slate
| hammer claw
before driving the
nail through the
underlying slate.



Presenter Notes
Presentation Notes
Set the nail head below the overlying slates using a bolt and hammer before sliding the bib in.


Bib Flashings USE A BOLT TO SET THE NAIL HEAD

The same type of slating nail on the
existing roof can be used to fasten the
replacement slates. Hot-dipped (HD)
galvanized nails are common on older
slate roofs, so the same nail type can be
used when repairing the slates. You could | ;
also use copper or stainless nails.

Painted aluminum bib flashings (dark side '
facing out), are suitable for slate repair
when the roof only has approximately 50
or so years of life remaining (such as on
old buildings and barns).

Use copper bibs or slate hooks on new
roofs.



Presenter Notes
Presentation Notes
.019-gauge aluminum is what’s used for soffit and fascia and is readily available in rolls as “coilstock aluminum” at construction supply outlets. 


Here's an old steel nail
repair that never had a
bib flashing covering it.
It probably leaked for
years, and no one

could find the leak. This

Is what you would calla

“hidden leak.” It can be
easily repaired with a
new nail and a bib.



Presenter Notes
Presentation Notes
Chances are that whoever did this work used an incorrect replacement slate, so the entire slate may need to be pulled out with a ripper and replaced with one that matches the roof.
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SLATE HOOKS

Replacement slates

using ei

REPAIR & MAINTENANCE

may also be




Slate Hooks

OVERSIZE
4 INCH
HEADLAP

STANDARD
COPPER
3 INCH
HEADLAP
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Presenter Notes
Presentation Notes
Stainless slate hooks are harder than copper slate hooks and will more easily nail into harder wood decks.



The slate hook is pounded in like a naill.

REPAIR & MAINTENANCE


Presenter Notes
Presentation Notes
Hand out slate hooks for viewing.


1) The faulty slate is
removed using a slate

ripper.

2) A slate hook is
pounded in like a nall.

3) The replacement
slate is slid into place.



Presenter Notes
Presentation Notes
Hand out slate hooks for viewing.


STRAP HANGERS
should not be used for replacing slates.

REPAIR & MAINTENANCE


Presenter Notes
Presentation Notes
Straps look bad and open up under pressure of ice and snow. Slate hooks are almost invisible and won’t open.


Strap hangers can open up and the slates can slide out.
Note the poor practice of using non-matching slates.



Presenter Notes
Presentation Notes
This is on a high-school roof, slope about 10:12.


ADHESIVES

Adhesives are not to be used to fasten slates without
additional mechanical fasteners.

Adhesives may be used to help fasten slates in limited
circumstances.

Adhesives are to be applied only underneath slates.



Presenter Notes
Presentation Notes
Adhesives can be used, for example, on rake edges exposed to high winds, on slate ridges and hips that are subjected to chronic wind pressure, and on small pieces of slate that require additional anchoring. Otherwise, mastics and adhesives should not be used underneath slates as they interfere with repair and maintenance. 



SIDE LAP REPAIR

Insufficient side lap can be repalred e I #
by sliding an oversized bib flashlng
underneath the defective joint, B
thereby extending the lap. LT

lgelap should
be 3” mlnlmum

The bib should be a minimum of 6
iInches in width and approximately
the length of the slate exposure
plus three inches.

A slight lengthwise bend, or else
barbing the sides, will help to
friction fit the bib into place.



Presenter Notes
Presentation Notes
Slide a 6” wide bib flashing underneath the top slates up far enough that it extends underneath the next course of slates by 3” (4” if the roof headlap is 4”).


Sidelaps
should be 3
minimum

Inadequate sidelaps must be corrected.



N
-
-
. e =My S
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Slide the bib “

flashings
underneath
defective
sidelap
joints to
prevent
leakage.
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Presenter Notes
Presentation Notes
Explain how water can reach the underlying nails and penetrate the roof because the sidelaps are in the wrong place.


This roof has sidelap
ISsues.

Can you spot any?
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Presenter Notes
Presentation Notes
Bottom right, 2nd, 3rd, and 4th courses from bottom, for example. The side butts can’t be over nail heads, or the roof will leak.


These can be repaired
using bib flashings
underneath the slates.

What other mistakes do “:“"_”"f
you see?
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Presenter Notes
Presentation Notes
The side butts can’t be over nail heads, or the roof will leak.


Use oversized slate hooks on heavy slates, not straps.
Thin slates can be installed back-to-back to mimic a heavy slate.
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Presenter Notes
Presentation Notes
Oversized slate hooks should be used on heavy slates like these. Also, the graduation scheme on this roof was not consistent. They should be getting thinner nearer the top, not thicker. The installer was sued over this issue (and lost).


Extent of water -
mlgratlon &, o

Capillary attraction can draw water upward
underneath the slates.

Therefore, the overlying slates should be
butted as close to the center of the
underlying slates as possible.

The nalil holes should be positioned close to
the outer edges of the slates.

Melting ice and snow on the roof can
exacerbate the water migration issue.

This is why correct sidelaps are important.

. o =
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Presenter Notes
Presentation Notes
The dotted line shows how far moisture is drawn underneath the slate by capillary attraction. 


If you must punch new nail
holes in an existing slate, punch
them above the existing nail
holes, not closer to the center of
the slate. Remember to punch
the nail holes on the back side
of the slate.

Punch new nails
holes In these areas.

i
i
it

exposed face


Presenter Notes
Presentation Notes
The circles are showing the original nail holes. If the original hole is broken out, a new nail hole will be needed.


ROOF “CANNIBALIZATION”

When matching replacement slates cannot be
obtained, identify a section of the existing roof that =
IS least visible from the ground (rear dormer?). =

Remove the slates from the identified area and
use them for restoring the remaining roof.

The “cannibalized” roof section can then be slated
with either new or salvaged tiles that match the
original roof as closely as possible.
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Presenter Notes
Presentation Notes
This is also a good technique for any older hard shingle or tile roof, including asbestos, ceramic, or concrete tiles.


This PA “Cathedral Gray” slate roof was nearly ruined by
roofers who installed asphalt shingles along the eaves.

5 o
T
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%

®

‘ﬁ% The shingles were removed and replaced with a standing
'SRCA!

/ seam copper ice apron. Matching slates were not available.

NC



The orlglnal 3 rows of square slates along the bottom
were reduced to 2 rows. The third row was
“cannibalized” and used to repair and restore the
remaining roof with perfectly matching slates.
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Presenter Notes
Presentation Notes
Back up and look at the last two slides again to show what the original roof looked like and what the finished restoration looked like. This demonstrates the “cannibalization” technique used in a unique situation.


For flashing guidelines, refer to:

Sheet Metal and Air Conditioning Contractors’ National
Association (SMACNA) “Architectural Sheet Metal Manual.”

Copper Development Association’s “Copper in Architecture.”

Revere’'s “Copper and Common Sense.”

! st iy

Copper In Architecture

wm**““m“




Additional References:

SLATE ROOFS

THESIGN ANTE INSTALLATION MANUAL
SO0 EIDITION
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FLASHING INSPECTION

All flashings are to be
inspected for cracks, holes,
splits, deterioration, exposed
nail heads, and looseness.

Flashing metal that is
perforated and leaking must be
removed and replaced.

Valley and gutter metal are
more likely to be eroded over
time than other flashings.



Presenter Notes
Presentation Notes
Flashings include valleys, step and counter or cap flashings, parapet wall flashings, ridges and hip flashings, chimney flashings, dormer step flashings, apron flashings, finials, vent flashings, skylights and other roof penetrations, and gutters.


SOLDER JOINTS

Solder joints should be inspected
and resoldered, or repaired as
needed, when possible.

If solder joint failure is evident, the
entire assembly should be examined |
for thermal expansion and
contraction design issues.

Refer to SMACNA, CDA, and Revere
publications for sheet metal
expansion and contraction design
recommendations.




This solder joint could be
repaired by wire brushing it
clean, riveting it, fluxing it,
resoldering it, or soldering
a copper strip over it.




This bad
solder section
could possibly
be covered
with a copper
patch that is

riveted and
soldered to
the copper

Remove nails and melt out

- the oldssolder with a hot

iron first. Never use an
open flame torch against a

.roof surface. You can catch

the building on fire!




MORTAR JOINTS

Mortar joints that have been
cut out to allow for the
insertion of new flashing may
be sealed using a high-grade
caulk/sealant.

Fully cut out mortar joints may
be repointed with mortar.

Refer to National Parks
Service (NPS) Preservation
Brief “Repointing Mortar
Joints in Historic Masonry
Buildings.”

ﬁ-’
]
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Presenter Notes
Presentation Notes
Dakota Building, New York City, parapet wall


These mortar joints have
been fully cut out. They
can either be repointed
with masonry cement or
caulked.




These mortar joints have been cut out, flashed, then
filled with matching-color caulk.
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CHIMNEY FLASHING

TR L RX (|

AN TS 2 ;
M A Mt o

Defective chimney flashings >§\j-:~\.

\

should be replaced in their oy
entirety. :

Flashing material should be
minimum 16-ounce copper or
4-pound sheet lead.

All corner flashings should be
Installed to be watertight
without sealant.

Chimney corners will leak if
not soldered, seamed, or
folded correctly.

REPAIR & MAINTENANCE



One way to prepare a chimney corner for soldering.




This chimney had to have a

“cricket,” or "saddle,” installed

behind it to stop it from

leaking. Chimneys wider than B8

30 inches need to have such
a diverter.

REPAIR & MAINTENANCE

icket Frame

Cricket Flashed


Presenter Notes
Presentation Notes
Be careful when running a single piece counter-flashing such as shown on the back of this chimney. You can cut the brick in such a way that a section of brick can fall out.


Chimney Crickets
are often necessary when chimneys are 30" wide or wider

s\

Ui




Removing Existing
Chimney Tops

Chimneys that are no longer in use can
be removed to below the roofline.

Ensure they are not in use for any
reason (such as gas water heaters).

First obtain written authorization and a
release from liability.

Close the roof with matching sheathing,
then slate to match the existing roof.




This is another example of
chimney top removal, before
and after.
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POSITIVE FLASHING OVERLAP

-
This is an example E“ W
of incorrect

“negative overlap.”

The side flashing
should be
underneath the
back flashing, not
on top of it.

flashing

negative overlap

All flashings are to be installed to have “positive
overlap,” such that higher flashings overlap on
top of lower flashings, not underneath them.




APRON FLASHINGS

It is recommended that
lower, exposed edges of
apron flashings be fastened
with cleats or clips.

Otherwise, exposed
fasteners must be gasketed
or sealed.




REUSE OF EXISTING SLATES

Slates overlying A

flashings should be
carefully removed and
reused whenever
possible!

The original slates on
this roof could have
been reused when the BB
flashings were replaced. &8 '
Instead, the appearance et
of the roof was ruined.



Presenter Notes
Presentation Notes
This is on the Dakota Building on Central Park West in Manhattan, NY.


There was no reason
to use new slates on
this older roof when
replacing the valley.
The original slates
were still in good
condition and could
have easily been
reused.



Presenter Notes
Presentation Notes
Correct maintenance work should not be apparent. When flashing is replaced, the roof should not look like it has been patched. New slates rarely match old roofs.


VALLEY REPLACEMENT

Defective valley metal must be entirely
replaced.

Slates must be carefully removed and =
reused whenever possible. Number the "4
slate courses before removal.

Sweep the roof deck and check for nail =
heads or other obstacles after valley
removal. Re-nail the roof deck as
needed.

Install minimum 30 Ib. felt over the roof
deck when required. 1
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Presenter Notes
Presentation Notes
Don’t try to slip new metal over the old metal. Brush a gloved hand over the bare decking to check for nubs after sweeping it.


Before Remowving Slates When Replacing a Valley

Always number them first by scratching with a nail
. as Indicated below. The roof will go back together
= much more quickly.

Note: On random-width slate N
roofs, number the rows 1A, 1B, 1C etc, = 1 N
2A, 2B, 2C, efc.

Numbers will not be visible from the
ground once the slates are replaced.

\Eroorces <
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Presenter Notes
Presentation Notes
Start at the top and number downward (that’s how they’re taken off).


When reslating a valley, the
numbered slates will be
renailed into the same place
where they were removed.

Chalk lines on the valley
metal and align the slates
with the lines. Draw over the
chalk lines with a permanent
marker or they’ll rub off.

Defective slates should
always be replaced with
sound, matching slates.



Presenter Notes
Presentation Notes
Align the slates with the chalk lines to create a neat valley look, rather than aligning the slates with the existing weather marks.


This tarred valley makes the roof look hopeless.
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Rip everything out and install new valley metal.

iy
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Presenter Notes
Presentation Notes
This is 20-ounce copper. Note that the original late-1800s roof deck has no functional underlayment remaining.


Then reslate with matching slates.

s, b el WL
"
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Presenter Notes
Presentation Notes
The key is having the matching slates! This is one day’s work for one man.


Residential Valleys

Valley metal should be minimum 16- minimum
ounce copper (20-ounce is better).

The valley metal must extend under
the slates on either side of the
valley by a minimum of 5 inches.

Lower slopes (6:12 or less) may 5"
require increased overlapping.

=

. exposed
Nails should not penetrate more

than one inch from the outer edges
of the valley metal. Or hem the
valley edges and use cleats.

TYPICAL
RESIDENTIAL
OPEN VALLEY



Presenter Notes
Presentation Notes
Refer to SMACNA, CDA, and Revere publications for cleated valley design recommendations. 


A hopeless-looking 34-foot barn valley can be
replaced in one day by two experienced slaters.

The original terne-metal valley flashing
was sagging between the slating lath.




Open Valleys

Do not make valley sections longer than ten feet.

Overlap valley sections 6 inches in most cases.

As much as 12" may be needed on lower slopes.

Valley sections may instead be soldered, using
cleats to attach them to the roof deck.

Where two valleys meet at a top juncture, they
can be folded, soldered, or double locked in a
sweep seam.

Valley with center
crease and folded
edges

S

R

Crease

Valley with inverted
“V" groove, showing
cleats along edges

e s

cleat

nail ¥ hem


Presenter Notes
Presentation Notes
Cleats allow for thermal movement. Refer to SMACNA, Copper Development Association, and Revere publications for valley flashing design recommendations.


This is an example of a
sweep-seam valley
connection prior to the
installation of the ridge.




OTHER CONSIDERATIONS

On asymmetrical roof slopes, form the
valley with an inverted “V” groove.

Between two steep symmetrical slopes, a
straight-line bend down the center is often
required.

Valley metal may be simply forced into the
valley using a knee, creating a traditional
rounded metal valley configuration.

Valleys can be parallel or tapered. Shown is
a typical, open, tapered “W-valley.”



Presenter Notes
Presentation Notes
Once one side of a rounded metal valley is nailed to the roof deck, hold the metal down tight with your knee and nail the other side, starting at one end and working toward the other. Traditional rounded metal valleys must be nailed rather than cleated because they’re compressed into the valley. If you want to cleat the valley, put a crease down the center first.


A
W-valley
soldered top
joint. Note the
extra piece of
copper
flashing
covering the
overlapped

EXTRA
FLASHING


Presenter Notes
Presentation Notes
Dakota Building NYC


CLOSED VALLEY

Closed valleys are typically flashed
with step flashing.

Replace the flashings when the
metal becomes pitted and leaking.

The valley slates are again
numbered before removal to make
reinstallation easier and faster.



Presenter Notes
Presentation Notes
Just use a nail to scratch a number on each slate before removal.


Closed Valleys

Closed valleys are typically step-flashed.
Square pieces of flashing 16"x16” can be
used in many situations.

A

Sections should overlap each other by a k
minimum of 6 inches and extend out from k
the centerline of the closed valley a
minimum of 5 inches.

new valley
flashing

The flashing should extend above the
slates far enough to allow for nailing
without penetrating the slates.

Slating nails should not penetrate the
flashings.

Flashing sizes vary according to slate size
and roof slope.




Closed Valleys

Reinstalled valley slates
should be butted in the center.

For a closer fit, cut the valley
slates on the front face of the
slate to reverse the chamfer.

Defective slates must be
replaced with good quality
matching slates.




PIPE FLASHINGS

Defective pipe flashings should be
completely replaced.

Slates surrounding the flashing must
be carefully removed and reused,
when possible.

The flashing baseplate must
maintain a minimum 3" headlap with
underlying and overlying slates, and
a minimum 3" sidelap with adjacent
slates.

REPAIR & MAINTENANCE


Presenter Notes
Presentation Notes
This is an imported German pipe flashing with a flexible lead neck.



Rubber sleeves only
last about 15 years.
This was a bell-
shaped sewer pipe.
The bell was cut off

with a high-speed
grinder and a metal |
blade so the flashing | |
could fit over the top. =
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These old pipé flashings have been replaced
with 20-ounce shop-fabricated soldered copper.


Presenter Notes
Presentation Notes
The bottom lead flashings have been removed, then the entire pipe has been covered with a copper sleeve.


Step and Counter Flashing

Step flashings in acceptable condition
may remain original when other roof
flashings are replaced.

When step flashings lower on a roof
wear out sooner than the upper ones,
it may be necessary to only replace
the lower flashings.

Slates overlying step flashings shall
be carefully removed and reused

whenever possible. STEP

Defective flashings are removed in FLASHING
their entirety and replaced with
minimum 16-ounce copper.



Presenter Notes
Presentation Notes
Step flashings may not be subjected to the exposure and wear that other flashings endure. For example, step flashings along parapet walls may still be serviceable although the valley flashings have worn out on the same roof. If so, the step flashings can remain while other flashings are replaced. 


Step and Counter Flashing

Step flashings are installed underneath the
overlying slates.

The bottom edge of the step flashing should
be approximately flush with the bottom
edge of the overlying slate.

Step flashings must extend underneath the
2nd course of overlying slates a minimum
of 3 inches, or whatever the headlap
measurement is.

The step flashing length is the length of the
slate exposure plus the headlap
measurement (usually plus 3 inches).



Presenter Notes
Presentation Notes
Step flashings are relatively protected and tend to last longer than more exposed flashings.�


Step Flashing
. ,, Line up bottom of step flashing
Step flashings extend 4" onto the § \ with bottom of overlying slate.

roof and 4” vertically, if possible. _\ Top of stepflashing extends
\beynnd top of underlying
slate. Allow extra for
The slating nails should not X \”ﬂ"iﬂg-
penetrate the step flashing. ! \
Length is
Replace counter flashings as o exposure +
. - headlap +
needed US|ng minimum 16' '\ """"""" : extra for
ounce copper or 4-Ib. sheet lead. \ “Headlap\\ *, nalling
. . 3 4"
Wedge counter flashings into ExboRtite

mortar joints %" deep, when \ o
possible, using galvanically =
compatible wedges, such as

lead or copper.

ATennorers O
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Presenter Notes
Presentation Notes
If replacement of the overlying counter flashing or cap flashing is necessary, remove the original counter flashings by pulling or prying them out of the mortar joints or anchor points.


Wedging flashing using lead wool. You — A '\
can also use rolled copper or sheet lead o & i
for wedging flashing.



Presenter Notes
Presentation Notes
Have some lead wool on hand to show.


RIDGES AND HIPS

Slate ridges and hips are
repaired by removing and
replacing the defective slates.

Saddle slate ridges may need
to be disassembled and
reassembled to avoid face-
nailing.

Worn metal ridges and hips are
to be completely removed and
replaced in their entirety.

When replacing metal ridges
and hips, repair any defective
slates underneath them.
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Presenter Notes
Presentation Notes
Replacement slates may be installed using a pair of slate hooks rather than nails. This is a situation where an adhesive underneath the replacement slate may be beneficial. Photo shows a copper ridge on the Dakota Building in NYC.


Slate saddle ridges
without flashing can
spread open and leak

over time. This ridge
was caulked.







Ridges and Hips

When replacing metal ridges, use wider
ridge replacement metal to cover the old
nail holes, if possible.

It is recommended that new ridge or hip
metal be installed with concealed, not
exposed, fasteners.

If ridge/hip metal is nailed or screwed,
the nalil or screw heads should be
gasketed.

New ridge/hip metal must be sized to
maintain correct headlap with the
underlying slate (it must be wide enough
to not leak).




An oversized ridge is being
iInstalled to cover the
existing ridge due to a lack
of overlap.

The original ridge metal
was not wide enough to
provide correct overlap on
the head of the slates.

The dotted line shows
where the slate is
positioned. Note the lack of
headlap under the ridge.



Presenter Notes
Presentation Notes
This new church roof leaked along the ridge and stained the newly painted church ceiling. resulting in a lawsuit.


It is recommended that
copper hips and ridges be
installed with concealed
fasteners (in this case,

riveted copper cleats).
Otherwise, exposed
fasteners should be




GENERAL ROOF

PENETRATIONS

Other roof penetrations that have not
been addressed here may also need
flashing replacement. These include
such things as air vents, skylights,
and cupolas.

Generally, these can be reflashed in
the same manner as chimneys or the
other flashing systems discussed in
this course.

We intend to develop flashing training
courses in the future.



THROUGH-WALL
FLASHINGS

| o

If non-ferrous metal
(e.g., copper) through-
wall flashings are found
properly installed and
In good condition, they
may be reused when
underlying flashings
are replaced.



Presenter Notes
Presentation Notes
This work was done by Sbardella Slate in Vermont.


RECYCLING METAL FLASHINGS

Old flashing metal, when removed for replacement, should be
taken to a scrap yard or otherwise recycled, whenever possible.




BUILT-IN GUTTERS i \

Built-in gutters are built into and
below the roof plane, or on the
plane of the roof, usually at or
near the eaves.

When they wear out, the metal
linings must be removed and
replaced in their entirety.

Built-in gutter liner replacement
can be delayed with temporary or
emergency patching.


Presenter Notes
Presentation Notes
Built-in gutters could be box gutters or “Yankee gutters.” Yankee gutters are built on top of the plane of the roof above the eaves, box gutters are built into the roof at the eaves.


Old built-in gutter replaced with new 20-ounce copper.

LT u @y
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HANGING GUTTERS f._

Hanging gutters are installed on the exterior of the structure at
the eaves.

A

When they wear out and leak, are damaged, or installed
incorrectly, they may need to be removed and replaced in their
entirety.

Gutter hangers must not be attached through the slate but
should be installed directly onto the roof deck underneath the
slates, or to the fascia.




When replacing
exterior gutters,
remember that the
outside edge of the
gutter should be
below the roof
plane.

Otherwise, use
snow guards to
protect the gutters
from ice and snow
avalanches.

Image source: Berger Building Products, Inc.
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TYPICAL GUTTER HANGER DETAILS
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Strap Hangers on Gutters

Gutter hangers on top of slates can ruin the roof. The hangers
must be removed and re-installed underneath the slates. The
damaged slates must be repaired or replaced.

It is recommended that the gutter’s metal type be galvanically
compatible with roof valleys and other roof flashings (i.e., copper



Presenter Notes
Presentation Notes
Start at one end and repair the straps one at a time.


SNOW RETENTION SYSTEMS

Snow guard or snow rail layouts should be designed by a
qualified design professional. Quantities and spacing
should be based on conditions specific to the geographic
area, roof slope, rafter length, and so on.

Refer to manufacturer’s installation recommendations.

Snow guards can be installed during the roof installation,
or after the roof has been installed (retrofit snow guards).



Presenter Notes
Presentation Notes
The steeper the roof and the longer the rafters, the more snow guards will be needed. Consider the location, such as Minnesota vs Texas, and that can further influence the numbers of snow guards needed.


These retrofit snow guards simply slide underneath the slate and hook on a
slating nail. A typical installation requires 3 horizontal rows installed on every
other slate. No caulk or roof cement is required.



Presenter Notes
Presentation Notes
The lowest horizontal row of snow guards should be located above the bearing wall of the building.


Galvanized snow guards can stain the roof with rust.
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Presenter Notes
Presentation Notes
This is not a barn; it is a church.


Snow Guard Failure and Replacement

Snow retention systems may fail with age, or when incorrectly designed, or
when the snow guards are installed in insufficient quantities.

Inadequate snow retention systems can be removed and replaced in their
entirety or supplemented with additional snow guards or snow rails.
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This snow rail failed
due to insufficient
snow rails being
installed. They must
be spaced no more
than 25 feet apart
vertically.

Extra snow guards
were also needed
above this snow rall to
prevent avalanches
from an upper roof.



Presenter Notes
Presentation Notes
This is the Brooklyn Armory Building in Brooklyn, NY after a bad snow year. 


Questions?

Thank you for
attending!

Dedicated to the Preservation of
Traditional Roofing Trades and Practices
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	Introduction to�Slate Roof Repair, �Restoration, and Maintenance�V.2 2025
	[Name of Instructor]�[State Credentials]��This course qualifies you for 8 Continuing Education Units via the American Institute of Architects.��This course was originally launched in May of 2020 and updated in January of 2025.
	This is an introductory course only and is not intended to fully prepare a student to be competent in all aspects of slate roof installation.��Years of practice in the field is the best way to develop competency in the slate roofing trade.��Advanced training courses may also be available. Ask your instructor.�
	Refer to OSHA for regulations pertaining to employee and public safety.��U.S. Department of Labor, Occupational Safety and Health Administration, 200 Constitution Ave NW, Washington, DC 20210; 1-800-321-OSHA; 1-800-321-6742; www.osha.gov 
	A 501c6 international non-profit trade association.��Publisher of slate roofing guidelines, both installation and repair.� �Developer of hands-on training programs.��American Institute of Architects Continuing Education Provider. ��Member of the International Federation for the Roofing Trades.��Affiliate member of the National Roofing Contractors Association.�
	May 2022 course graduates with �Certificates of Completion.
	2024 course graduates with instructor Chad Brandon.
	Slate roofs can have phenomenal longevity. �This Vermont roof was 173 years old in 2024.
	This is another existing Vermont slate roof.
	Slate roofing in the US dates back almost 300 years. (Peach Bottom slate is no longer quarried.)
	Slate Roof Survey (Inspection)
	When checking the underside of the roof, identify the type and dimensions of the lumber. Photograph signs of leakage. �You can often view the fasteners from underneath the roof.
	A comprehensive roof survey requires that you document the roof slope, the roof insulation, and roof ventilation. Photographically record everything you can.
	Slide Number 14
	Most existing American roof slates originated from the east coast of the US. ��Newer roofs may be covered with imported slates from Spain, Canada, China, Brazil, or elsewhere.
	Examples of new Vermont slate.
	Vermont and NY slate at 100 years of age: �purple, red, semi-weathering gray-green.
	Many old Pennsylvania black slate roofs are beyond repair and must be replaced.
	PA Chapman slate should last about 125 years.
	PA Bangor slate can last from 75 to over 100 years. It hasn’t been quarried since the 1960s
	PA Cathedral Gray slate at 100 years shows no wear.
	Peach Bottom (PA/MD) slates easily last 100 years.
	Buckingham (Virginia) slates are very long-lasting and sparkle in the sunlight when closely examined.
	Chinese slates are also installed in the US.�This is Chinese black roofing slate.
	Black Spanish slates are also popular in the US.
	The slates on this side of the roof were replaced with salvaged slates of the same size and type as the original 12x22 “sea green” slates.��The salvaged slates that were removed from this side were used to restore the back side.
	Slide Number 27
	Slide Number 28
	Slide Number 29
	CONTRACTORS
	CONTRACT DOCUMENTS
	PROTECTION OF ROOF SURFACES
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	CLEAN UP
	GENERAL MAINTENANCE
	PAINTING OF FLASHING
	Slide Number 40
	REPAIR OF FLASHING
	Understand Metal Compatibility
	Incompatible �Metals��Copper will “eat” steel.
	Use Correct Rivets!
	Temporary emergency repairs can be conducted on flashings when:��Painting will no longer preserve the metal.��The property owner can’t afford to have the flashings replaced immediately.��Entire roof replacement is neither desired nor needed.
	MASTIC REPAIRS
	Slide Number 47
	Slide Number 48
	The roof cement (mastic) and fiberglass repair on the left chimney was painted for aesthetic purposes. ��The repair prevented the chimney from leaking until it was rebuilt and reflashed the following year (as shown in the photo on the right).
	Examples of unacceptable mastic repairs on chimneys.
	TEMPORARY REPAIR OF BUILT-IN GUTTER LININGS
	This is a temporary repair of a built-in gutter using EPDM. This can last about 10 years.
	Slide Number 53
	The repair of a missing or damaged slate can be accomplished by sliding a bib flashing underneath the defective slate.
	Keep caulk and tar off the slates!��Broken or missing slates are not to be repaired with mastic or caulk applied on the exposed slate surface.
	Never apply mastic (tar) on the surface of roof slates!
	This is an example of a poorly installed apron flashing with exposed nail heads. The installers should have used cleats or clips, or gasketed fasteners.
	Remove nails with exposed heads and replace them with �gasketed fasteners. This is better than just caulking over them.
	“Cleats” or “clips” can fasten flashings without leaving any exposed nail heads.
	This is an example of an exposed nail head that can be pulled out and the hole soldered over. Also, the nail could be replaced with a gasketed stainless steel screw or nail. 
	SLATE REPAIR
	Slide Number 62
	Slide Number 63
	Slide Number 64
	FACE-NAILING
	THE “NAIL AND BIB” REPAIR TECHNIQUE
	USING BIB FLASHINGS FOR SLATE REPAIR
	Bib Flashings for Slate Repair
	Replacement slates can be fastened with one smooth-shank roofing nail (copper, HD, or stainless) installed at the top of the slot between the two overlying slates.
	Slide Number 70
	Here’s an old steel nail repair that never had a bib flashing covering it. It probably leaked for years, and no one could find the leak. This is what you would call a “hidden leak.” It can be easily repaired with a new nail and a bib.
	SLATE HOOKS
	Slate Hooks
	The slate hook is pounded in like a nail.
	1) The faulty slate is removed using a slate ripper.��2) A slate hook is pounded in like a nail.��3) The replacement slate is slid into place.
	STRAP HANGERS
	Strap hangers can open up and the slates can slide out. Note the poor practice of using non-matching slates.
	ADHESIVES
	SIDE LAP REPAIR
	Inadequate sidelaps must be corrected.
	Slide the bib flashings underneath defective sidelap joints to prevent leakage.
	This roof has sidelap issues. ��Can you spot any?
	These can be repaired using bib flashings underneath the slates.��What other mistakes do you see?
	Use oversized slate hooks on heavy slates, not straps.�Thin slates can be installed back-to-back to mimic a heavy slate.
	Capillary attraction can draw water upward underneath the slates. ��Therefore, the overlying slates should be butted as close to the center of the underlying slates as possible. ��The nail holes should be positioned close to the outer edges of the slates.��Melting ice and snow on the roof can exacerbate the water migration issue.��This is why correct sidelaps are important.
	If you must punch new nail holes in an existing slate, punch them above the existing nail holes, not closer to the center of the slate. Remember to punch the nail holes on the back side of the slate.
	ROOF “CANNIBALIZATION”
	This PA “Cathedral Gray” slate roof was nearly ruined by roofers who installed asphalt shingles along the eaves.
	The shingles were removed and replaced with a standing seam copper ice apron. Matching slates were not available.
	Slide Number 90
	Slide Number 91
	Additional References:
	FLASHING INSPECTION
	SOLDER JOINTS
	This solder joint could be repaired by wire brushing it clean, riveting it, fluxing it, resoldering it, or soldering a copper strip over it.
	This bad solder section could possibly be covered with a copper patch that is riveted and soldered to the copper roof.
	MORTAR JOINTS
	Slide Number 98
	These mortar joints have been cut out, flashed, then filled with matching-color caulk.
	CHIMNEY FLASHING
	Slide Number 101
	This chimney had to have a “cricket,” or “saddle,” installed behind it to stop it from leaking. Chimneys wider than 30 inches need to have such a diverter.
	Slide Number 103
	Slide Number 104
	This is another example of chimney top removal, before and after.
	This is an example of incorrect “negative overlap.”��The side flashing should be underneath the back flashing, not on top of it.
	APRON FLASHINGS
	Slates overlying flashings should be carefully removed and reused whenever possible!��The original slates on this roof could have been reused when the flashings were replaced. Instead, the appearance of the roof was ruined.
	There was no reason to use new slates on this older roof when replacing the valley. The original slates were still in good condition and could have easily been reused.
	VALLEY REPLACEMENT
	Slide Number 111
	Slide Number 112
	This tarred valley makes the roof look hopeless.
	Rip everything out and install new valley metal.
	Then reslate with matching slates.
	Residential Valleys
	A hopeless-looking 34-foot barn valley can be �replaced in one day by two experienced slaters.
	Open Valleys
	This is an example of a sweep-seam valley connection prior to the installation of the ridge.
	Slide Number 120
	A �W-valley soldered top joint. Note the extra piece of copper flashing covering the overlapped joint.
	CLOSED VALLEY
	Closed valleys are typically step-flashed. Square pieces of flashing 16”x16” can be used in many situations.��Sections should overlap each other by a minimum of 6 inches and extend out from the centerline of the closed valley a minimum of 5 inches.��The flashing should extend above the slates far enough to allow for nailing without penetrating the slates.��Slating nails should not penetrate the flashings.��Flashing sizes vary according to slate size and roof slope. 
	Slide Number 124
	PIPE FLASHINGS
	Rubber sleeves only last about 15 years. This was a bell-shaped sewer pipe. The bell was cut off with a high-speed grinder and a metal blade so the flashing could fit over the top.
	These old pipe flashings have been replaced �with 20-ounce shop-fabricated soldered copper.
	Step and Counter Flashing
	Step flashings are installed underneath the overlying slates.��The bottom edge of the step flashing should be approximately flush with the bottom edge of the overlying slate.��Step flashings must extend underneath the 2nd course of overlying slates a minimum of 3 inches, or whatever the headlap measurement is.��The step flashing length is the length of the slate exposure plus the headlap measurement (usually plus 3 inches).�
	Step Flashing
	Wedging flashing using lead wool. You can also use rolled copper or sheet lead for wedging flashing.
	RIDGES AND HIPS
	Slate saddle ridges without flashing can spread open and leak over time. This ridge was caulked.
	Step flashing installed in a saddle ridge �or hip creates a more water-tight roof.
	Slide Number 135
	An oversized ridge is being installed to cover the existing ridge due to a lack of overlap. ��The original ridge metal was not wide enough to provide correct overlap on the head of the slates.��The dotted line shows where the slate is positioned. Note the lack of headlap under the ridge.
	It is recommended that copper hips and ridges be installed with concealed fasteners (in this case, riveted copper cleats). Otherwise, exposed fasteners should be gasketed.
	GENERAL ROOF PENETRATIONS
	THROUGH-WALL FLASHINGS
	RECYCLING METAL FLASHINGS
	BUILT-IN GUTTERS
	Old built-in gutter replaced with new 20-ounce copper.
	HANGING GUTTERS
	When replacing exterior gutters, remember that the outside edge of the gutter should be below the roof plane. ��Otherwise, use snow guards to protect the gutters from ice and snow avalanches.��Image source: Berger Building Products, Inc.
	Slide Number 145
	Slide Number 146
	These retrofit snow guards simply slide underneath the slate and hook on a slating nail. A typical installation requires 3 horizontal rows installed on every other slate. No caulk or roof cement is required.
	Galvanized snow guards can stain the roof with rust.
	Snow Guard Failure and Replacement
	This snow rail failed due to insufficient snow rails being installed. They must be spaced no more than 25 feet apart vertically.��Extra snow guards were also needed above this snow rail to prevent avalanches from an upper roof.
	Questions?��Thank you for attending!
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