Shafi Residence Ecoroof
Final Report
Overview:
We built an addition to our existing house and in the design process we decided to add an
ecoroof to the addition. The addition is 3 stories tall and due to the height, the roof gets
lots of direct sun making it a great garden location. The ecoroof is currently about 510
SF. There is about another 100 SF of area on the addition’s roof left that we will
probably cover with ecoroof at some later date. We had the option of just putting a deck
up there but then decided that it would be more interesting to have a garden up there.
The roof is designed for 6 inches of soil and a live load of 100PSF and so it can handle
just about any type of ecoroof that we want. We only added 4 inches of lightweight soil.
Initially we were going to have succulents, sedums, grass, native plants up there but then
changed our minds a few times and finally went with an extensive green roof garden with
flowers, vegetables, and herbs (some sedums and succulents also). We wanted to see
what we could grow as the whole thing is essentially an experiment.
Design and Construction:
The architectural portion of the design was done by me (the owner) and the structural
portion was contracted out to a structural engineer. The building is quite beefy
structurally in order to handle the roof load. I did a lot of research to figure out what kind
of a roof cover I wanted and in the end went with single ply PVC membrane. TPO was
suggested by the city but the TPO vendor, ABC Supply Co, mentioned that there were
TPO “problems” and to steer clear of it. They said to go with PVC and after weighing
the pros and cons I went with their suggestion. We went with the following layout:
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It started with the fresh uncovered flat roof.

Figure 2. Bare Sheathing

We laid down the 1” rigid foam insulation ourselves and secured it with steel fastener
plates and screws. Rigid foam isn’t required but if you are going to walk on the roof, it
protects the membrane by cushioning it against the hard roof sheathing and therefore
extends the membrane’s life.

Figure 3. Rigid Foam

Figure 4. More Rigid Foam

We started laying down the PVC but then decided that with all of the PVC heat welding,
a professional should come in and do the PVC portion.

Figure 5. PVC Roofing installation

We hired AJ Roofing to finish the PVC membrane.

We laid out the drainage mat ourselves and then hired some labor to get the dirt onto the
roof.

Figure 6. Drain Mat installed

Figure 7. Dirt getting installed

Due to accessibility issues and height of the roof we couldn’t get a conveyor truck or a
blower truck to do the job. It was manual labor using shovels, buckets, and rope.

Figure 8. Rope Mess

Figure 9. Edge Rock Installed, Planting Started

We had to do this twice. The first time we laid down 4 inches of dirt but then it got
compressed and the city wanted us to add more dirt. So we had to do it a second time to
get the full 4 inches that we needed. We lined the edges with red cinder rock for
aesthetics and also for drainage towards the roof drains. At the drains we placed 1-1/2”
drain rock to keep the drains from getting clogged.
As the cost of plants was high and we needed a lot of them, I found a nursery near Banks,
Oregon, and a couple of places north east of Vancouver, Washington to get decently
priced plants. We went with several types of petunias for flowers, some strawberries,
various peppers, tomatoes, zucchinis, squash, and herbs. We also planted some
succulents and sedums, and decorative plants.

Figure 10. Plants

Figure 11. More Plants

My niece helped with the planting.

Ecoroof Benefits:
There are several benefits to the ecoroof. Prior to the ecoroof being up there, we could
here the squirrels and birds walking around on the flat roof. We could here the rain
beating down on the flat roof also. The water runoff was fast with high volumes. After
the ecoroof was put in, we noticed the noise from the animals and rain was mostly gone
and the volume of water exiting the roof is now slower. There is no water runoff when
the rain is light.
Another benefit of the dirt was that, during a powerful wind storm the top of a neighbor’s
tree broke off and hit my roof, but due to the dirt absorbing the impact, the roof was not
damaged.
I also assume that there is a thermal benefit but the addition already has a pretty tight
envelope so it is hard to say. The dirt covering the PVC will hopefully extend the PVCs
life also as the PVC isn’t exposed to direct sunlight and it doesn’t go from hot to cold as
immediately as it did when it was exposed.
The last benefit is that it is way more fun to have a garden on the roof than to not.

Costs:
There was probably a big cost savings from doing a lot of the “ecoroof” work our self.
“Professionals” gave me estimates from $6,000 to $12,000.
Since the structure was made extra beefy for the roof, but the entire structure was made
from scratch, it is hard to determine how much extra costs are associated with just the
ecoroof structurally. I will estimate about $10,000 was spent on the structure for the
additional load support, labor, and the engineering. That is probably conservative.
Building structural modifications
Membrane, insulation, fasteners, labor, misc.
Protection board / drainage mat
Low weight ecoroof soil, labor
Cinder Rock for edging
Plants

$10,000
$3,079
$369
$575
$72
$152

Lessons learned / Surprises:
I was surprised that everything bloomed (we planted late) and almost all of the plants
produced (except for the zucchinis and squashes) in the little thickness of soil that we
had. The sizes of the fruits and vegetables were a little small but that may have had to do
with not enough soil being present at first. After we got more dirt on the roof, a total of
about 4 inches, the season was already over so I will see what happens next year.
Irrigation:
We had to manually water the plants a couple of times per day since we planted a
vegetable garden and the roof gets a lot of sun during the summer so the water disappears
fast. For next year, I will put in an automatic drip irrigation system so that watering
becomes more consistent and less water gets used.
Maintenance:
Initially we were thinking of succulents, sedums, grass, native plants so that we could
have low maintenance but decided to go with a vegetable garden instead, so maintenance
is typical for what a vegetable garden would be. Due to the height of the roof, less tree
debris falls on the roof and so it is easier to keep clean then my garden on the ground
level.
Because this is also a part of my storm water management, I did have to file an
Operations and Maintenance Plan with the County.

