Wagon Shop Roof Restoration Project (May 2008 – July 2009)

After Action Report
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In early 2008, it was determined that the Wagon Shop would need a new roof in the next few years.  The cedar shingles used on the roof when the Wagon Shop was renovated in 1992 were failing and some were missing (see photo at right). 
Because historical photos showed the Wagon Shop was originally roofed with cedar shakes
, a decision was made to use shakes rather than shingles on the new roof.  Furthermore, the Board of Directors also decided to split and apply the shakes using volunteers under the guidance of two SHMA members with experience in splitting and applying shakes.
The initial task was to find a timber or timber-related company that would donate either the shakes, the shake bolts
, or the cedar logs from which the bolts could be cut.  That effort was fruitless, except that one of the contacts mentioned Griffiths, Inc., of Moclips, WA as a possible supplier of high quality shakes.  Contact was made with Griffiths (360 276-4122).  They initially wanted to split and apply the shakes for approximately $30,000.  When told SHMA wanted to apply them as a do-it-yourself project, they offered the shakes for $20,000.  They had a hard time believing that SHMA also wanted to hand split the shakes, but when convinced that was the objective, they agreed to sell SHMA shake bolts.  Their estimate of the amount of cedar needed for the 1300 square foot roof was approximately five cords
 at a cost of $5200.  The 5 cords of bolts were purchased and transported to Steilacoom in four trips by SHMA volunteers.
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Splitting of shakes started in June 2008 with two splitting stations set up in front of the Wagon Shop.  A “sandwich board” display, showing one of the volunteers being taught how to split shakes by Nathaniel Orr himself, was used to catch the attention of passersby.   The usual result was that the passersby would stop and split a shake…or several.  One mother and her four girls heading for Sunnyside Park “didn’t have time to stop.”  With a promise of an entertaining and educational experience for her girls, she and the girls split some shakes…for about one hour!  Many people returned weekend after weekend, some to split shakes for a few hours at a time.  
Age of splitters was not an issue.  In contrast to the old days when a few family members labored for days to split the shakes for their home, volunteer splitters from the very young…
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…to the…uh…more mature…
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…seemed to actually enjoy the task!

 An article in the News Tribune…
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WHOLE LOT OF SHAKING GOING ON IN STEILACOOM

WHAT’S THAT THEY’RE WORKING ON
IN STEILACOOM: Nearly every weekend
from July until the weather turns foul this
fall, volunteers are splitting cedar shakes
to re-roof the 1857 Wagon Shop at the
Nathaniel Orr home with historical ac-
curacy.

WHO’S LEADING THE EFFORT? Perry
“Buzz” Brake of University Place and his
brother, Jack, of Steilacoom, both retired
Army officers. Their late father, Jim, was
a crew foreman for the Weyerhaeuser
Co. when they were growing up; he
helped build logging roads in the Mount
St. Helens area. He had easy access to
downed old-growth cedar logs, “so when
it came time to put a new roof on our
house (and on the local church), Dad
and I, initially - and then Dad and Jack
after I left home - hand-split shakes,”
Buzz Brake said.

WHERE'D THE WOOD COME FROM?
The Steilacoom Historical Museum As-
sociation obtained 4 cords of several-
hundred-year-old cedar from a swamp
in Moclips, Pacific County. A commer-
cial shake-maker bought the swamp in
order to harvest ancient cedars well pre-
served under the surface. The Steilacoom
group paid $6,000 for the sections of
wood; pre-split shakes from the same
company would have cost $15,000, ac-
cording to Buzz Brake. He said the main
reason for doing it this way was not to
save money, but to give the community
a hands-on lesson in a roofing practice
that dates back to coastal American In-
dians. |

WHAT’S THE BENEFIT OF THIS CEDAR?
“Shakes normally used for roofs today
have broad, curved grain and can be ex-
pected to last only 25 years on a roof at

best” according to Buzz Brake. “The
shingles currently on the Wagon Shop
roof have lasted only 18 years. Shakes
made with virgin cedar last for several
decades and could approach a century
lifetime”

WHEN WILL THE NEW ROOF GO UP?

The shakes were originally planned for

installation during Apple Squeeze week-
end in early October. Buzz Brake said
they’ll now wait until early next summer
and get more volunteer hands involved in
the meantime. i

HOW TO HELP: Come down to split
shakes, or just watch demonstrations, at
the Wagon Shop on Main Street in Stei-
lacoom, from 11 a.m. to 3 p.m. Saturdays
and Sundays. For questions, call 253-584-
4133 or 253-565-5350 and leave a mes-
sage.
Matt Misterek, The News Tribune

i Steilacoom Historical Museum Association
Alexander Brake holds the froe as
Cynara Solberg splits shakes.





brought in even more volunteers.  Because one of the project objectives was to educate the public on historical roofing, a large display at the splitting site showed the history and art of splitting shakes (see the attachments to this report).  That display also showed a collection of photos
 of splitters that grew each week.

Splitting was suspended following Apple Squeeze 2008 out of deference to western Washington’s damp, dark period.  Approximately half the shakes had been split by winter break.  The original plan was for the instigators of this project to continue splitting shakes at home over the winter, to finish splitting by mid-spring, and then trim the shakes
 and have them ready for application as soon as the weather allowed.  Due to the overwhelming 2008 success of having volunteers do the splitting, that plan was scrapped and again the public was invited to participate starting in April 2009.  Splitting only during hours the museum was normally open as was done in 2008, the last shake was split on Sunday, July 12, on a scheduled carefully managed to end the weekend before the shakes were to be applied, by then scheduled to start on July 19.  This photo shows the last family to split shakes on July 12…
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Because visitors were encouraged to sign and date the first shake they split, to which out-of-towners added their home towns, the “record”, now on top of the Wagon Shop, shows that visitors came from almost every state in the union, plus several European and Asian countries.
On July 18, scaffolding (donated by General Construction, Inc.) was erected on the northeast side of the shop, all shingles were removed from the entire roof and discarded in a dumpster donated by LeMay, Inc., and the first row of shakes was applied to the bottom of the roof (the two “experienced shakers” knew the first row involved a learning process that is peculiar to every roof and opted to do this with as small an audience as practical).

On July 19, the shaking process commenced with six experienced or well-briefed volunteers on the roof, and a half dozen on a “ground” team to get the bundles of shakes on the roof, control the crowd, and be aware of safety concerns.  Supplies (felt and nails) were donated by Lowes, Inc. Additionally, the grandson of one of the experienced shakes supervised the splitting of a number of shakes using small cedar bolts that had been “squared” before being split (this is possible with small bolts using a table saw…it is impractical except in commercial sawmills to “square” a full-sized bolt).  Each was encouraged to sign the shake, and for a small donation, watch it be applied to the roof where digital photos could preserve the location of the shake for the lifetime of the roof.
The new roof, late afternoon July 19…
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On July 20 and 21, with a much smaller crew and minimal on-lookers, the roof crew (minus one person, who had worn a pink tool belt on the initial day of roofing, not being able to participate because crutches tend to slip on shake roofs) finished the remainder of the roof. 

As a side attraction throughout the entire splitting event, scrap cedar was split into kindling and bundled, and visitors were allowed one bundle for “any” donation.  Approximately 100 bundles were “sold”, most for $1, but at least one bundle for $20!  Also, round cedar planks and a recipe for “Herbal Planked Salmon” were available for a $3 donation with approximately 30 sold.  The supply of scrap cedar for both purposes will continue to be available for a year or so. 

Attachment 1 (Displayed during splitting events)
SHAKE THE ROOF!

Early pioneers of Washington found an abundance of western red cedar growing in the rain-drenched coastal regions.  Mature cedars were tall (150 – 200 feet), with diameters of 10 to as much 20 feet.  Undisturbed by man, the cedars lived for hundreds of years.  The largest living tree ever recorded was a 215-footer in British Columbia.  It lived for over 700 years before being set on fire by vandals in 1972.

Red cedar (actually a cypress…family Cupressaceae, genus Thuja, species Plicata), was used by Native Americans in making canoes, totem poles, houses, masks, hats, armor, baskets, utensils, tools and many other objects, taking advantage of its unique properties.

Because the virgin timber was very straight grained (indicating undisturbed growth), and tightly grained (indicating slow growth in a well-shaded forest), it is relatively easy to split.  The tight grain and other properties make it especially resistant to decay, even after being split.  Following the practices of coastal Native Americans, the pioneers found it ideal for use on cabin roofs.

To quickly protect families from the elements, first cabins were often roofed with split, untapered, 4-5 foot-long boards.  As time allowed and dwellings were improved, tapered shakes were split. 
The secret to getting a tapered shake is to flip the bolt (the block of cedar wood) over with each shake.  To allow flipping by one person, and for other reasons, shakes were shorter, maybe 24-30 inches (ours are nominally 24 inches).  

Later, as sawmills were built, shingles (which are much smaller than shakes) were available for those who had the means to purchase them.  In addition to being smaller, a shingle is sawed and therefore has a relatively smooth surface, while a shake is rough.  If a shake is rough on both sides (as are those being split here), it was hand split.  If a shake is rough on one side, and smooth on the other, it was initially split as a board at a sawmill (most likely by a hydraulic splitter), and then sawed to give two tapered shakes.

Although the Wagon Shop roof is currently covered with shingles, early photos show it was originally covered with shakes.  Needing to replace a deteriorating roof, the Steilacoom Historical Museum Association (SHMA) decided to restore the roof with hand split shakes, using froes (froe, a long wedge used to split wood) from the Wagon Shop antique tool collection.  Another objective in using hand-split shakes was to allow the public to experience first-hand a labor-intensive task undertaken by our forefathers.
Attachment 2 (Displayed during splitting events)
Origin of Our Cedar


Straight- and tightly-grained red cedar grows today as virgin trees only in our protected National Forests and Parks and is not readily available for shakes.  Shakes normally used for roofs today have broad, curved grain and can be expected to last only 25 years on a roof at best.  The shingles currently on the Wagon Shop roof have lasted only 17 years.  Shakes made with virgin cedar last for several decades and could approach a century lifetime.


SHMA found a supplier of virgin cedar, not from our National Forests/Parks, but buried in a swamp on the Pacific coast (Moclips).  The swamp was recently purchased by a shake-maker specifically for the purpose of harvesting the ancient cedars.  He claims at least four generations of logs lie buried and perfectly preserved under the swamp, with each layer of logs estimated to represent approximately 1000 years of growth.  Study of our shake-bolts indicates the trees were probably 1400 or more years old when they fell in the swamp, victims of old age, earth quakes, or perhaps tsunamis.  Our dendrological study (dendrology – study of trees) shows many of our shakes represent 350+ years of growth
, and those are only a portion…perhaps one half but more likely, one fourth or less…of the radius of the tree.  If 1400 or mores years old, our shakes sprouted from a seed  about the time Romulus Augustulus, the last Roman emperor, was overthrown (or, if you prefer, 1000 years or so before Columbus discovered America)!
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Attachment 3 

Lessons Learned

Early during the splitting of shakes in 2009, it was realized that we would have more shakes than needed to re-roof the Wagon Shop.  A relatively accurate estimate of the number of bundles needed was made by assembling a bundle, then disassembling it and spreading the shakes along a simulated roof.  The trial bundle covered 19 square feet meaning we needed 1300/19, or 69 bundles to cover the roof.  Five additional bundles would be needed to account for the first row on each side of the roof having two layers of shakes, and an additional 6 bundles would be needed for the apex “caps” and the façade (false front) ridge.  The total requirement was thus estimated to be 80 bundles.  In actuality, it took 90 bundles.  The five cords of cedar bolts provided 191 bundles of split shakes.  

Although it is believed the supplier gave an honest estimate of the number of cedar bolts necessary for the roof, in retrospect, that estimate was probably based on the waste factor experienced in a commercial operation where it is not profitable to put much effort into trimming cedar bolts that are obviously sub-standard.  With a much smaller waste factor, we ended up with almost exactly twice as many shakes as needed.  A liberal estimate of the cords of cedar bolts of quality similar to that provided by Griffiths, and split/squared with the same care shown in this project, would be 3 cords (which would allow for a few bundles to be saved to replace damaged shakes during the lifetime of the roof).

Safety must be a primary concern during any project involving sharp tools and steep roofs, as did this project.  With inexperienced and aging workers on the roof, scaffolding is an absolute requirement for this type of project.   
The success of this project went far beyond getting a new roof put on the Wagon Shop.  It resulted in at least three people volunteering to be SHMA docents (2 in the Wagon Shop, 1 in the museum).  It generated a lot of good publicity for SHMA and for the town and served as an easily swallowed educational event for young and old alike.
Volunteer labor and donations for shake material, supplies (nails, felt), equipment (the scaffolding), and waste disposal (the dumpster) kept cost to SHMA to a small fraction of the cost required for having the roof done professionally.
The completed project meets or exceeds every expectation of the project instigators.  Only time will tell if it keeps rain out of the Wagon Shop.
�  Cedar shingles are nominally 16 inches long, 4 – 8 inches wide, 5/16” thick at the butt, and are manufactured in a sawmill.  Cedar shakes are nominally 24 inches long,  4 – 16 inches wide, and 1/2” thick at the butt.  Contemporary cedar shakes are manufactured in a mill by first splitting a straight board approximately 3/4“.  This is done with a hydraulic froe (cutting tool).  The board is then sawed at an angle to produce two shakes 1/2” thick at the butt and 1/4” thick at the other end creating the “taper” that is necessary for both shakes and shingles to lie properly on a roof.  Sawing either shakes or shingles exposes the inner core of the fibers to the elements, accelerating deterioration.  Split shakes are produced using a froe and mallet, starting at 1/2” and allowing the taper to be created naturally as long as the cedar bolt is turned over after splitting each shake.  Splitting shakes by hand leaves the fibers undamaged producing a roofing material that can withstand the elements for 40 or more years (some claim twice that).


�  Cedar bolt – a wide, thick piece of cedar, 24 inches long.


�  A cord of wood is a stack 4’ high, 8’ long, and 4’ in depth.  Since cedar bolts are 2’ in depth when stacked on the ground, each cord would be two rows, each 4’ high and 8’ long.


�  Many of those photos can be seen by visiting “Steilacoom Historical Museum Association” at Facebook.com.  Become a member of Facebook (free) and a “fan” of “Steilacoom Historical Museum Association” while you are there!


�  Trimming involved sawing each shake such that the two sides are parallel and the butt is perpendicular to the sides.  Such trimming is done on an entire bolt in a commercial shake mill with its heavy duty equipment.


� The shake image above (the shake was approximately 10 inches wide) was magnified and printed, and a magnifying glass was used to count the “fibers” (which would be “rings” if viewed from above).  With each fiber representing one year of growth, the tree spent 342 years growing this shake!





