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The Challenges of Treating Delaminating Slate Headstones: New Treatments with New
Materials by Irving Slavid

Irving Slavid: | see they've brought the break out, the danishes, so | won't be long. | do hands-
on restoration among other things and I'm going to show you about some new treatments
we're working on.

You're seeing some pictures of slates, which are found from up here all the way down to South
Carolina, along the coast. They can be in excellent condition. The one on the right is over 300
years old, perfect practically. Very good. These slates, when they get into problems, the
delaminations can be very, very challenging. More challenging than sandstone.

Slates in various states of delamination.

These examples on the left are 3 different kinds of opening up. There's a picture there of an
old epoxy in the top, failing. Water's going to get in there. Snow's going to get in there. Ice is
going to get in there. Over the course of time, they're going to pop apart, like the one on the
right. | think someone mentioned about the heat on the stones is going to cause them to
move.

Historically, the one on the left, has a wonderful lead cap put onto it. It's actually a sandstone,
which has delaminated. The ones on the right were in the same cemetery that Martha was just
showing you. Unfortunately, they drilled holes right through the stone to keep that copper cap
on. It did hold the stone together and | understand squirrels love to eat lead. The one on the
left is lead capped. These things are slowly disappearing.

The price of copper is causing these copper pieces to disappear. Then you've got this type of
work set into either concrete or granite. It's kept the stone there. Historically, it's there.
Aesthetically, it's a problem, but the stone is there. It's going to stay there for 1500 years. |
think you saw one of these pictures up in Provincetown. There's actually 10 of these slates set
into granite. Probably done 50, 70 years ago. Somebody asked me why or how that happened.
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Did they all break? Most of the stones, as | said, there’s nearly 500 stones in that Winthrop
Street Cemetery in Provincetown, probably 70% to 80% are slate.
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Historic copper cap over a stale grave marker.

Only this group, there's 6 pictured here, but there’s 10 in the group, are in the granite. They
couldn’t have all broken off at ground. | don’t know why they’re put in there, but they're put in
there. They're going to be in there. They're going to last, pretty much, forever. More than
anything else we could do. Aesthetically, it's ... Today, it would also be very costly.

I'd come across some old patches, they're not mine, on the left-hand side there's some kind of
epoxy mix that has been there; they've been there for maybe 20 years and they’'ve worked.
They're usually on very thick slates, which are not moving too much. Maybe they've moved
and they've stopped. The picture on the right had an epoxy fill to it, which had failed and this
is what you get. Eventually, these things are going to completely come apart and be
delaminated.

Quite a while ago, we started monitoring ... | had this one big, thick slate with many big
delaminations that you can see, which | could monitor the movement on it. On the left-hand
side is a digital laser thermometer, which | could record the temperature of the side of the
stone in the sun, the side in the shade, the difference in the temperature, and | would monitor
how much it moved.

If you look carefully, well don’t look carefully, there’s little scribe marks on the slate, so | knew
where to put the micrometer every day to measure the same distance. It moved. When you
have something moving and we want to fill the inside of it with a cementitious material which
does not move, you got a problem. We could put it in the granite. We started experimenting
with different fills. One of the problems with the cement that we ran into was we found a
wonderful product about 12 years ago and then it was taken off the market. It was a flexible
epoxy, but expoxies have got their problems.

Here | am, it was in 2008 and I'd been applying 2 types of fillers; the cementitious one,
basically a lime cement mix and a, | want to call, a hardware latex caulk mix, which |
pigmented. I'm putting in a backer rod. A backer rod is a flexible, plasticy ... It comes in
different diameters, to put the fill against. It doesn’t stick to it. The caulk doesn’t stick to it.
The cement doesn’t stick to it. It can be removed if you want to remove it or you leave it in
place, but you can pack your caulking in your cement mix up against it.
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Measuring the gaps of delamination.

There on the right-hand side, I've filled different voids with either cementitious mix or a
pigmented latex caulk. Now, oh yeah, you can see it. Great. It's really big. I'm going to go over
here. 4 months after ... How do put this ... It must be up here. How do you put the laser on? |
see it, this button. Okay. Cementitious fill is all coming apart here. This gap from here to there
has opened up even more and is nhow coming apart. Where down below here, with this gray
latex, there's nothing coming apart and that was 4 months afterwards. Now a year later, we've
got some big gaps in the cementitious. This is what we've been using all along. Epoxy, we tend
to stay away from.

In the bottom image a year later, still tight and looking pretty good. These are blown up quite
a bit. As we've heard earlier, there's no one solution for this problem. There are many, many
solutions and maybe they’'re not the right solutions. We don't know yet for long term. We've
got different kinds of breaks here just eroding on the side. It's all opened up on the side. One
big giant break. A very, very thin break. There's a stone that's completely delaminated. That's
what's going to happen to all of them unless they're looked after.

Ah, good. Basically, there's more than 3 ways to do it, but I'm going to show you 3 different
ways that we've been doing it and monitoring all along. As the title says, | can apply a filler
without filling the void. | just go all around the edge, fill it with either the cementitious fill or
the caulk and put a backer rod in first, and then I'm filling it, cleaning up the edges. | usually
leave down at the bottom, some weep holes just in case water does get in the top, it can get
out.

Then you can fill the interior void, which | prefer to do. If someone’s going to ask me when do
you decide what to do and which stone, | don't have a good answer for that. It's a gut feeling
of how big the void is and what's happening. We've gone along ... This is a pourable grout. It's
a hydraulic lime grout. It's a very weak strength. It's a fluid one, it actually likes to pour.
Hopefully | can show you that. Here I've either got a backer rod all around the edge or
sometimes | fill it first to the edges and then | can pour, but | have to contain this liquid.

There | am pouring. If this movie works next, I'll show you. This stuff likes to flow. It likes to
move. I've put in quarts or gallons of this material. Oh, wrong way ... Ah, it does work. It just
likes to move. It likes to flow down. This is actually a brown sandstone, but | had a better
movie than the one | did for the slate. You see it coming out, looks ... Darn, sorry. It won't
work again. Okay, this one. You see it coming out here. It's just flowing, flowing, flowing, and
going down this crack. It's going all the way down to the bottom of this stone, which is about 3
feet tall. If it leaks out, there’s a backer rod. That's what it looks like, plastic. Sometimes I like
to see it leak out of the bottom. | know it's gone all the way, and then | can fill it up.
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Irving Slavid applies a fill to a delaminated slate.

This goes on for about a half an hour ... Okay. Good. This is a stone | was working on last
year. You can see the epoxy fill up here. It was done, | don't know how long ago. I'm guessing
15, 20 years ago, | don’t know. Epoxy has only been around more than 30 something years.
Here I'm taking it off slowly. I've opened it up completely. Now here, I've started patching it,
but left it open so | can pour my grout in.

Incidentally, | do all this work on-site. Again, the highest points on this stone are here and on
top of this curve, so I'll pour into here and then when that'’s filled, I'lL cap it and then go up on
top and pour into here.

In the beginning, we just used a latex caulk you would find in the hardware store and then we
finally went to a more professional grade caulk. This is made by Sto. They make products for
fixing bridges and highways and buildings. It's not a commercial, it's more of a professional
grade crack fill. Before you add the name down and are eager to buy it, the other hardware
store caulk costs between $4 and $7. You're looking at $40 to $60 for 1 tube, but it works. It
works very well.

Here | am mixing some pigments in it; it comes out gray and I'm mixing it in to get a different
kind of color. Cleans up with water. It's actually relatively easy to work with. There | am
tooling it on the right. There's pictures of the backer rod, which are behind that. If it's a wide
gap, you put a backer rod in. Tooling it, fixing it up, and filling it up with water. If you
pigmented it properly, it looks pretty good. Actually, it's pretty hard to see. Okay, here’s a
good one; 2008. 4 years later, this wide piece that was filled with latex was certainly too big
for that latex to fill. It's starting to tear in the middle. Okay, so I'm now discovering if it's that
big, put in the cementitious fill.

Over here is the detail of the Sto product and here it is down here. See that area? Kind of
muddy. Looks different. This is blown up tremendously. | think there's a Llittle area up here |
filled. Basically, the casual passerby, you don't see it. I've got some series of before ... 4 years
later of all pigmented ... This is in the same cemetery that Martha mentioned, the cemetery in
Ambherst mass. Other ones ... I'm obviously showing you the better ones. Actually, it's
surprising, they look pretty good. It's hard to take exact before and after photographs, but this


https://www.ncptt.nps.gov/wp-content/uploads/Slate3.png

one's pretty good. That curve is right here and you can see something here, but only because
I'm pointing it out. We've been monitoring these.

I'm not saying this is the end-all be-all, but it seems to be the way to be going; with something
that moves with the slate, otherwise it's going to open up and we get the same problem.
That's it, see? Good.

Abstract

Colonial settlers found slate to be abundant, and the quarries in the “slate valley” from
Vermont to New York (and as far south as Virginia) supplied gravestone carvers with this stone.
Slate was the predominant material used by the early New England carvers for markers. Many
of those created by Boston-area craftsmen are found along the Eastern US coast as far as the
Carolinas.

Some of the earliest markers survive in intact and pristine condition. The “crispness” of fine
detail was not affected by the increasingly acidic environment associated with 19th century
industrialization. Depending on the quality of the slate, many look new, despite more than
200 years of exposure.

However, the geological makeup and orientation of the slate can, over time, be responsible for
delamination. Slate is a compact metamorphic rock, geologically formed from fine-grained
sedimentary rocks of poor quality. When it is used as a headstone, zones of residual internal
stress can result in the partial detachment of vertical planes. These are seen as gaps at the top
of the marker, which are directly exposed to the weather. Over time, moisture can enter these
spaces, and repeated freeze-thaw cycles can make the delamination more extreme, ending in
total loss.

Slates are dark in color. In the sun, surface temperatures can be remarkably high, and will vary
widely from one face to another during the course of a day. The result of this changing
temperature is cyclical movement of the separated layers of the stone, further driving the
delamination. (A similar condition can occur in sandstones, but as they are more porous and
lighter in color, they are not as affected by temperature change.)

Successful conservation treatments to these markers are extremely challenging. Repeated
movement at the top of the marker causes rigid cementitious fills or epoxies to detach and
eventually fail. Historically, lead or copper “capping” was done to cover the exposed upper
edge. While these applied caps were physically successful in preventing water intrusion and
therefore limiting the effects of weathering, many were visually distracting. They were also
easily removed, in part due to vandalism or to their salvage value.

However the markers were capped, filling the associated voids is paramount to Llimit water
pooling and ice formation. Cementitious grouts, related to such fills along the top, were often
used to fill these cavities. These would eventually become detached from one or both inner
surfaces, sometimes only after a single season, allowing water to enter.

This presentation outlines our laboratory evaluation of flexible fills, begun 12 years ago, and a
program of field tests which commenced in 2008. Since that initial fieldwork, our procedures
have continued to be refined each year, with some additional materials. Our most recent field
applications, done in 2012, were carried out on over 50 slate markers.
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