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March 26, 2015 

 

Greenpoint Reformed Church 

Att: Reverend Ann Kansfield 

136 Milton Street 

Brooklyn, NY 11222 

 

Re: 136 Milton Street, Brooklyn 

Green Roof Feasibility Study  

 

Dear Reverend Ann, 

 

As requested, I visited the above-captioned property with RAND Structural Engineer 

Liad Goldman, PE on November 10, 2014 for initial observations to establish future 

investigative probe locations; I returned with RAND Senior Structural Engineer Ana 

Sandoval, PE, Structural Engineer Jason Damiano and Senior Architect Ted 

Klingensmith, AIA on February 26, 2015 to observe the probes opened by Xinos 

Construction Corp. RAND’s green roof feasibility study is based upon the findings of 

these probes, and is intended to provide a comprehensive green roof analysis, preliminary 

scope of work and associated budgetary projections pursuant to potential development of 

the main roof. 

 

RAND’s observations were limited to the roof surface; the air space between the ceiling 

and the roof; and probes opened and sealed through the roof deck. Physical testing was 

not performed and as-built structural drawings of the building were unavailable for this 

study. 

 

Our preliminary review indicates that the installation of a green roof system is feasible 

for this building contingent upon structural reinforcement of the roof.  We recommend 

the installation of a pre-vegetated extensive modular roof system, such as manufactured 

by LiveRoof, LLC or equivalent, as further detailed in this study.  

 

The installation of a green roof provides many benefits, including increased energy 

efficiency, an increase in air quality, a decrease in the heat island effect, temperature 

regulation both on the roof and surrounding areas, stormwater retention, an increase in 

roofing system lifespan, and Leadership in Energy & Environmental Design (LEED) 

points.  Furthermore, green roofs are aesthetically pleasing and generally improve the 

residents’ quality of life, as well as the health of the environment. 
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Observations and Findings 
 

Three probes were opened into the main roof topping and membrane: two at the north 

portion of the building and one at the south; all revealed a 3/4-inch thick roofing 

membrane comprising at least 2 layers; the south roof probe exposed a 3/4-inch thick 

wood roof deck supported by wood joists spanning from the south exterior wall to the 

masonry bearing wall that divides the north and south portions of the building. 
 

The south section is significantly smaller than the north section; therefore, RAND’s 

structural analysis was performed for the north section.  Two probes provided the 

following information regarding the main roof composition and structure at the north 

portion of the building: 
 

 A 1-inch thick wood roof deck is supported by 5 by 3 wood roof joists spaced 20 

inches on center; the joists span 17 feet from the east and west exterior brick masonry 

bearing walls to two 4 by 3 wood girders above interior bearing walls.  A third span of 

14 feet exists between the two interior bearing walls. 

 4 by 3 wood posts spaced approximately 20 inches on center support the wood 

girders; the posts are interrupted by ceiling joists, but the actual support for the posts 

is provided by the interior bearing walls below. 

 The ceiling joists support the interior ceiling finish and insulation; they are 7 by 3 

wood ceiling joists spaced 20 inches on center, spanning from the exterior walls to the 

interior bearing walls. 

 The interior bearing walls are constructed of 4 by 3 top plates and 4 by 3 wood studs 

spaced 17 inches on center.  The east interior bearing wall appears to be continuous 

through the second floor, first floor and basement.  The west interior bearing wall 

only exists on the second floor level and is then interrupted at the second floor 

framing level to create the open space at the first floor; however, it was not possible to 

observe the structural framing below this bearing wall. 
 

Appendix A contains tables showing the weights of the north section roofing and roof 

structural components, as observed by RAND; these are referred to as “dead loads”.  In 

addition to the “dead” loads, per the New York City 1922 Building Code, which was the 

code in effect when this building was constructed (circa 1931, per oasisnyc.net), the 

existing roof structure is designed to withstand a roof “live” load of 40 psf, essentially to 

accommodate snow loads. 
 

Proposed Green Roof Assembly 
 

For the proposed replacement green roof deck assembly, all existing roofing layers and 

the existing structural wood roof deck are to be removed and replaced with a new wood 

deck protected by a monolithic (seamless), light-weight, cold-fluid-applied roof 

membrane applied onto tapered insulation adhered directly to the structural deck.  
 

Also, according to Reference Standard RS 9-2 of the 1968 NYC Building Code, in 

addition to the “dead” loads, the proposed roof structure will need to withstand a live load 

of 20 psf for live load on landscaped portions or 30 psf for snow load, whichever is 

greater. 
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Attached please find a rendering of a proposed green roof installation and Appendix B, 

containing information regarding green roof systems and related issues. 

 

Structural Analysis and Conclusions 

 

The following table shows the load comparison between the existing roof assembly 

weight and that of the proposed assembly: 

 

Roof Deck Load Comparison 

Load 
Existing Roof 

Deck, psf 

Proposed 

Recreational Roof 

Deck, psf 

Dead 6 43 

Live 40 30 

Total Load 46 68 

 

As seen in the above table, in comparison with the existing roof loads, the proposed 

recreational roof deck significantly increases the load on the structure; the load increase 

imposed by the proposed roof assembly is approximately 48% over the existing roof 

assembly loads. 

 

RAND also performed a limited structural analysis of the typical roof joists supporting 

the roof deck structure. Our analysis confirmed that, using the proposed green roof 

assembly, the typical roof joist member sizes are insufficient to withstand the new load 

requirements for the green roof deck. 

 

Based on RAND’s observations and calculations, the existing roof structure is 

structurally inadequate for the proposed green roof, and further evaluation of the existing 

structure is required to determine its capacity. Rehabilitation of the roof structure, in the 

form of joist sistering or replacement will likely need to occur for the roof to support the 

proposed loads. Additionally, the load path to the foundation will need to be verified, 

particularly the support of the west bearing wall at the second floor.  

 

To proceed with a green roof conversion, it is recommended to engage a NY State 

licensed design professional for the development of drawings and specifications suitable 

for filing with the Department of Buildings. 

 

Also, please keep in mind that New York City Building Code requires fall protection 

along the roof perimeter in the form of a railing or parapet of minimum of forty-two- (42) 

inch clear height, measured from the finished deck elevation to the top of the 

railing/parapet wall.  The main roof currently has only a small parapet along the south 

portion; if the roof is to be used as a recreational space, then a railings or parapet system 

will need to be considered.  Additionally, FDNY may require this type of protection be 

installed as part of any alteration even if the roof will not be occupied. 
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Budget Projections 

 

The following items should be considered as part of the total budget projection for the 

installation.  Please note that this scope and preliminary budget are intended to provide 

you with a reasonable approximation of the anticipated investment required to undertake 

such a development project atop the roof of this building; actual estimates can only be 

obtained by submitting a formal design to qualified installers. 

 

1. Performance of additional investigative probes to endeavor to definitively 

determine the load path to the foundation wall and the support of the west 

bearing wall at the second floor. 

 

Preliminary Allowance -  $1, 000 

 

2. Replacement of all wood decking along the entire roof to facilitate the 

structural reinforcement described below. 

 

Estimated 2,700 square feet @ $10/s.f.  $27,000 

 

3. Attachment (sistering) of new wood joists to the existing joists along the 

entire roof to increase structural capacity, and replacement of wood girders 

and posts, as follows: 

 

Roof Joist Sistering 

Estimated 1,300 linear feet @$80/l.f.  

 

$104,000 

New Wood Girders 

Estimated 100 linear feet @ $80/l.f.  

 

$8,000  

New Wood Posts 

Estimated 55 @$100/ea.  

 

$5,500 

 

4. Removal of the existing roofing system, followed by application of a new 

cold-fluid-applied roofing system, including all associated accessories 

suitable for issuance of the manufacturer’s 20-year No Dollar Limit (NDL) 

Warranty covering materials and installation. 

 

Estimated 2,700 square feet @ $35/s.f. $94,500 

 

Note: The preliminary budget projection provided above for this work item 

presumes that the existing roofing materials contain asbestos, and must be 

removed and discarded pursuant to all applicable Federal, State and Local 

regulations. 

 

5. Installation of a pre-vegetated modular (green) roof system, such as 

manufactured by LiveRoof, LLC or equivalent, along the specified areas.   

 

Estimated 1,800 square feet @ $20/s.f. $36,000 
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6. Removal of defective brickwork along the roof level chimney and parapet 

walls. 

 

Estimated 100 square feet @ $50/s.f. $5,000 

 

7. Cutting out and repointing of defective brickwork mortar joints along the 

roof level chimney and parapet walls.  

 

Estimated 200 square feet @ $10/s.f. $2,000 

 

8. Removal and replacement of the access hatch and installation of a new 

interior access ladder.  

 

1 Hatch @ $500/ea. 

1 Access Ladder @ $300/ea. 

$500 

$300 

 

9. Removal, onsite storage and subsequent re-installation of the existing 

coping segments to allow for the proper termination of the new roofing 

system base flashings. 

 

Estimated 60 linear feet @ $20/l.f. $1,200 

 

10.  New York City Building Code requires a railing or parapet equaling a 

minimum of forty-two (42) inches clear height, measured from the finished 

deck elevation to the top of the railing/parapet wall. 

 

Estimated 200 linear feet @ $15/l.f. $3,000 

 

Sub-Total: $288,000 

20% Contingency Allowance: $57,600 

18% Architectural/Engineering Allowance: $51,840 

LPC, City Agency Filing & Expediting Fees: $5,000 

TOTAL PRELIMINARY CONSTRUCTION BUDGET: $402,440 

 

Note that the above-listed budget projections are preliminary approximations only; actual 

estimates can only be obtained by preparation of comprehensive Bid Documents and 

solicitation of competitive bids from qualified contractors. 

  

The above-stated preliminary budget projections exclude the cost of the required 

environmental investigation and potential abatement of any hazardous materials being 

disturbed during construction.  Since RAND is not an environmental consultant, Client 

will need to retain the services of an environmental consultant to provide a report on the 

presence of any hazardous materials (especially lead) to be disturbed by the work of this 

project.  Until the lead testing is performed and a report is provided to RAND, we cannot 

provide budget projections for any abatement work that may be required. 
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Limitations 

 

The contents of this Report are correct to the best of our knowledge and belief. This 

Report and the conclusions stated herein are limited to actual knowledge based upon 

limited visual observation of visible portions of the subject areas of the property, 

undertaken with due diligence, and with visual observations obtained from several 

investigative probes.  Physical testing and structural analyses to assess compliance with 

building codes were not within the scope of RAND’s investigation. 

 

This study addresses the structural feasibility of the proposed rooftop conversion, and 

excludes research into the applicable sections of the New York City Zoning Resolution,  

Building Code regulations, the Fire Code (including ingress/egress requirements), and the 

Landmarks Preservation Commission.  This study also does not constitute a roof drainage 

or fall protection evaluation of the existing roof. 

 

We should schedule an opportunity to discuss this Report, in case you have any questions 

regarding the green roof feasibility study and preliminary budget projections; we would 

also like to verify whether you wish RAND to provide a proposal for our services 

pursuant to a recreational roof deck design and installation, including preparation of 

drawings and specifications, filing with the Department of Buildings, solicitation of 

competitive bids from qualified contractors, site visits to ensure compliance with the 

project documents, and performance of special inspections as required by the Department 

of Buildings. 

 

Thank you for the opportunity to be of service. 

 

Sincerely, 

RAND Engineering & Architecture, DPC 

 

YM:as/tk Yessica Mariñez 

Encls. Project Associate  

 

R141005.cor 

 

CC: Charles Yoo plus encl. 





Appendix A: Roof Load Worksheet

Comments

Deck Structure 4 psf Wood deck

Roofing 2 psf

Total Dead Load: 6 psf

Comments

Live 40 psf 1922 Building Code ‐ Uniform roof live load

Total Load: 46 psf

Comments

Deck Structure 8 psf New wood deck

Vegetative tray system 20 psf Extensive vegetative tray roof system, fully saturated

Roofing & Insulation 10 psf

Total Dead Load: 38 psf

Comments

Snow 30 psf 1968 Building Code ‐ snow load

Total Load: 68 psf

Increase in Total Load:

Live Load

Based on the increased load demand on the existing structure, further anaylsis 

and possibly probes are required to assess the existing structure's suitability for 

the proposed roof.

Existing Roof Assembly

Dead Load

Live Load

47.83%

Proposed Roof Assembly ‐ Vegetative

Dead Load
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APPENDIX B 

 

Types of Green Roofs 
 

There are two main types of green roofs: intensive and extensive.  Intensive roofs tend to 

be more than 8 inches deep, allowing for the growth of larger plants such as trees and 

shrubbery.  Given the large soil thickness and height of the plants, a larger structural load 

is imposed by an intensive roof.  Intensive roofs will require more maintenance, includ-

ing a feeding and watering schedule, as well as the installation of an irrigation system.  

This extra weight and maintenance make intensive green roofs more costly.  The plants 

chosen for an intensive roof tend to be based on visual appeal. 
 

Extensive roofs contain smaller plants, including shrubs, sedums (low laying ground co-

vers), and herbs.  They are self-sustaining except for semi-annual maintenance consisting 

of weeding and fertilization.  They tend to have lower construction and maintenance 

costs.  Due to the low height of the plants, they are often subject to more weathering than 

an intensive system, due to wind and frost. 
 

Types of Systems 
 

RAND only recommends the use of modular green roofing systems.  Modular systems 

are not built into the roof, but instead are placed upon an existing roof.  The plants are 

typically grown in trays off-site and transported to the roof when fully grown.  The depth 

and type of soil are flexible, although deep soil layers are not normally utilized in modu-

lar systems.  Typically, a modular system will be between 2 and 3 inches deep, with a 

module size of 1 foot by 2 feet.  These systems weigh between 12 and 18 pounds per 

square foot when fully saturated.  
 

Soil Medium  
 

The vegetation layer is composed of succulent or cacti-like plants that survive under min-

imal hydration.  Sedums are commonly used for vegetation coverage because of their 

ability to store water in their leaves for extended periods of time in preparation for 

drought conditions.  Native dry lands and tundra grasses are suitable for use because they 

are able to survive harsh climate conditions that can be experienced upon a rooftop, and 

require minimal maintenance.  Consideration has to be given to initial and upkeep costs, 

irrigation and overall weight of the materials.  The optimum soil conditions consist of ½ 

solid particulate matter, ¼ water and ¼ oxygen.  Lightweight expanded shale or clay that 

is heated to over 1,000 degrees in order to expand and maximize porosity is used as ag-

gregate, increasing the soil’s capacity to retain water and nutrients.  

http://randpc.com/
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Structural 

 

The structural requirements differ between intensive and extensive green roofs.  Intensive 

greens roofs have a typical soil base of 8 to 24 inches, thereby exerting large stresses on 

the roof under saturated soil conditions.  Intensive roofs are relatively elaborate, with 

trees and shrubs contributing to the loads, requiring the greater structural stability of a 

heavily reinforced structure.  Occupancy live loads must be considered and safety 

measures taken, such as the installation of guard rails and unobstructed pathways for ac-

cess.  Structural roof decks on new buildings must be specifically designed for intensive 

green roofs; existing roof decks must be analyzed by an engineer.  Structural modifica-

tions are often necessary.  Conversely, extensive green roofs have a typical soil base of 

just 2 to 6 inches.  These roofs are typically designed for limited access due to the lack of 

maintenance required.  Therefore, the loads of an extensive green roof are less than that 

of an intensive green roof.  Existing roof decks can often handle the increased load of an 

extensive roofing system, but the capacity of the roof deck should still be verified by a 

structural engineer.  

 

Energy Efficiency 

 

There are three major ways that green roofs help to reduce energy consumption: by add-

ing insulation; by providing shade; and by protecting roofs from wind chill.  Adding a 

layer of soil and a layer of plants to a roof adds insulation to the building it covers.  Insu-

lation slows down the rate of heat transfer between the inside and the outside of a build-

ing.  This rate of heat transfer depends on the temperature difference between the inside 

and the outside air.  A well-insulated building will absorb less heat in the hot summer 

months, and will lose less of its cooled air; this reduces air conditioning costs.  Buildings 

with green roofs typically have indoor air temperatures that are 3 to 4 degrees lower than 

the air outside.  Additionally, extra insulation from green roofs will cause buildings to 

lose less heated air in the winter.  

 

Plants also prevent solar energy from reaching the roofs, by providing shade.  Solar ener-

gy that reaches the surface of the roof heats the roof itself, which heats up the air just 

above the roof by convection.  This increases the temperature difference between the in-

side and outside of the building, and therefore increases the rate of heat transfer between 

the inside and outside air.  Shading a roof with plants prevents solar energy from reaching 

the roof.  Therefore, the increase in temperature difference does not occur and the heat 

transfer rate does not increase.  

 

Finally, green roofs increase energy efficiency by blocking the wind.  In the winter, wind 

chill plays a crucial role in lowering inside temperatures of buildings.  Even in airtight 

buildings, wind reduces the effectiveness of ordinary insulation.  By protecting a building 

from wind chill, heating demand can be reduced by 25% to 30%. 
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Urban Heat Island Effect 

 

The air just above a building has a different microclimate than the air at the base of the 

building.  This microclimate can be altered; for example, the air temperature above a roof 

can be changed by placing a layer of soil and plants on the roof.  Radiated solar energy is 

reflected by building materials such as concrete and asphalt, which raises the local tem-

perature.  The urban heat island effect describes the excess warmth of urban areas com-

pared to their non-urbanized surroundings.  Urbanization causes surface and atmospheric 

modifications that generally lead to an urban thermal climate that is warmer than the sur-

rounding rural areas, particularly at night.  Green roofs can reduce the amount of heat ra-

diated, and contribute to a reduction in the heat island effect.  

 

Stormwater Retention 

 

Stormwater is the precipitation that falls on resistant surfaces, such as roofs and pave-

ments.  The majority of the stormwater that lands on a rooftop ends up in the municipal 

storm sewer system.  This can cause strain on the drainage system during storms and can 

lead to flooding, sewage backup, congestion of waterways, and water quality issues.  As 

the stormwater flows over resistant surfaces it has the potential to obtain pollutants such 

as gasoline, motor oil, bacteria, fertilizers and pesticides before entering the storm sewer 

system.  Locally, green roofs can potentially alleviate overloading of municipal sewer 

systems by stabilizing water flow and reducing stormwater runoff from 70% to 90% an-

nually.  One green roof company, Hydrotech, has a tool on its website for calculating wa-

ter retention capabilities of a green roof based on size and soil depth.  An extensive green 

roof with a soil depth of 3 inches could expect as much as 65% water retention.  

 

Noise Reduction 

 

The different layers used in a green roof can contribute to noise reduction.  The Federal 

Technology Alert report states that the soil used in green roofs can absorb traffic and oth-

er common outdoors noises.  It is possible to reduce noise levels anywhere from 10 deci-

bels to 46 decibels with a minimum of a 4-inch deep soil layer.  

 

Roof Lifespan 

 

Vegetation placed on top of a roof prolongs the life span of the roof by protecting the 

layers and outer membrane of the roof from ultraviolet rays.  This slows down the wear 

of the roofing material.  A green roof also protects the roof from punctures, rips and other 

physical damage caused by people, debris and weather.  Finally, green roofs protect the 

roof from extreme temperature changes, as the plants absorb much of the heat in summer 

months.  This minimizes damage from expansion and stresses on the roofing material.  

Most installers claim that a green roof will last at least twice as long as a typical roof.  

Not only does this result in a cost saving for the building owner (because the roof would 

have to be replaced less often), but it also benefits the environment by reducing landfill 

waste.  
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LEED 
 

Leadership in Energy & Environmental Design (LEED) is a rating system that has been 

developed and implemented in the United States by the United States Green Building 

Council (USGBC). LEED’s main goal is to create nationwide standards, requirements 

and prerequisites for a “green” building.  Points are given out in each different category 

and add up to a total score that will determine which level of LEED can be achieved. 

Each higher level represents a more environmentally friendly and efficient building. 

 

Points are given out in six (6) main categories: 

 

1. Sustainable sites 

2. Water efficiency 

3. Energy and atmosphere 

4. Materials and resources 

5. Indoor environmental quality  

6. Innovation and design process 

 

Using a modular green roof system can lead to LEED certification in several categories:  

 

 Sustainable Sites: Green roofs help to reclaim green space, and in the process they 

provide habitat and help to promote biodiversity.   

 Stormwater Management: Green roofs help to prevent excess storm water discharge.  

They also help to filter and detoxify storm water by removing suspended solids and 

other pollutants. 

 Urban Heat Island Effect: Green roofs significantly reduce roof temperatures during 

the summer months, and the USGBC specifies green roofs as a means of mitigating 

the urban heat island effect.   

 Water Efficiency: When installed with drought-resistant plants, green roof systems 

require little or no irrigation.  Additionally, the growing media act as a sponge to col-

lect excess rainwater.   

 Energy and Atmosphere: Green roofs systems have been documented to reduce ener-

gy demand by up to 50% annually in certain types of structures.   

 Materials and Resources: Green roof systems act as a protective umbrella over the 

roof membranes and therefore can extend the useful life of the roof and contribute to 

the LEED re-use objective.   

 Rapidly Renewable Materials: Green roof systems utilizing sedum are harvested with-

in a 10-year cycle (actually much shorter), and therefore contribute to the objective of 

rapidly renewable materials. 

 Local Sources: Green roof modules are often manufactured within a 15-mile radius of 

distribution. 

 Recycled Content: Green roof modules are constructed of 100% recycled polypropyl-

ene, exceeding the LEED target of 5% or 10% of project components. 


