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Building Neighborhood Visions...

About Us

Building neighborhood visions as communities and design pro-
fessionals work together; the Community Design Collabora-
tive is a 501(c) 3 nonprofit that provides preliminary archi-
tectural, engineering, and planning services to nonprofit or-
ganizations.

Design professionals—volunteering their services pro bono
through the Collaborative—help nonprofits communicate their
goals forimproving the physical and social fabric of their neigh-
borhoods through design.

The Collaborative relies on a variety of resources to achieve
its goal of assisting nonprofits in need of preliminary design
services. Qur programs are supported through grants from
the City of Philadelphia’s Office of Housing and Community
Development, The William Penn Foundation, PNC Bank Foun-
dation, Wachovia Foundation, Claneil Foundation, Connelly
Foundation, AIA Philadelphia, Citizens Bank Foundation, NEA
Design Arts, The Quaker Chemical Foundation and the Union
Benevolent Association.

Operational support is also provided through the generosity
of individual and corporate donors. The Collaborative’s An-
nual Bowling Ball is a signature event, raising funds while
offering a night of fun for firms, friends, and fans. In addition,
the Collaborative’s volunteers donate hundreds of hours of
in-kind services each year.

To learn more about the Collaborative, visit our website at
www.cdesignc.org or contact us at cdesignc@cdesignc.org.

The Community Design Collaborative’s products are intended to provide visual
concepts and to assist in the preliminary phase of project design and planning. All
drawings and construction budgeting figures are limited to conceptual design and are
neither intended nor may be used for construction. The Community Design Collabora-
tive and our project volunteers assume no responsibility or liability for our services
including the recommendations of our volunteers, the technical accuracy of our work

product or for any unauthorized use.
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2009-21

Through the Community Design Collaborative (Collaborative), a volunteer design team assisted Philadelphia
Rooftop Farm (PRooF) with their mission to create urban rooftop farms on residential roofs in Philadelphia. The
team was charged with creating prototypical designs which could be used initially on 10 roofs, mostly located in
West Philadelphia, as part of a 2010 pilot program.

PRooF’s mission is clearly stated in one quote from their website which reads, “The Philadelphia Rooftop Farm
is a nascent effort to transform Philadelphia’s hundreds of thousands of flat roofs — residential and commercial
— into viable organic farmland.” It was apparent from the design team’s initial meeting with some key mem-
bers, that the organization is clearly committed to the cause and they offered a detailed background on their
research to date. The organization is approximately 20-30 members strong, with an increasing number of
interested parties that are following the group’s efforts. The goal is to create and sustain a citywide urban farm
with which PRooF’s members use volunteer rooftops to build, plant, maintain, water, harvest and distribute
vegetables among its members and the greater community.

The design services provided by the Collaborative team were initiated with a meeting with the PRooF members,
as well as a survey of the existing conditions of the 10 proposed volunteer rooftops. The Collaborative team
then met with a task force made up of members from PRooF, the urban farming community, city government,
and academic institutions. With their input, the team developed preliminary designs which they presented to the
task force at a second meeting for their feedback. The research, surveying, and interaction with the task force
allowed the team to establish guidelines and prototypical designs with which PRooF can move forward to
achieve their goal.
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Preliminary
Code Review

Zoning:

Anything placed on the roof over 1'-0" is seen as construction and will require building/zoning
permits.

A generic ‘coverall’ design signed and sealed by an engineer is not permitted. Each rooftop
planter installation must be submitted for review individually.

Access to the roof is the biggest issue:

On the r

Other:

No stairs from ground to roof are allowed by code (city code)

Roof hatches are not a legal means of roof access. Thus, if we propose any construction on a
roof with roof hatch access, it will need to become code compliant, which means eliminating
access through a roof hatch. (International Residential Code)

Ladder access is not permitted.

Roof access must be made via a “pilot house” structure with stairs.

1. This is expensive

2. This will require a variance if over the 35’-0" height limit, but not if it's a 2-story
dwelling.

3. It was uncertain if stairs from an elevated exterior deck to the roof would be permitted.
(This is permissible as long as the 35 limit is observed.)

oof:

Handrails are required.

Handrails, planters, etc., must be set back 10 feet (or from sight line) from the front of the
house.

The biggest source of conflict between property owners in Philadelphia relates to party walls.
If the planter design involves placing loads on party walls, the owners of the property on both
sides of the party wall must legally agree to allow the planters or planter support framing to
bear on the party walls. Most party wall issues involve water leakage. It was suggested that
PRooF document existing conditions with photos and written permission before doing work.

Since current zoning does not recognize urban rooftop farming construction, it will be treated
in a similar way as roof deck construction.

The homeowner (and PRooF) needs to recognize that any construction (temporary or perma
nent) needs to reference and adhere to current building and zoning codes; not doing so can
result in injury and/or damage to the building(s) associated with the construction.
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Structural Report

Introduction

Installing rooftop farms on the roofs of single family homes in Philadelphia presents several challenges.
Planters must be arranged so that they don’t overload the roof framing, the planters must be secured to
prevent them from blowing off the roof in high winds, and handrails must be installed to conform to building
code requirements.

The roofs on most single family homes in Philadelphia were designed to support a snow load of 30 pounds per
square foot (psf). As a frame of reference, the snowstorm that occurred in February 2010 in Philadelphia
produced about 20 psf of snow loading. There is little reserve load capacity on most roofs to support the
weight of rooftop planters. Roofs on homes in Philadelphia were not designed to support loads other than
snow loads. The International Building Code (IBC) requires roofs with rooftop gardens to be designed for a live
load of 100 psf and roofs designed for promenade purposes to be designed for a live load of 60 psf. If rooftop
planters are to be installed on roofs of homes not specifically designed for those loads, then limits must be
established regarding maximum permissible weights and dimensions of those planters. Likewise, limitations
must be established regarding the number of people who may safely work on the roof.

The challenge was to find a suitable and generic method that would permit installation of rooftop planters in a
manner that would not overstress the roof framing.

House types
There are two predominant types of single family homes in Philadelphia — row homes and twins. A list of ten

homes which were being considered for rooftop farming was provided to the design team. Nine of the homes
were in West Philadelphia and one was in the Fairmount section of the city. Eight of the homes were twins and
two were row homes.

Twin homes

The roofs of twin homes are not suitable for rooftop farming. The problems with twins are that they are unsafe
for access unless handrails are provided and they have limited reserve load capacity for support of planter
loads.

The Gambrel-framed roofs on the twin homes inspected by the Collaborative team were typically framed with
2x8 roof rafters, at 24" on center, spanning to a bearing wall at one end and to a wood-framed sill wall on the
other end. The reserve load capacity of the roof framing varies depending on the size, spacing, span, grade
and condition of the framing. The roofs of most twins will support the weight of a row of planters 6" deep x 18"
wide, located adjacent and parallel to the masonry party wall.

The roofs of the twins that the Collaborative team inspected had slopes of about 6 degrees and were open on
three sides. These conditions present safety hazards to people on the roof. If roofs are to be accessed for
rooftop farming, then handrails must be installed around the perimeter of the roof. Installation of handrails will
be costly, requiring penetration through the roofing system and anchorage to the framing below. For these
reasons, we do not recommend using twins for rooftop farming.

Row homes
Row homes are more suitable than twins for rooftop farming. Roofs of row homes are typically framed with
joists spaced at 24" spanning between bearing walls.
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Structural (cont.)
Report

Reserve load capacity of the roof framing varies depending on the size, spacing, span, grade and condition of
the joists. The Collaborative team visited only one row home. The roof framing was not observable for inspec-
tion. Depending on the size, spacing and condition of the framing, the roofs of most row homes will support the
weight of one row of planters 6" deep x 18" wide running parallel and adjacent to party walls on each side of the
house.

The advantage that row homes have over twins, for rooftop farming, is that the party walls on each side of
most row homes project above the roof which allows for convenient support of supplemental framing for roof
planter framing. This supplemental framing, referred to as “bridge framing” in this report, is described below.

Planter options
Two planter options were developed — the “box” option and the “bridge” option.

Box option

The limited reserve load capacity available on most roofs limits the size and weight of planters that can be
placed directly on the roof. Roofs of homes constructed earlier than 1970 were designed to support 30 psf of
snow load. An assumption was made that rooftop planters would be left in place year round. Accordingly, roof
framing must be strong enough to support the combined weight of snow and planter loads. The combined loads
limit the size and weight of the planters. Depending on the size, spacing, and condition of the framing, the
roofs of most row homes will support the weight of a row of planters 6" deep x 18" wide, located parallel and
adjacent to the party walls between houses. The planters must be located no more than 6" away from bearing
walls in order to minimize the additional stress they impose on the roof rafters.

Bridge option

The “bridge” option is one where supplemental framing, similar to deck framing, is installed spanning between
bearing walls. Bridge framing is only suitable on the roofs of row homes. Several bridge framing schemes are
illustrated in this report. The member sizes indicated in the figures are for illustrative purposes only. Actual
member sizes will vary depending on dimensions between bearing walls, grade of wood selected, planter
depths and other variables. The building code requires that wood framing exposed to weather be constructed of
preservative treated wood. Fasteners must be either stainless steel or hot dip galvanized. Each bridge is
comprised of multiple 2x12 framing members, spaced 3’-0" apart. Perpendicular 2x12’s sub-divide the bridge
into 3’x3’ sections, into which removable planters are installed. Where required, handrails can be installed
integral to the bridge. Pads to protect the roofing system are installed below the bearing point where the bridge
framing bears on the walls. The bridge framing must be designed to remain in place when exposed to 20 psf of
horizontal wind pressure. The total wind load for which the bridge framing must be designed will vary depending
on whether or not handrails will be installed on the bridge and whether or not the handrail will be clad with fabric
or other material and used as a wind/sun screen.

The ability of the bridge framing to resist wind loads requires that the bridges either be heavy enough so that
they do not blow away in high winds or they be anchored to the bearing walls with bolts. The disadvantage of
ballast is that a significant amount of ballast may be required. The disadvantage of anchor bolts is that they
penetrate the roofing system and may cause leaks if not properly flashed. Anchoring several adjacent bridge
modules together may reduce the amount of ballast required.
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Structural (cont.)
Report

Code and building permit issues

PRooF expressed hope that the design team could ideally develop a “one-size-fits-all” design to permit
implementation of rooftop farms on homes throughout the city. Unfortunately, there are a large number of
variables that makes such a design difficult. The variables include:

1. Roof span (width of house)

2. Roof joist size and spacing

3. Condition of roof framing

4. Configuration of projecting bearing walls

City officials stated that design drawings, signed and sealed by a Pennsylvania licensed professional engi-
neer, must be submitted to L&l for a building permit. This must be done for each house. Generic designs
intended for houses of a general type, signed and sealed by a professional engineer are not permitted.

As previously noted, the IBC Code requires roofs with rooftop gardens to be designed for a live load of 100 psf
and roofs used for gatherings of people to be designed for 60 psf. These design loads far exceed the live load
capacities of roofs on single family homes in Philadelphia. Designs must accordingly include specific limita-
tions regarding the configuration, dimensions, weights and locations of planters, as well as limits on the
number of persons who may be on the roof at any one time. Roofs with rooftop farms may not be used for
gatherings of people. We recommend that signage be placed on the roof noting these limitations.

Recommendations
Homeowners desiring to install rooftop farms should hire a structural engineer to do the following:

Assess the condition of the roof framing.

Determine the load capacity of the roof framing.

Specify configuration, dimensions, locations and maximum permitted weights of planters on the roof.

Specify maximum number of people who may be on the roof at any one time.

Design bridge framing specific to the particular conditions on the roof.

Determine the anchorage or ballast requirements necessary for securing the bridge framing in place when

exposed to a 20 psf wind pressure.

7. Investigate impact of bridge framing on adjacent properties with regards to snow drifting that may occur

on the roofs of those adjacent properties.

Develop details for handrails.

Develop details for framing modifications related to roof access.

0. Develop signage to be placed on the roof denoting load limitations and limitations on the number of
persons who may be on the roof at any one time.

11. Provide guidance regarding construction procedures and methodologies, including “do’s” and “don’ts”.

Such guidance may include, limitations regarding placement and stockpiling of construction materials,

details for shoring existing framing where required, etc.
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Planter System
Drawings
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Planter Design Narrative

The basic ingredients for growing vegetables on a roof are no different than those for growing vegetables
elsewhere. The plants must have a medium to grow in that contains all the required nutrients, lots of water and
plenty of sunlight. The challenges associated with rooftop farming come from a few different areas, some of
which have already been discussed. From a horticultural point of view, the most problematic of these challenges
is the atmospheric conditions experienced at height. Rooftops, by their very nature, tend to be very exposed to
the elements. They are very susceptible to both sunlight and wind, which can be very damaging to both the
plants and the equipment used to grow them.

The design of the rooftop planter prototype is based on a number of different criteria. The planters must be:

1) Modular and fit into the timber supporting structure

2) Cost effective

3) Durable

4) Easy to construct with materials which are readily available
5) Self-watering

The Self-Watering Planter

A self-watering planter is simply a planter that has a water reservoir. By allowing a small percentage of the
growing medium to come into contact with the water, a wick is created which transports the water from the
reservoir to the roots of the plants where it is needed. This reduces the frequency of watering and helps
improve the health and growth rate of the plant.

The water reservoir is topped up by a ‘Fill Pipe’, and overflow holes in the side of the container which ensure
that the planters can’t be overfilled and that there is always a gap between the growing medium and the water,
allowing air to the roots at all times. This method, as well as reducing the frequency of watering, also reduces
the amount of water wasted when watering from above, as much of the water evaporates before it can reach
the plants roots. It can also promote healthier, faster growing plants because they have a constant supply of
water. The disadvantages of this method are that manual watering is still necessary and, in the hot summer
months, the containers may need to be topped up every day.

As an alternative to the self-watering planter, but also something that can be used in conjunction with the water
reservoir, is a simple drip irrigation system that runs from planter to planter. This system would allow plants to
be watered automatically (or the reservoir filled automatically) through a series of pipes linked to a water
source. Ideally this source would be a rain barrel linked to a downpipe collecting rainwater from the roof. Rain-
water collected in the barrel would then be pumped back up to the roof using a submersible pump on a timer.
This would mean that the plants could be left for many days without being tended. It is worth noting that in dry
periods it may also be necessary to keep the rain barrel topped up with water, but there are ways in which this
can be done automatically if it is linked to an alternative water supply.

Modular System

Each planter will be 3ft x 3ft in size and multiple planters can be placed in each bridge supporting structure, or
left out, should there be an obstruction or the need to walk over the bridge to get access to other planters.
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Planter Design Narrative (cont.)

Using this modular 3ft x 3ft system means that each individual planter can be set up differently to experiment
with, and compare the effectiveness of, different mixtures of growing medium and different watering systems. It
also allows variation in the depth of the planters so that plants can be grouped and grown in soil depths that are
suitable for them. For example, to save on soil, a planter containing salad greens and some herbs will only need
a growing medium depth of 4-6 inches, where as other vegetables may need 12-18 inches.

Components of the Prototype Planter
A - Mulch cover

The mulch cover has two purposes. It helps prevent water evaporation from the growing medium and sup-
presses any weeds that might grow during the growing season. It can simply be a piece of black plastic or
Geotextile fabric placed over the planter with holes to allow the plants to grow through.

B — Growing Medium

The growing medium has three main functions. It must supply the roots with nutrients, air, and water, allow for
maximum root growth, and physically support the plant. When rooftop farming, there are a number of other
attributes that are also important. The medium must be light enough to use in the timber supporting structure,
but not so light that it will easily blow away in high winds or be too weak to support the root systems of the
plants. It is also important that it has some moisture retentive qualities and that it drains well.

There are a large number of different growing media available on the market, specifically designed for container
gardening and it is highly recommended that one of these be used. Ideally, this should be a mix with at least
50% compost, which will provide the plants with most of the nutrient elements they need. Regardless of how
much compost is used, the plants will still need to be fertilized during the growing season. It is also essential
that the growing medium be mixed with new compost and fertilized before the start of a new growing season.

C - Fill pipe (for self-watering planters without irrigation)

A fill pipe is a pipe or tube going into the water reservoir allowing the reservoir to be topped up with water. Any
non-toxic tube or piping is suitable.

D - Irrigation pipe (to irrigate the plants directly or to fill the self-watering reservoir)

This would be a MDPE pipe with drip irrigation attachments/holes or soaker hose that runs directly into the water
reservoir or runs between the growing medium and the mulch cover.

E — Geotextile fabric

The Geotextile fabric sits on top of the aeration screen and prevents the soil from passing through the screen
and mixing with the water. Geotextile fabric is permeable and breathable and is made specifically for landscape
applications. There are a large number of different products available from garden centers and DIY stores, all of
which would be suitable for this application.
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Planter Design Narrative (cont.)

F — Aeration Screen

The aeration screen separates the growing medium from the water reservoir, ensuring that oxygen can get to
the roots. With a planter 3ft by 3ft in size, it is essential this screen be rigid enough to support the weight of
the growing medium. It is also essential that the screen has gaps that allow the growing medium to come into
contact with the water. A product already on the market, easily accessible and relatively inexpensive, fulfills all
of these criteria and with minimal, and easily made, changes is perfect as the screen. This product is the
‘Gravelpave?’, or equal, which was made to add structure and stability to gravelled surfaces, but is also ideal
as the aeration screen in our planter prototype.

G — Corrugated polypropylene box

The box supports both the water reservoir and the growing medium and must be watertight, durable and
inexpensive and be able to withstand high summer temperatures and very low winter temperatures. After
exploring many options, corrugated polypropylene seems the best material for the purpose. It is extremely
durable and can easily withstand the extremes in temperatures found on rooftops in the Philadelphia area, as
well as the harsh sunlight which quickly degrades other plastics. Polypropylene is also a light and non-toxic
material and the box is easy to manufacture and can be supplied as a flat pack template with heat treated
bends for easy manipulation.

As a flat pack item, the corners of the container will need to be sealed and made watertight on site after the
boxes have been constructed. The strongest and easiest way to do this is with a polypropylene hot air weld.
This process involves using a hot air welder to simultaneously heat the corner of the box and a polypropylene
welding rod welding the two together.

Overflow holes must be drilled on site after the polypropylene box has been placed in the timber supporting
structure and must go through both the box and the timber (unless the box is deeper than the timber frame and
the hole is clear of the timber). The overflow hole has two functions. It allows water to escape when the water
reservoir reaches a certain height and it also allows air into the planter. One hole on each side of the planter is
recommended and will allow adequate air to the roots. The overflow hole should be placed no less than 2
inches from the base of the planter.

H - Galvanized metal straps

The galvanized metal straps support the weight of the planter in the supporting frame. There may also be a
further need to attach the corrugated polypropylene box to the frame, using tacks to ensure that the box
remains in place when it is empty.

J — Timber supporting frame

This is a supporting frame consisting of 12 x 2 pressure-treated timber.
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Opinion of
Probable Cost

Labor Total
Description Quantity Unit Material Unit  Total Material Hours  Mt'l & Labor
Cost Cost $ 55.00 Cost
OPTION 01 - PORTABLE PLANTERS SET ON ROOF (HOMEOWNER ACCESS ONLY)
Planter Boxes (18" x 36" x 6" High)
Corrugated Polypropylene Box 1 EA $ 1950 $ 19.50
Spacer 45 SF 2.50 11.25
Filter Fabric 10 SF 0.25 2.50
Miscellaneous Hardware, Pads, Adhesives, Hoses 1 LS 12.00 12.00
Soil/Plant Mix 2.25 CF 2.25 5.06
Plantings By Others
Cost per Planter Box $ 50.31 2 $ 160.31
Cost per Typical Roof (2 rows x 30 LF) 20 EA $ 1,006.25 $ 3,206.25
OPTION 02 - PORTABLE PLANTERS SET ON ROOF
Planter Boxes (18" x 36" x 6" High)
Corrugated Polypropylene Box 1 EA $ 1950 $ 19.50
Spacer 45 SF 2.50 11.25
Filter Fabric 10 SF 0.25 2.50
Miscellaneous Hardware, Pads, Adhesives, Hoses 1 LS 12.00 12.00
Soil/Plant Mix 2.25 CF 2.25 5.06
Plantings By Others
Cost per Planter Box $ 50.31 2 $ 160.31
Rain Barrel, Pump, Pipe/Hoses 1 EA 466.00 466.00 3 $ 631.00
Railing @ Front & Back of Roof 32 LF 20.00 640.00 8 $ 1,080.00
Roof/Wall Anchorage to Existing Structure (Incl Labor) 8 EA 450.00 3,600.00 Incl $ 3,600.00
(Incl Cut/Patch/Flash Roof, Connect to Roof Joists/Walls)
Cost per Typical Roof (2 rows x 30 LF) Plus Railings 20 EA $ 5,712.25 $ 8,517.25
OPTION 03A - PLANTERS SET ON RAILS SPANNING PARTY WALL
Bridge Structures (16 LF x 3' Wide)
2x12 Framing (Double Edges w/Single Spacers) 80 LF 275 $ 220.00
Galvanized Metal Straps to Support Planter Boxes (4/box) 96 LF 3.50 336.00
Railing 16 LF 20.00 320.00
Miscellaneous Hardware, Pads 1 LS 125.00 125.00
Cost per Bridge Structure $ 1,001.00 16 $ 1,881.00
Rain Barrel, Pump, Pipe/Hoses 1 EA 466.00 466.00 3 $ 631.00
Planter Boxes (36" x 36" x 12" High)
Corrugated Polypropylene Box 1 EA $ 2750 $ 27.50
Spacer 9.0 SF 2.50 22.50
Filter Fabric 15 SF 0.25 3.75
Miscellaneous Hardware, Adhesives, Hoses 1 LS 15.00 15.00
Soil/Plant Mix 7.5 CF 2.25 16.88
Plantings By Others
Cost per Planter Box $ 85.63 2 $ 195.63
Cost per Bridge Structure (4 Planters) 342.50 $ 78250
Cost per Typical Roof (2 Bridges & 8 Planters) $ 3,153.00 $ 5,958.00
Cost per Typical Roof (4 Bridges & 8 Planters) $ 5,840.00 $11,285.00
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Opinion of (cont.)
Probable Cost

Labor Total
Description Quantity Unit  Material Unit  Total Material Hours  Mt'l & Labor
Cost Cost $ 55.00 Cost
OPTION 03B - PLANTERS SET ON RAILS SPANNING PARTY WALL AND SPANNING BETWEEN RAILS
Bridge Structures (16 LF x 3' Wide)
2x12 Framing (Double & Quad Edge w/Single Spacers) 112 LF 275 % 308.00
Galvanized Metal Straps to Support Planter Boxes (4/box) 96 LF 3.50 336.00
Railing 16 LF 20.00 320.00
Miscellaneous Hardware, Pads 1 LS 125.00 125.00
Cost per Bridge Structure $ 1,089.00 20 $ 2,189.00
Spanning Between Bridge Structures (14 LF x 3' Wide)
2x12 Framing (Double Edges w/Single Spacers) 72 LF 275 % 198.00
Galvanized Metal Straps to Support Planter Boxes (4/box) 96 LF 3.50 336.00
Railing 16 LF 20.00 320.00
Miscellaneous Hardware, Pads 1 LS 150.00 150.00
Cost per Spanning Structure $ 1,004.00 18 $ 1,994.00
Rain Barrel, Pump, Pipe/Hoses 1 EA 466.00 466.00 3 $ 631.00
Planter Boxes (36" x 36" x 12" High)
Corrugated Polypropylene Box 1 EA $ 2750 $ 27.50
Spacer 9.0 SF 2.50 22.50
Filter Fabric 15 SF 0.25 3.75
Miscellaneous Hardware, Pads, Adhesives, Hoses 1 LS 15.00 15.00
Soil/Plant Mix 7.5 CF 2.25 16.88
Plantings By Others
Cost per Planter Box $ 85.63 2 $ 195.63
Cost per Bridge Structure (4 Planters) 342.50 $ 782.50
Cost per Typical Roof (2 Bridges, 2 Spanners & 16 Planters) $ 6,022.00 $12,127.00
OPTION 04 - PLANTERS SET ON RAILS SPANNING PARTY WALL AND PLANTERS SET ON ROOF
Bridge Structures (16 LF x 3' Wide)
2x12 Framing (Double Edges w/Single Spacers) 80 LF 275 $ 220.00
Galvanized Metal Straps to Support Planter Boxes (4/box) 96 LF 3.50 336.00
Railing 16 LF 20.00 320.00
Miscellaneous Hardware, Pads 1 LS 125.00 125.00
Cost per Bridge Structure $ 1,001.00 16 $ 1,881.00
Rain Barrel, Pump, Pipe/Hoses 1 EA 466.00 466.00 3 $ 631.00
Planter Boxes on Bridge (36" x 36" x 12" High)
Corrugated Polypropylene Box 1 EA $ 2750 $ 27.50
Spacer 9 SF 2.50 22.50
Filter Fabric 15 SF 0.25 3.75
Miscellaneous Hardware, Pads, Adhesives, Hoses 1 LS 15.00 15.00
Soil/Plant Mix 7.5 CF 2.25 16.88
Plantings By Others
Cost per Planter Box $ 85.63 2 $ 195.63
Cost per Bridge Structure (4 Planters) 342.50 $ 782.50
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Opinion of (cont.)
Probable Cost

Labor Total
Description Quantity Unit  Material Unit  Total Material Hours  Mt'l & Labor
Cost Cost $ 55.00 Cost
OPTION 04 - PLANTERS SET ON RAILS SPANNING PARTY WALL AND PLANTERS SET ON ROOF (continued)
Planter Boxes on Roof (18" x 36" x 6" High)
Corrugated Polypropylene Box 1 EA $ 2750 $ 27.50
Spacer 45 SF 2.50 11.25
Filter Fabric 10 SF 0.25 2.50
Miscellaneous Hardware, Pads, Adhesives, Hoses 1 LS 12.00 12.00
Soil/Plant Mix 2.25 CF 2.25 5.06
Plantings By Others
Cost per Planter Box $ 58.31 2 $ 168.31
Cost per Typical Roof (2 rows x 24 LF) 16 EA $ 933.00 $ 2,693.00
Cost per Typical Roof (2 Bridges & 8 Planters with 16 Planter Boxes on Roof) $ 4,086.00 $ 8,651.00

Notes:

1 Costs in the Labor column reflect only purchase of materials required for construction, except roof penetrations @ Option 02. All labor is
assumed to be provided by volunteers and assumes adequate skill and supervision to complete the work in a proper manner.
2 The Total Labor and Material column adds skilled labor at $55/hr for the hours indicated to complete the component assuming volunteer

labor is not provided.

3 All costs above assume existing roof access, structural capacity to support planters, water availability, roofing membrane & copings in

good condition, permission of adjacent property owners as required

4 Quantities and scope need to be confirmed based on further investigations, surveying, and documents

5 All costs are current 1st Quarter 2010 unit prices, No escalation is included

6 Numerous other combinations and configurations are possible and would be priced similarly

OTHER ISSUES TO CONSIDER
Permits
Structural Inspections, Design

Roof Access
Exterior Stair from Low Roof to Upper Roof

Pilot House (6' x 4") & Interior Stair
- Cut & Reframe Roof Opening
- New Interior Stair, Railing
- New Pilot House Walls
- New Pilot House Roof
- Exterior Door
- Flashing/Roof Patching
- Interior Modification/Renovations @ Stair
Subtotal

Roofing
Walkway Pads on Existing Roof
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160
24

100

Flt

Flt
SF
SF

LS

SF

(L & M Costs)
TBD
TBD

2,850.00

1,200.00
2,850.00
20.00
25.00
650.00
1,200.00

3.50

(Approximate Range - $115 - $330)

$ 2,850

1,200
2,850
3,200

600

650

1,200

NIC
$ 9,700

$ 350
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