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ABSTRACT

The Combined Sewer Systems (CSOs) of New York City, NY are polluting local waterways
including the East River, Hudson River, and the Long Island Sound with billions of gallons of
sewage annually. Climate change, aging infrastructure and population growth worsen this
pollution problem without a plan to remedy the problem. Large-scale and small-scale
construction technology exists that eliminate most CSO pollution. Small scale solutions are
constructed by retrofitting roofs and hardscapes on individual properties. This study will create
physical models of small- scale hardscape and roof retrofits designed to remove or hold
rainwater on the property rather than it immediately entering the combined sewer system. The
models will be tested with a system that will simulate heavy rainfalls equivalent to a 5-year
storm. Additionally, price estimates will be generated to produce generalized costs for the
retrofits and costs per gallon to remove or hold the stormwater. If proven to be functional,
logistical, and cost effective; legislation could be considered to require all properties to control
stormwater locally then release it into the sewer system when commanded by local water
authorities. Proposed funding includes an additional charge on water bills, grants, and private

public partnerships.
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Chapter |
INTRODUCTION
New York City Sewer Systems

The rapid industrialization and population growth since the 18" century created severe
pollution problems worldwide. Water pollution is arguably one of the most perilous
environmental threats as the earth is covered two-thirds by seas and oceans. Sewer and drainage
systems are responsible for much of the manmade pollution that enters the world’s waterways.
Presently, many aging sewer and drainage systems are inadequate to serve growing populations
and are difficult and expensive to upgrade. Water quality issues are further complicated by
climate change and increasing sea levels that impact water quality infrastructure of coastal cities
worldwide. National, regional, and local governments are searching for manageable water
pollution solutions and new ways to increase water quality.

Local government administration has many challenges both technically and politically,
managing dynamic systems such as transportation and water management. Among the most
problematic utilities are drainage and sewer infrastructure systems. Sewer and drainage systems
can be complex and challenging to manage, especially in large diverse urban areas such as New
York City, New York (NYC Environmental Protection, 2010). Well-engineered and properly
constructed drainage and sewage infrastructure is vital in urban areas; thus, it is of great societal
importance to predict, manage, and understand the performance and maintenance of such
systems (Mounce, Shepherd, Sailor, Shucksmith, & Saul, 2014). The sewer and drainage systems

of New York City are fundamentally complex due to the size of the city, multiple types of



infrastructure, and the age of the existing systems. Most of the sewer and drainage infrastructure
are combined systems, while some of the New York City’s sewers are separated. Like many
cities with combined sewage systems, New York City’s sanitary sewer systems are problematic
and often release pollution that exceeds federal standards.

The two fundamental types of urban sewer systems that process domestic sewage and
storm water runoff include separated sewer systems and combined sewer systems. Separated
systems are considered newer technology and are much better for the environment than
combined systems (NYC Environmental Protection, 2010). Separated systems transport raw
sewage to sewage treatment plants and expel storm water into waterways through independent
systems (NYC Environmental Protection, 2010).

Though some pollution such as petroleum enters the local waterways through separated
systems, storm water expelled by separated systems is far less polluted than that which enters
waterways during wet weather events (rain) through combined sewer overflows (CSOs). A
combined sewer system collects both raw sewage and storm drainage in the same system and
transports the combined sewage to a wastewater treatment system. During wet weather events,
sewage combined with storm water often discharges into local waterways without treatment by
means of CSOs (NYC Environmental Protection, 2010). Within Figure 1 is an illustration of the

drainage and swage infrastructure of New York City.



Figure 1: lustration of Combined Sewer System
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Note. Green areas on the map are of greatest concern for sewage pollution (NYC Environmental

Protection, 2010).



Combined Sewer Overflows or Combined Sewer Outfalls (CSOs)

Modern sewage and drainage systems are designed and built as separate systems.
However, some older cities in the United States and internationally have combined sewer
systems that transport storm water runoff, raw sewage, and industrial waste in one underground
system to wastewater treatment facilities (NYC Environmental Protection, 2010). The major
problem with the combined system is during rain events the volume of sewage and storm water
can become greater than the wastewater treatment facility can handle and the sewage-storm
water mixture is discharged directly into water ways, ditches, and wetlands in what is called a
combined sewer overflow (CSO) (Jagai, Li, Wang, Messier, Wade & Hilborn., 2015; Wendong,
Bays, Meyer, Smardon, and Levy, 2014). CSOs are the vehicle by which most of the raw sewage
enters the environment.

During dry weather, a properly functioning system captures all the raw sewage and
transport the sewage to the wastewater treatment facility by means of underground piping for
processing while discharging the affluent water back into the environment (NYC Environmental
Protection, 2010). By design, during dry weather conditions, properly maintained combined
sewer systems transport the raw sewage to wastewater treatment facilities where the sewage is
processed.

A light rain event is 0.10” or less rainfall in 24 hours while a heavy rain event is 0.25” or
more rainfall within 24 hours for the purpose of this paper. A moderate rain event will fall
between 0.10” and 0.25” rainfall in 24 hours. Commonly with combined sewer systems,
anything more than a light rain event produces more sewage volume than the wastewater
treatment facilities can handle, causing the direction of extra raw sewage and storm water

mixture to steer away from the waste treatment facility into a holding area or in emergencies



directly into the environment through a CSO. During CSO events, local waterways not only
receive pollutants found in storm water runoff, but also more dangerous pollutants from domestic
sewage such as nitrogen-based substances, carbon-based nutrients, and pathogens (Wendong et
al., 2014). These pollutants directly damage the environment and can be dangerous and even
deadly to humans.

The most common method of dealing with the excess sewage and storm water is to
discharge it directly into the environment by means of CSOs. Essentially, a CSO is pipe that
discharges sewage and storm water directly from the combined sewer system into a waterway or
wetland. The most common engineering model that controls overflows is simply a dam or weir
inside the pipe that will allow the storm water and sewage to flow over the dam during rain
events. The primary job of the CSO is to prevent hydraulic overloads at wastewater treatment
plants during wet weather. (Mounce et al., 2014). Hydraulic overloads can result in damage to

the treatment facility and centralized overflow of the system.



Figure 2: Combined Sewer System Illustration
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Note. lllustration depicts dry and wet weather flow in a combined sewer system as flow
overwhelms the system, ejected is a mixture of sewage and rainwater into the CSO (NYC
Environmental Protection, 2010).
Combined Sewer Systems History

Combined sewer systems can be traced back to the Bronze Age; when, for example, the
Indus Valley Civilization controlled storm water and sewage through surface combined sewer
systems in urbanized areas (Mays, 2001). The systems were crude, but carried human waste
away from the city, which improved health and sanitary conditions. The Romans used a similar
surface combined sewage system and created a subsurface system to control sewage and runoff
as early as 800 BCE (Yazdanfar & Sharma, 2015). Underground systems were a great
improvement over surface systems aesthetically and using these systems created better sanitary
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conditions. For most of human history, pollution simply diluted into large bodies of water or
buried in the land. Many combined sewer systems empty into large bodies of water where the
sewage would dissipate into the water.

Though rivers were being polluted with human waste, larger bodies of water were not as
greatly impacted. Before the industrial age, most sewers transported human waste and storm
water. Industrial waste, including hazardous chemicals and heavy metals began to be dumped
into sewers in the mid-19™ century, causing much more environmental damage to receiving
waters. Environmental damage caused by industrial waste and growing populations led to a
search for better methodologies for sewage disposal.

Sewage treatment was first managed by England and France in the mid-1800s and the
first sophisticated chemical treatment of sewage did not come until the end of the 19" century
(Ashton & Ubido, 1991). By the early 1900s, the building of extensive combined sewer systems
in urban Europe as well as in many cities in the United States occurred. As sewage treatment
technology progressed through the 1900s, engineers became concerned with finding ways to
reduce runoff and sewage pollution.

Today combined sewer systems are still polluting the environment even after decades of
engineering and legislation. In the United States there are more than 700 cities that utilize
combined sewer systems to dispose of both storm water and domestic sewage with most these
cities lying in the Northeast, Pacific Northwest, and the Great Lakes Region (US Environmental
Protection Agency, 2014; Wendong et al., 2014). The three cited regions were early
industrialized areas with large urban populations and available waterways to dispose of

combined sewage.



During the 20™" century, environmental awareness along with technological advancement
led to the implementation of separated sewer systems. Separated systems have many advantages
over combined sewer systems including no need for overflow of raw sewage during wet weather
events, less energy required to process sewage only and smaller facilities needed for domestic
sewage treatment without storm water (Ashton & Ubido, 1991). In the United States, newer
cities and neighborhoods are designed and built with separate systems. New York City, being an
older US city, has an 80/20 ratio of combined vs separated sewers in the city. The construction of
underground sewage systems began in Brooklyn in the late 1850s, long before the construction
mandate of separate drainage and sewage systems

Ideally, combined sewer systems can be divided into separate sewer and drainage
systems. The Metropolitan District Commission in Connecticut has been actively separating
many combined sewer systems in the Greater Hartford area since 2006. In addition, the MDC
has been implementing other controls to help address CSOs (MDC, 2016). Physical sewer
separation is difficult because of the buried combined system beneath roads, structures, and other
utilities, which makes access difficult and expensive. Additional costs and logistical issues stem
from the age of the 150-year combined sewer system. The lack of as-built drawings from the
original construction and controlling sewage and storm run-off during construction has greatly
increased costs (MDC, 2016). Costs and logistical issues are not exclusive to the MDC in
Hartford but are typical of combined systems throughout the US. If it were easy and cost
effective to separate the sewer systems, then the separation of sewer and drainage systems would

be a more attractive solution to the CSO problem.



Figure 3

Separated Sewer System Illustration

2

wastewater
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Note. lllustration depicts dry and wet weather flow in a separated sewer system. Sewage goes
directly to the sewage treatment center while storm drainage goes into river (The Water
Treatments, 2009).
Combined Sewer Systems Problems

Expelling raw sewage into public waterways creates both health and environmental
problems that American and world governments are currently trying to manage. CSOs are a
major contributing factor of the urban hydrological deterioration (Liao, Zhang, Wu, He, & Chen,
2015). The problems range from visible trash and solids in the waterways to dead areas in rivers
and large bodies of water caused by excessive nitrogen content. Often urban beaches are closed

after rain events in areas with combined sewer systems due to excessive bacteria populations in



the water. Later sections of this paper contain an outline of some major health and environmental
issues that can be better controlled or mitigated through better CSO management.
Storm Water Solutions

As an advanced society with great engineering technology available, it is technically
possible for New York City and other cities to solve the problem of CSO events through
engineering. However, financial commitments and a lack of the population’s understanding of or
concern for the problem are great obstacles to a viable solution. Rather than focusing on grand
scale solutions, the purpose of this study was to explore smaller, property specific storm water
control options that can be easily managed and financed but still effective.

Retrofit Existing Drainage Systems

CSO overflow pollution is not unique to NYC as cities throughout the United States and
worldwide struggle with issues related to outdated drainage infrastructure, population growth,
and climate change that is overwhelming combined sewer systems. Stress on these systems is
increasing so much that there are explorations on imperative solutions to find feasible and
effective alternatives that can reduce stress and CSO discharges. One option is to retrofit or
modify the existing systems in order to reduce and manage rainwater flows into the combined
sewer system.

Centralized Tunnel System

Another feasible option to control CSOs is with underground storage systems. Many
cities design and implement such systems as a solution or part thereof. The Metropolitan District
Commission is constructing large sewage holding tanks underneath the city of Hartford as part of
a plan to mitigate sewage from entering the Connecticut River and tributaries. The tunnel will be

able to store up to 40 million gallons of sewage until the treatment plants are able to process
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waste. The overall clean water project also includes sewer separation, interceptor pipes, and
treatment plant improvements.

London, England’s Thames Tideway Tunnel being built under the Thames River in order
to intercept sewage that otherwise would be delivered into the Thames River by means of CSOs.
The tunnel is approximately 16 miles long designed to prevent millions of tons of pollution from
entering the river every year (Bazalgette Tunnel Limited, 2020). Though the project should
remove up to 94% of the current raw sewage levels, the project receives criticism. Overall costs,
environmental damage, and capacity are only a few of the objections that have been raised
concerning this project. The addition of blue and green infrastructure in London is being
considered in order to relieve the stress on the new system while providing other environmental
benefits.

As part of a complex plan to mitigate CSO events, NYC DEP, along with other agencies,
is providing grant funding for green infrastructure within the city that will help with CSO
overflows plus provide many other desired benefits of green infrastructure (NYC Environmental
Protection, 2019). The city of New York is redesigning and retrofitting many public areas,
sidewalks, and streets within the city to improve the environment. A team of engineers completes
feasibility studies to determine what areas of the city would benefit most from green
infrastructure and then distribution of funds for projects occurred by engineering
recommendations.

For the grant program to make a measurable difference, the program should be expanded
as current city funded grant programs only contribute a few million dollars a year to green
infrastructure within the city. With private sector involvement, such as Private Public

Partnerships, the advancement of localized storm water projects could grow dramatically and
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quickly, advancing a solution to CSO events while providing other green benefits to the city. To
solicit investments, governments, NGOs, and corporations need a system that can quickly, and
cost effectively evaluate storm water solutions. Such a system would be the first step in
maximizing each property’s storm water control while providing the solution at the lowest costs.
Research to Help Solve CSO Problems

Research is needed to find feasible and cost-effective solutions to reduce or eliminate
CSO events. This research will be based on retrofitting existing elements in the city and will not
explore centralized tunnel systems. Specifically, this study will use physical models to measure
the hourly storm capacity of typical urban runoff containment devices to assess functionality. A
cost estimate and analysis of each device was performed to provide a cost per gallon for
stormwater that is held or removed from the system. Additionally, an interactive tool may be
developed to help identify the best and most cost-effective implements at individual locations.
The goal of this project is to explore the logistical and financial feasibility of retrofitting the
city’s hardscapes and roofs to reduce or eliminate CSO events. This study’s results were based
on conditions found in New York City but the costs and estimating tool can be easily adapted to

most urban areas in the US.
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Chapter I1
LITERATURE REVIEW
Overview
Much of the literature concerning CSO events demonstrate the negative impacts of
combined sewer systems and the concerns associated with raw sewage flowing into local
waterways. Studies have demonstrated high viral and bacterial levels, which impact human
health concerns, shellfish and fish contamination, dead zones in waters due to high nitrogen
levels, and high nutrient levels that promote excessive algae growth (Chhetri, Thornberg, Berner,
Gramstadd, Ojstedt, Sharma, & Andersena, 2014). Other literature focuses on CSO prevention
and management of stormwater including stormwater implements. Most experts agreed the CSO
overflows are a serious health concern, but managing the overflows occur through various forms
of engineering and education.
Impacts
CSO pollution causes difficulties for governments as the pollution causes adverse effects
in human health, environmental health, aesthetics, and economics. Ultimately governments are
responsible to create laws and regulations that make allow its citizens to live in a clean and
healthy environment while protecting their economic and future interests. The literature
demonstrates that CSO pollution causes disease and environmental destruction which ultimately

impacts economics and aesthetics.
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Health Impacts

The risk of acute and chronic health problems associated with CSOs is one of the most
compelling reasons to resolve the CSOs as soon as possible. The risk of disease from CSOs
changes the behavior of a city’s residents and government agencies to minimize exposure to
pathogens and pollutants. Pathogens and pollutants from CSOs can impact people through
immediate direct exposure, long term exposure, drinking water contamination, and food
contamination. These aquatic diseases can cause both acute and chronic health problems for the
population.

CSOs are linked to immediate, long term, localized, and broad scope health concerns.
Immediately after a CSO event, localized waters such as beaches, drinking water intakes, fish,
shellfish, aquatic plants, and other animals can be impacted by the pollutants contained in the
sewage. Floatables, microbial pathogens, and suspended solids often lead to localized beach
closures, shellfish bed closures, and contaminate local water supplies (US Environmental
Protection Agency, 2014). Areas with higher populations and wetter weather can be especially
prone to human health risks from CSOs. The United States, The Northeast, Pacific Northwest,
and the Great Lakes regions are particularly susceptible to CSO Health Risks.

New York City is one of the most populated cities in the world and has wetter than
average weather in the United States. To maintain public health, New York should take measures
to protect its population from the immediate dangers of CSO events. The city residents can
access information concerning beach closures from CSO events in New York City by dialing 311
or visiting the city’s beach website (NYC Environmental Protection, 2019). To warn residents of

water quality dangers, New York City has created a texting program to alert residents about
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beach closings in the city (NYC Department of Health and Mental Hygiene, 2016). There is a
need for social warning systems because engineering solutions are not increasing at a high rate.

Beach and recreational water closures are often a result of elevated microbial levels
because of raw sewage entering public waters. As microbial contamination is responsible for
many health problems, the closure of recreational waters is specifically associated with high E.
coli counts in order to protect human health (Chhetri et al., 2014). Human health problems are
greatest immediately after a CSO event; however, there are still dangers for humans long after
the CSO event. Viral and bacterial microbials are not only immediate dangers but also dangerous
chronic long-term infectious pollutants held in receiving waters due to CSOs (Olds, Corsi, Dila,
Halmo, Bootsma, & McLellan, 2018). Though there are studies confirming the long term
presents of infectious microbes in receiving waters, there is greater evidence of human disease
outbreaks immediately after CSO events.

A monumental aquatic disease outbreak estimated at 403,000 cases of cryptosporidiosis,
occurred in Milwaukee, WI after a heavy rainfall event where cryptosporidium oocysts entered
the water system through CSOs (Hoxie, Davis, Vergeront, Nashold, & Blair, 1997; MacKenzie, ,
Schell, Blair, Addiss, & Peterson, 1995). Cryptosporidium parvum is a protozoan transmitted to
people by tainted food or water, contaminated surfaces, or by direct human or animal fecal
contact (Corso, Kramer, Blair, Addiss, Davis, & Haddix, 2003). As a result, more than 100
people died because of the outbreak while thousands became ill (Naumova, Egorov, Morris, &
Griffiths, 2003). The estimated economic cost of this outbreak is $96.2 million accounting for
medical costs and lost productivity (Naumova et al., 2003). This event was primarily attributed
to a filtration malfunction at Howard Avenue Water Treatment Plant rather than a CSO event.

Although not a CSO event, the outbreak demonstrates the hazards of raw sewage being
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introduced into the environment (Naumova et al., 2003). Raw sewage that enters the
environment through CSOs and other sources can be blamed for many other aquatic disease
occurrences throughout the United States and worldwide. The Milwaukee incident demonstrates
the severity and gravity of the problem raw sewage entering the environment.

Raw sewage being released into local waters by CSOs is the primary concern of
pathogenic contamination within areas that have combined sewer systems. The scientific
community has established the dangers of pathogens and pollutants transmitted to local waters
by CSOs (Kafi, Gasperi, Moilleron, Gromaire, & Chebbo, 2008; Liao et al., 2015). Studies
demonstrate that the bacteria associated with fecal contamination like E. coli, increased in
recreational waters following CSO events (Jagai et al., 2015; Marsalek & Rochfort, 2004;
McLellan & Salmore, 2003). Water quality data often shows high fecal contamination after wet
weather events in areas with CSOs when compared to background levels of E. coli (Shibata,
Kojima, Lee, & Furumai., 2014). Like findings of other studies, fecal contamination is a great
concern with combined sewer systems and wet weather events. In Europe, E. coli concentrations
often exceed the European limit by about 50% in areas near CSQOs and can increase to over 70%
during rainy seasons (De Marchis, Freni, & Napoli, 2013).

Fecal contamination of E. coli is of extra concern because it causes sickness and even
death. E. coli also readily adapts to the environment and transfers antibiotic resistance to other
bacteria (Edge & Hill 2005; Vidovic & Korber 2016). Some strains of E. coli have increased
resistance to antibiotics, temperatures, acidity, and oxidative materials allowing better survival
and a path into the human food chain (Vidovic & Korber 2016). The most resilient strains of E.

coli are within the receiving waters of CSOs (Edge & Hill, 2005). Not only are CSO receiving
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waters dangerous for humans, they provide an environment that allows for antibiotic resistant
bacteria to transfer resistance and become stronger.

E. coli and cryptosporidiosis are only two of many pathogens found in CSOs that are
dangerous to humans. Water quality tests indicate many illnesses found in local waters can be
attributed to CSOs including Streptococcus, Enterococcus, Salmonella, fecal coliforms, and
viruses (Jagai et al., 2015; Donovan, Urice, Roberts, Harris, & Finley, 2008; Mascher, Mascher,
Pichler-Semmelrock, Reinthaler, & Zarfel, 2017). Many studies based on physical field
experiments prove that CSO events are the primary cause for water quality issues for areas with
combined sewer systems (Jagai et al., 2015). Furthermore, it has been demonstrated that CSOs
are the primary means of water borne pathogens entering the environment (Olds et al., 2018).
Many dangerous pathogens are entering the environment and sometimes growing stronger
because of CSO events. Health concerns for people are one of greatest concern for combined
sewer systems and a profound reason for finding solutions to mitigate CSO events.

As microbial contamination is responsible for many health problems and the closure of
recreational waters is specifically associated with high E. coli counts, which also results in
economic loss due to reduced tourism (Chhetri et al., 2014). Though economics should not be a
primary concern when it comes to human health issues, controlling CSO contamination has been
demonstrated to increase economic activity, including tourism (Gibson, Farnood, & Seto, 2016).
In the case of New York City, even governmental costs of regulating beaches during wet weather
could be reduced with reduced CSO events

The total economic costs of CSO pollution in NYC is difficult to calculate and merits
additional research in order to accurately calculate direct costs, lost productivity and lost

revenues. Economic costs can include lost tourism revenue, emergency repairs, lost productivity,
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medical costs, and remediation costs (US EPA Region 2, 2010). In bodies of water used for
drinking water the costs of treatment raise substantially with no guarantee of required results
(Office of the New York State Comptroller 2018). Each city has varying landscapes, water and
sewer infrastructure, treatment facilities, tourism income, recreational demands, commercial
fishing potential, cleanup costs, maintenance and repair costs, wage rates, and so on, which
would require in-depth studies to quantify the costs and lost revenues caused by CSOs.

The Pioneer Valley is about 150 miles Northeast of New York City containing the
Massachusetts cities of Springfield, Chicopee, Ludlow, and Holyoke along the Connecticut
River. The Pioneer Valley Planning Commission specifically outlined how cleaner water could
positively impact tourism and economic growth. Some of the economic benefits included
increased tourism, increased recreational use, increased property values, and increased economic
potential for riverfront projects (Pioneer Valley Planning Commission, 2005). The report
specifically noted increased revenues for the Basketball Hall of Fame, canoeing along the
Connecticut River Water Trail, increased visitation of historic sites and the development of urban
areas along the waterfront that results in more jobs and a higher tax base (Pioneer Valley
Planning Commission, 2005). A detailed economic report based on these and other factors is
needed in order to understand the total economic losses regarding dirty water and CSOs.

A study conducted involving the environmental and socio-economic relationship
regarding tourism in VVarna Bay, Bulgaria demonstrates the complexities of quantifying tourism
and water quality. This study revealed that 72% of tourists visit Varna Bay for beach related
activities while the other 28% visited for spas, gambling, or other reasons (Moncheva, Racheva,
Kamburska, & D’Hernoncourt, 2012). Varna Bay has been under ecological distress for many

years with a major part of the distress coming from Wastewater Treatment and CSOs. Many
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factors were considered including the additional stress placed on the environment by the tourists
Varna Bay is trying to attract. The conclusion of this study was that through storm-water
management and infrastructure improvements, runoff could be eliminated by 80% (Moncheva et
al., 2012). This improvement would likely increase tourism to Varna Bay and expand the tourism
market creating more than enough revenue to cover the costs (Moncheva et al., 2012). Even with
a detailed socio-economic study involving water quality, the researchers did not put a dollar
value or return rate on the infrastructure investment.

Though a scientific economic cost of the current system with CSOs is unknown, the
Office New York State Comptroller reported that the cost of inaction is so extensive that ongoing
sewage releases over the long run are ecologically and fiscally unsustainable (Office of the New
York State Comptroller, 2018). If an accurately estimated figure were available, the financial
evidence may increase motivation of solving CSO issues more quickly.

Aesthetics

Pollution is not always obvious as some water may look crystal clear but could be deadly
if consumed because of bacteria or other contaminants. Other pollution is much more visually
obvious as oils and trash impact local waters. CSOs can cause an increase of floatables including
trash, needles, and oil slicks that cause closures and significantly reduce the aesthetic quality of
receiving waters (US EPA Region 2, 2010). Solid pollution expelled by CSOs is dangerous to
people and wildlife alike. Fish and other animals can become sick and die by ingesting trash and
pollution that ends up in the environment from CSO events.

Dead fish can become unsightly and malodorous lying on the banks of a polluted
watercourse effected by a CSO. Furthermore, certain species of aquatic life are more susceptible

to pollutants discharged by CSO causing a reduction or extinction of the species from the
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effected waterway (Jeng-Chung Chen, Ni-Bin, Chiee-Young, & Chiu-Shia, 2004). The loss of
variety greatly impacts the health and aesthetic of an ecosystem. The aesthetic of an ecosystem is
affected by both contaminations added and the life taken away from it.

Though many efforts have been made to restrain visible solids through screens and traps
the results have been poor. CSOs are responsible for a great amount of solid contamination in
wet weather even with engineered controls (Spence, Digman, Balmforth, Houldsworth, & Saul,
2016). No amount of controls or cleanup efforts can compete with the elimination of CSO events
all together. Stopping CSO events all together would eliminate much solid pollution that impacts
New York Cities beaches, rivers, and other water systems.

Impact on Rivers and Local Waters

The most obvious indicator of a waterway’s health is simply how the waterway looks to
the eye. Immediately after a CSO event, localized waters such as beaches, recreational
waterways, rivers, and estuaries can have visible pollutants such as floatables (papers, plastics,
medical waste, etc.) and suspended solids (sludge, biological waste, grease, etc.) that are
aesthetically unpleasant. Generally, waters that appear dirty contain pollution though there are
many instances of pollution where the body of water appears clean and healthy. There are many
ways of determining pollution’s impact on a body of water.

European sewage models assume that the volume of sewage discharged is a good
indication of the pollution impact receiving waters. Lower overflow volumes and reduced
frequency will mean that receiving waters will suffer less adverse effects. Aesthetically, lower
volumes of overflow also mean a lower impact on receiving waters and wetlands (Pijakova &
Derco, 2015). Therefore, a good way to reduce pollution’s impact on the environment is to lower

or eliminate CSO events.

20



As aging combined sewer systems transport pathogens, suspended sewage, floatables,
and toxic substances to public waterways in New York City, these systems cause problems such
as beach closures, shell fishing closures, water supply contamination among other environmental
and public health concerns (US Environmental Protection Agency, 2014). These problems will
only get worse as the combined sewer system continues to age and deteriorate.

Though elevated pathogen levels are dangerous, other pollutants introduced by CSO
events can be more dangerous to the environment, especially considering the long-term damage
of other pollutants. Pollutants like oxygen-demanding pollutants, excessive organic nutrients,
and nitrogen can cause excessive algae growth and dead zones in impacted waters (Wendong et
al., 2014). The Long Island Sound suffers both dead zones and eutrophication that causes
excessive algae growth. These conditions are largely due to CSO events of New York City along
with CSO events from Long Island and Connecticut.

Diffusion pollution can greatly impact CSO receiving waters differing periods acutely
and chronically. In the short-term oxygen levels can be depleted, fish toxins such as NH3-N
harm fish populations and solid waste and silt suspends in waters. In the long-term nitrogen
levels are increased, sludge accumulates, and eutrophication increases algae growth (Meyer
Molle, Esser, Troesch, & Masi, 2013). A major source of excess nitrogen in the Long Island
Sound links to human urine and feces released into the waterway through CSO events from New
York City, Long Island & Connecticut.

In CSO receiving waters, oxygen depletion stems from chemical demand for oxygen by
the substances released by combined sewers. Additional suspended and re-suspended solids
contribute to long term oxygen depletion (Le, Petrovic, & Verbanck, 2014). Oxygen depletion or

hypoxia is one great concern for the Long Island Sound. Hypoxia in western Long Island Sound
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is primarily due to sewage sources from New York and Connecticut (Committee on Environment
and Natural Resources, 2010). Aquatic creatures such as fish and shellfish cannot survive
without oxygen thus hypoxia is a great concern for the environment and the economy.

Figure 4

Organic Matter Impacts
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Note. Organics from CSO events cause aquatic environmental devastation (Department of

Environment and Heritage Protection, Queensland, 2013).

The environmental damage caused by combined sewer systems such as hypoxia is widely
accepted as fact for governments worldwide. In the US, scientific studies name several sources
of water pollution and many causes of hypoxia. Scientific field tests have proven that a reduction
in the CSOs directly results in a reduction in water pollution. With the knowledge of the
reduction in water pollution, it is important to find ways to reduce or better yet eliminate CSO

events.
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CSO Management

Industrial accidents, illegal dumping, and environmental spills can greatly impact CSO
receiving waters especially during wet weather. Sewer management authorities must have
strategic plans and cover the costs of environmental cleanups involving CSOs (Mounce et al.,
2014). As stewards of the public’s water supply, water and sewer authorities have a great
responsibility to keep drinking water safe; however, combined sewer systems make achieving
that task much more difficult.

For many cities with combined sewer systems, the greatest challenge in meeting water
quality standards is managing CSO events (US Environmental Protection Agency, 2014). New
York City, along with many other cities with combined sewers fail to meet the requirements of
the 1972 Clean Water Act and therefore must work with the EPA with discharge permits and
agreements. Many times, municipalities with CSOs fail to meet agreed upon standards and face
fines from the EPA and other regulating authorities. Understanding the challenges of older cities
with combined sewer systems, the EPA works with local and national environmental
organizations and governing bodies to create solutions for clean water.

Solutions for clean water must be cost-effective in order to receive the support needed for
implementation by public administrators and elected officials. Therefore, a primary objective of
a clean water plans is a detailed analysis of the costs and impacts of each control device or
control method (Muschalla, 2008). The implements and plans with the best effectiveness to cost
ratios are most likely to be supported and endorsed for use in studies and practical applications.

The management of CSO pollution is an unresolved issue discussed in governmental,
environmental, and scientific literature (Chhetri et al., 2014). Exploration of the issue stems from

the vantage point of many disciplines yet, the incorporation of all relevant areas of study is
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necessary to encompass the issue. CSO pollution studies have been increasing in number and
scope providing a greater base of information for future studies to build on (Philadelphia Water,
2016).

Many engineered systems help mitigate CSO events as well as the damage caused to the
environment. In fact, most if not all remedies are in New York City and most of the control
measures so success during application. The size and diversity of the city does not allow for a
single “magic pill” solution to the CSO problem. The following paragraphs will describe some of
the accepted engineering remedies for CSO pollution.

CSO Overflow Prevention

As mentioned, the separation of sewer and drainage systems is one of the best ways to
prevent sewage from entering public waters. Separating sewer systems typically occurs when it
is logistically and economically feasible. For example, the sewer separation project at the
Metropolitan Commission District in Hartford, CT. The separation project is overly complex and
expensive for a small city; such a project would be exponentially more expensive and complex
for a city like New York. Although some areas of New York could separate and have been, for
most of the city separation is not feasible from engineering or a financial point of view.

Though separated sewers are ideal; scientists, hydrologist, and environmentalists are
exploring green infrastructure to keep or delay storm water from entering the combined sewer
systems by means of implements that catch the storm water before getting into the drainage
system (Philadelphia Water, 2016). Besides mitigating storm water runoff, green infrastructure
can provide many additional benefits including improved air quality, reduced ambient heating,

food production, and aesthetic improvements. Problems with green infrastructure include costs,
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planning, engineering concerns, available space, proven results, maintenance, and
implementation barriers.

Grey or blue infrastructure is essentially engineered storm water storage implements that
hold storm water until the treatment facility can handle the stored storm water. Holding storm
water for hours to days can give the sewage treatment plants time to catch up and handle the
storm water and sewage without dumping directly into receiving waters without treatment. Blue
and grey infrastructure does not have the added environmental benefits of green infrastructure,
but the performance of blue and grey infrastructure is much more predictable and controllable.
Blue and grey infrastructure vary from large and expensive underground holding tanks localized
controls such as building cisterns. The issues with blue and grey infrastructure are costs, most
storm water still enters the combined system though delayed, maintenance, and coordination of
releases. As with most solutions in life, there is no magic pill and a combination of controls to
mitigate CSO events and the best answer for a city such as New York will include a combination
of controls.

Constructed Wetlands

One alternative method of managing sewage is through constructed wetlands (CWs),
which prove adequate for the treatment of sewage. CWs are more environmentally friendly
compared to modern wastewater treatment processes (Amaral, Ferreira, Galvdo, & Matos., 2013;
Machado, Urbano, Brito, Janknecht, Salas, 2007). CWs is a viable alternative for domestic,
industrial, and agricultural wastewater, along with storm water sewage (Amaral et al., 2013;
Vymazal, 2005). CWs has promise but requires a substantial amount of land available to work.
Additionally, the engineering of CWS is specifically for the climate, soil conditions, and

pollutant profile.
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Combined sewers release highly polluted waters containing nitrogen, carbon, and
phosphorus, which are much less prominent in storm water alone and CW design must account
for differences in combined and separated systems (Meyer et al., 2013). Though many cities
have found great success with CWs, the lack of acreage in New York City along with the
diversity in outflow pollutants and the sheer volume sewage makes it impossible for the city to
rely on CWS as a solution.

CWs are showing promise as an alternative method of handling sewage in combination
with or instead of or combined with traditional sewage treatment facilities. Due to the many
variables associated with CWs, more research could prove CWs effective over time. Most of the
research completed on CWs involves physically building a CW and sampling the results. The
results can be used to create better models and solve problems.

Underground Storage Tanks

Solutions used to mitigate CSO events include storage tanks and CSO structures that help
control sewage from entering receiving waters. The outlet structures usually have sensors that
help minimize combined sewage during and after wet weather events (Leonhardt, D'Oria,
Kleidorfer, & Rauch., 2014). In terms of needs for the city, engineers are actively working on
designs to handle the sewage and storm water while considering large underground storage
systems needed to hold combined sewage waste.

The problem with this idea is twofold. First, finding and accessing enough underground
area for tanks in America’s largest city is an extreme challenge. Second, and almost more
importantly the cost of a system large enough to handle the city’s storm water and sewage is not
manageable for the city. Smaller cities like Hartford, CT are moving forward with the

Metropolitan District Commission’s (MDC) underground storage system as part of the, plan to
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eliminate CSOs. In 2016 the MDC will be building one of two storage tunnels to hold storm
water and sewage from the combined systems that were not separated. The MDC will spend two
to three billion dollars on the elimination of CSOs by completion.

Technically speaking, an underground holding tank is the easiest scientifically to defend.
Simple hydrological calculations can be made using the watershed area, maximum storm
downfall, maximum hourly sewer flow and the processing plant’s hourly capacity to calculate an
ideal holding capacity for storage. In some areas like Las VVegas where land outside the city is
plentiful, storage tanks have been proven successful. In the northeast, areas for holding tanks are
hard to find and the costs to build them are expensive.

Sustainable Drainage Systems

Around the globe, the usage of sustainable drainage systems aids with solving drainage
and sewage problems in urban areas. The Environment Agency for England along with Wales
and the Scottish Environment Protection Agency support and promote the use of Sustainable
Drainage Systems for the management of surface water run-off (Fletcher, Shuster, Hunt, Ashley,
Butler, 2015). Some sustainable drainage systems examples are green roofs, permeable
pavements, rain gardens, vegetative swales, infiltration basins, and retention ponds. Natural and
biological drainage, filtration, and retention systems are a sustainable method of storm water
management. More information about some of these mentioned drainage systems will be detailed
later in this paper.

The United States also is embracing sustainable drainage methods, best management
practices, low impact development, and green infrastructure to manage storm water runoff in
urban areas with combined sewer systems (Ashley, Nowell, Gersonius, & Walker, 2011; Stovin,

Moore, Wall, & Ashley, 2013; US Environmental Protection Agency 2007; Wong, 2006). The
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engineering for green systems is largely specific in scope as climates, environmental factors, and
urban characteristics including age vary from city to city.

In many urban areas constructed before the mid-twentieth century, a retrofit of existing
drainage systems is necessary to incorporate sustainable drainage systems. Retrofitted
sustainable systems keep storm water from entering the combined system or at least control the
entry of storm water into the system. There are many benefits of keeping storm water out of the
storm system besides controlling CSO events including increased sewer capacity, reducing
treatment costs, reducing pumping, and reducing system energy requirements.

The greatest impact of sustainable drainage systems is improved urban water quality,
cleaner habitats for aquatic plants and animals, and aesthetic improvements of receiving waters
(Stovin et al., 2013). Several results from studies encouraged information regarding the benefits
and cost effectiveness of retrofitted sustainable drainage systems in the urban setting (Smullen,
Myers, Reynolds, & Maimone, 2008; Stovin et al., 2013; Stovin & Swan, 2007; Stratus
Consulting, 2009; USEPA, 2010). Drainage retrofits are much more economically feasible and
less challenging to engineer than separation of the combined systems.

Some retrofitted systems contain CSO holding structures and fine aggregate filtration
systems designed to hold and filter a specified drainage area’s projected storm water runoff; for
example, the water associated with a one-inch rain event (Geiger, 1998; Meyer et al., 2013).
CSO systems with storage and filtration systems have proven effective in improving water
quality in CSO receiving bodies of water (Dittmer & Schmitt, 2011; Meyer et al., 2013).

The engineering of the dimensions and designs retrofitted alternative CSO abatement systems by
hydrologist ensure the systems meet governmental guidelines, perform properly, and are cost

effective, which can be a very challenging task with older urban areas (Meyer et al., 2013).
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Nonetheless, green infrastructure is meeting the challenge of being environmentally friendly and
economically affordable.

Scientific studies mainly focused on receiving waters of CSO systems rather than on the
potential biological and engineering controls that can prevent much of the studied environmental
damage (Campisano, Creaco, & Modica, 2012; Candela, Freni, Mannina, & Viviani., 2009; De
Marchis et al., 2013; Olawoyin, Nieto, Grayson, Hardisty, & Oyewole., 2006). More research in
the prevention of CSO pollution could be beneficial, but there is some encouraging research
demonstrating green infrastructure works economically and environmentally (De Marchis et al.,
2013).

As green infrastructure is becoming an increasing popular alternative to controlling
stormwater runoff, Low Impact Development uses a combination of techniques to control and
retain stormwater before entering combined sewer systems (Cohen, Field, Tafuri, & Ports, 2012).
One of the challenges concerning green infrastructure is the lack of data to support the claim that
green infrastructure is a good choice environmentally and economically.

Recognizing the need for green infrastructure studies, many researchers have begun to
study CSO related pollution, green infrastructure, and other controls. One study from Columbia
University estimated that the economic costs suffered from eutrophication in the U.S. are $2.2
billion per year (Cho, 2013). The purpose of this study was to demonstrate that doing nothing to
solve the problem costs more than working to fix the problem of CSOs.

Another case study indicated that integrating green infrastructure with large holding tanks
in the Turkey Creek CSO Basin in Kansas City, MO could save the city up to $35 million over

the life cycle of the system (Cohen et al., 2012). Research integrates the economic impacts of
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green infrastructure as important and economics is of great concern in America as many do not
understand or do not care about environmental concerns unless it affects their pocketbook.

Understanding the importance of green infrastructure, governments, and NPOs are
awarding substantial grants for the study of alternative stormwater management programs such
as green infrastructure. For example, Columbia University with the help of Patricia Culligan,
professor of Civil Engineering and Engineering Mechanics was awarded a 3-million-dollar grant
to study the effects of green infrastructure in New York City by the National Science
Foundation’s Coastal SEES (Science, Engineering and Education for Sustainability) program
(Cho, 2013). As governments and NPOs see greater value in green infrastructure, the more likely
green infrastructure will be used to help solve CSO pollution. Tax incentives and grant programs
to are tools used to facilitate the usage, especially in North America (Rayner, 2015).

Green Roofs

Green roofs have many benefits such as reduction of building heating and cooling energy
requirements, reduce heat in urban areas, improved air quality, improved sound insulation,
potential food sources, aesthetics, additional green areas in cities, and provides a habitat for bees,
butterflies, and additional species. In addition, green roofs can produce potable water cost
effectively in Taiwan (Liaw, Huang, & Chiu, 2015). Safe, potable water is a commodity that will
only increase in value as populations grow and infrastructure deteriorates. Increasingly cities
have been experiencing drinking water contamination due to polluted waters and aging water
infrastructure.

Green roofs are roofs that are capable of growing plants and consist of pervious and
organic materials on top of membrane waterproofed building roof (Rayner, 2015). The layers

work together to preserve the integrity of the building while allowing plants to grow and water to
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drain. On an existing roof, the first layer constructed in an additional waterproofing membrane
and next protective fabric is placed on top. A pervious or drainage layer is placed on top of the
fabric and then a geotextile fabric on top of the drainage layer. Finally, a layer or multiple layers
of organic material is added to facilitate plant growth (Rayner, 2015). Materials may vary
depending on the area climate, desired hydrological results, and plant botany.

Though green roofs have many benefits, hydrological effects are of interest in cities as a
method of reducing stormwater runoff. The benefits of green roofs spread over many locations
and climates worldwide (Rayner, 2015). It is widely accepted that, green roofs are able to retain
100% of rain events that are .1” or less in precipitation (Stovin et al., 2013). Green roofs are
essentially a vegetated roof sponge that stores rainfall allowing for plant use and reducing runoff.
Though it can be difficult to quantitate the effectiveness of green roofs, study results demonstrate
that up to an 83% annual reduction of runoff achievement depends on many variables (Rayner,
2015).

Green roofs are usually designed for flat and low sloping roofs, but they can be installed
on other types of roofs including low slanting commercial residential roofs (Philadelphia Water,
2016). Two basic types of green roofs developed are extensive and intensive. Extensive green
roofs are lighter with only about 6” of soil and substrate while intensive green roofs are thicker
and heavier which allows for higher performance and more complex botany (Philadelphia Water,
2016). For rain events greater than .1 a green roof can delay stormwater runoff and allow the
drainage system catch up. Besides the benefit of temporarily holding stormwater and delaying
runoff from entering the system, some of the excess water can also evaporate back into the
atmosphere (Philadelphia Water, 2016). A controlled delay can mean the difference in a CSO

event or all the stormwater and sewage reaching the treatment facility.
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A study conducted at Portland State University concluded that if half of the buildings in
Portland, OR used green roofs, it would eliminate about 17 million gallons of sewage overflow
on average each year (Mendenhall, 2013). Green roofs are one of the most studied urbanized
green implements, but every city’s climate is unique and green roofs must be engineered for each
climate. Below are examples of traditional and modular green roof systems.

Figure 5
Typical Green Roof Layers

Vegetation

Growing media

Filter layer

Drainage layer
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Insulation

Waterproofing
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Note. Typical material layers that can be found on a green roof (DC Greenworks, 2016).

32



Figure 6
Green Grid G4 Layers

Sedum or other
specified plantings
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compliant soil media

Liner Fabric
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100% post-industrial
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Drainage holes

Water retention

Water flow across the

Underlying waterproofing
and slip sheet or protection

roof beneath modules

layer by others

Note. Example of layers from modular pre grown green roof units (Weston Solutions, 2019).
Rain Garden and Bioretention Cells
Rain gardens and Bioretention cells manage storm runoff from roads, sidewalks, roofs,
and other impervious surfaces. These and similar implements are at lower elevation points on
grade so stormwater runoff will enter the garden or Bioretention cell. These hold water like a
flowerpot with pervious materials a few feet deep under geotextile fabric with growing medium

and plant on the top layer. The water that sheds from the impervious surface to the implemented
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area is used by plants and eliminated through evapotranspiration and penetrates the pervious
storage area below the plants.

Bioretention cells are generally much larger than rain gardens and manage a larger runoff
area like a business center. Rain gardens are much smaller and manage localized areas like
sidewalks, roofs, streets, and pedestrian areas. Both are usually designed to manage the runoff
from a one-inch storm within three days. Rain gardens come in many sizes, shapes, and with a
variety of plants as well as are very versatile to incorporate into the landscape design.

Besides reducing and eliminating stormwater from entering the sewer systems, rain
gardens and Bioretention cells are highly effective in removing pollutants (Philadelphia Water,
2016). Essentially these implements are natural water filters that remove many physical,
chemical, and biological pollutants. The result is that when stormwater reaches the receiving
waters after going through a Bioretention cell, it is cleaner than it would have been if it were
released through a storm drain.

Researchers indicate the reduction of pollutants due to Bioretention cells through
scientific studies (Philadelphia Water, 2016). Many laboratory experiments and field trials
conducted by the University of Maryland, Prince George's County Department of Environmental
Resources, and the National Science Foundation have proven effectiveness of Bioretention cells
in the Chesapeake Bay watershed area (Low Impact Development Center, Inc., 2016). The use of
Bioretention cells and rain gardens improve the water quality not only in systems with CSOs but

also in separated systems.
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Figure 7

Rain Garden Illustration

What is a Rain Garden?
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that filters water.
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Note. Rain gardens look like flower gardens but are designed to filter and dissipate runoff water
(The Nature Conservancy, 2016).
Stormwater Tree Trench

A stormwater tree trench in some ways like rain gardens and Bioretention cells in that the
stormwater coming from sidewalks, streets, and roofs is gathered during implementation. The
stormwater tree trench is different in that it uses an under the sidewalk storage system to help
manage and store stormwater runoff. The tree trench is about three to six feet wide on the surface
with a pervious stone bed and geotextile fabric under the sidewalk and the trench. On the surface,
the sidewalk is made of pervious pavement and the tree trench has soil, vegetation, and trees.

The trench provides a physical buffer between pedestrians and traffic and absorbs the
storm water runoff from the street. The tree trench collects the stormwater from the street

through gutter inlets and curb openings. If the tree trench collects too much water for it to
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handle, there is a surface outlet that drains back into the storm system (Philadelphia Water,
2016). Tree trenches beautify the street, provide a traffic buffer, and clean the air as additional
benefits.

Figure 8

Storm Water Tree Trench

~__Porous Pavement

Shared Path Vegetated Buffer Strip
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Crossings needed for
golf course users

Storage/Infiltration Bed Groundwater Recharge

Note. Stormwater tree trenches use permeable pavement sections to help provide water to trees
and other barrier vegetation (Pittsburg Parks Conservancy, 2014).
Stormwater Bump-outs and Planters
A stormwater planter is a vegetated area planted in or adjacent to the sidewalk in an area
next to the street to manage stormwater runoff from the street. The borders stem from the same
granite, steel, or concrete curbs that are on the street with a throat for the stormwater to enter.
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The bottom of the planter contains geotextile fabric filled with stone one or pervious gravel.
Another layer of geotextile fabric tops the pervious material and growing medium and topsoil are
on the upper layer. Finally, climate and performance determine the selection and installation of
plant and vegetation. The soil level is below the road level allowing water to enter through enter
the implement. Often the installation of a small overflow outlet structure occurs so that excess
stormwater can enter the combined sewer system.

A stormwater bump-out is like a sidewalk planter except that it is placed on the road
rather than in the sidewalk. Stormwater planters and bump-outs help control stormwater by
dispersing stormwater, holding stormwater and evapotranspiration. Other benefits of stormwater
bump-outs and planters include beautification, traffic-calming, pedestrian safety, and air quality
improvements (Philadelphia Water, 2016). Stormwater bump-outs and planters are cost effective

implements that are becoming popular in many areas.
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Figure 9

Storm Water Bump Out System

Domed Grate
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Note. Storm water bump out systems collect water from streets while calming traffic and
increasing aesthetics (Meloria Design, 2016).
Blue Roofs

Using blue roofs creates temporary retention of rain and storm water using crushed stone
or ballast rather than permeable soils and vegetation as in a green roof (Stovin et al., 2013). Blue
roofs can be pond-like with exposed water or the water can be trapped underneath manmade or
natural large aggregates. Some blue roofs connect to a filtration system for grey water reuse and
some simply delay the release of rainwater.

Blue roofs temporarily hold rainwater on a rooftop and slow or delay the release of the
water into the drainage system. Blue roofs control rainwater on structures with a flat roof style
construction. Blue roofs can use check dams and roof drain restrictors or valves to retain or slow
the release of the rainwater (Philadelphia Water Department, 2019). After the rain event, water
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releases into the existing drainage system leaving the roof. Common sense designs, simple
hydraulic calculations, low costs, compatibility with other green infrastructure, and predictable
function are benefits of blue roofs (Stein, McLaughlin, & Bendernagle., 2012).

Figure 10

Blue Roof System

EVAPORATION

ROOF DRAIN
RISER DRAINS TO
ROOF LEADER

ROOF CHECK
DAM SYSTEM

BALLAST STONE

WATERPROOFING MEMBRANE

ROCF STRUCTURE

Note. Blue roof systems can slow the release rate of storm water and use evaporation to eliminate
water (Philadelphia Water Department, 2019).
Porous and Pervious Pavement

Pervious or porous pavements permit water to flow through hardscape surfaces such as
roads and sidewalks rather than run off into drainage systems. Porous pavements provide a
product that nearly indistinguishable from conventional pavements, but its porous surface and a
pervious base allow water to penetrate the pavement (Philadelphia Water, 2016). The pervious
reservoir temporarily stores stormwater before it drains into the subsoil. Porous and pervious
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pavements are available in three basic types of surfaces: asphalt or bituminous concrete, cement
based concrete, and interlocking pavers (Philadelphia Water, 2016). Each type is designed to
replicate popular non-porous surfaces in all ways except permeability.

There are numerous benefits associated with pervious pavements. The primary benefit of
pervious pavements is the reduction of stormwater reaching the drainage system and reducing
CSO events in combined systems (Philadelphia Water, 2016; USDOT Federal Highway
Administration, 2016). Besides providing a cleaner environment porous pavement benefits
include reduction of a need for retention ponds, replenished groundwater levels, reduced island
hearing effect, elimination of surface water ponding (USDOT Federal Highway Administration,
2016). Porous pavements have the potential to replace many of the traditional hardscape surfaces
in the future.

There are some limitations and disadvantages of porous pavements other than higher
costs for new and retrofitted areas. Maintenance costs and performance can be an issue in colder
climates where salt, sand and other chemicals are used for ice treatments. Frost heaves can also
be an issue in colder climates. Specialized sweeping may be necessary to keep the porous
pavement from being clogged by fines. High groundwater tables may affect the performance of
porous pavement systems (USDOT Federal Highway Administration, 2016). Porous pavement
also suffers from costs that are more than double of traditional pavements because of smaller

demands, fewer suppliers, and materials that are more expensive.
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Figure 11

Pervious Concrete

Note. Permeable concrete allows water to drain through it rather than run off to drainage systems

(Inhabitat, 2016).
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Figure 12

Pervious Concrete Cross Section

-+——Pervious Concrete (4 - 8 inches)

-+——Filter Fabric (optional)
~+——Subgrade

Note. Pervious concrete allows water to flow into a granular stone base that holds water until it
can dissipate into the earth below (USDOT Federal Highway Administration, 2016).
Figure 13

Permeable Paver Cross Section
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Note. Permeable pavers drain water through the paving joints into a stone drainage base
(Lucke & Dierkes, 2015).
Storm Sidewalks
Storm sidewalks are grey infrastructure implements used in place of traditional sidewalks
as a holding mechanism for rainwater that falls on the sidewalks and streets. Sidewalks in NYC
are usually five to eight inches of concrete on top of eight to twelve inches of processed

aggregate gravel. With traditional sidewalks in NYC almost all of rainwater sheets off the
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concrete directly into the combined sewer system. Most areas in the city contain retrofitting with
permeable pavements, which allow stormwater to penetrate the hardscapes and dissipate through
pervious base materials that the porous pavements rest on.

Some of the city’s sidewalks contain structures and utilities within that do not allow for
much excavation beneath the existing sidewalk. In those instances, other options could be used in
order to catch the stormwater runoff without interrupting and rebuilding the buried utility
Services.

Storm sidewalks are constructed of a galvanized grating system with fiberglass catchment
bins approximately one-foot deep (like a trench drain) that will replace the concrete and some of
the base materials. The units contain interconnected water outlets dumping into other units or
drainage basins. Similar to blue roofs and cisterns, computer-controlled gates could release
stormwater into the drainage system when treatment facilities process all sewage and stormwater
combination reducing the amount of sewage entering the environment through CSOs.

This system can be designed with easy to install components replacing some of almost all
existing sidewalks depending on logistics and need. For winter conditions, engineers install
radiant glycol heating systems along the arteries of the system to prevent freezing and ice
blockages during winter systems. The surface will be skid resistant and micro porous to prevent
debris from entering the system. Removable access panels will be able to easily be removed for

cleaning and maintenance.
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Figure 14

Storm Sidewalk Cross Section
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Note. Conceptual drawing to address certain areas where insufficient subsurface conditions may

exist or where it is desirable to retain stormwater for greywater use.
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Figure 15

Storm Sidewalk Plan View
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Note. Conceptual drawing plan view without porous concrete depicted to illustrate water flow.
The storm sidewalk would look similar to any other sidewalk from the surface.
Rain Barrel/Cistern
Rain Barrels cisterns are structures that collect and store water from rooftop drainage
systems. The rainwater storage systems can be as simple as barrels or complex water tanks with
numerous pumps and valves to effectively store the collected stormwater. The use of stormwater

can be for irrigation of green roofs, gardens, lawns planters, and other botanies (Philadelphia
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Water, 2016). Cisterns temporarily hold stormwater during a rain event then the water releases
into the sewer system after the rain event if the stormwater is not used for irrigation or other
uses. In most cases water levels are kept at a minimum in a cistern to preserve room for
rainwater from upcoming storms.

Some cistern systems have filtration, chlorine, and ultraviolet treatment systems so the
stormwater can be used for some plumbing applications like providing water to urinals and
toilets. Just as a CSO is a safety mechanism for an overstressed combined sewer system, cisterns
have a bypass mechanism that releases excess water through the downspout during heavy rain
events if the cistern becomes full. Although each cistern individually holds a small volume of

stormwater collectively as a system cistern can prevent CSO events (Philadelphia Water, 2016).
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Commercial Style Rain Barrel or Cistern

Figure 16

Cistern System Diagram
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Note. Example of a cistern system with filtration and pumps for grey water use (Low Impact
Development Center, Inc., 2016).
Actions with Sustainable Solutions

Even with the great technological advances, America and the world has made over the
past century, the problem of dumping raw sewage in local waterways is a major engineering
concern. Modern engineers often design underground stormwater holding structures to add
capacity to combined sewer systems (Brombach, 2002). Replacing impervious surfaces with
pervious pavements and pervious hardscapes also reduces strain on combined sewer systems
(Clary, Urbonas, Jones, Strecker, Quigley, 2002). Sensors and computers control the release of

stormwater in holding tanks to maximize the efficiency of existing systems (Schu“tze,
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Campisano, Colas, Schilling, & Vanrolleghem., 2004). These control systems can help
municipalities meet permits, laws and regulations regarding discharge levels (Schroeder,
Riechel, Matzinger, Rouault, & Sonnenberg, 2011). Simpler and smaller solutions are often more
attractive to government agencies because of being easier to manage, fund, and understand.

Some non-profits and grass roots organizations understand how small solutions can
collectively make big changes. One example of such an organization is a grass roots green
infrastructure called Depave from Portland, OR. Depave works to remove unnecessary and
unused pavement in urban areas replacing these areas with green areas that mitigate stormwater
runoff, and “overcome the social and environmental impacts of pavement” (Leonard, 2015, p.
18).

Besides physically and financially supporting the mission, Depave also promotes
environmental education, a sense of community, and advocacy to forward the mission of
improving the urban environment (Leonard, 2015). Organizations like Depave demonstrate that
small scale improvements sometimes called “DIY urbanism” is a cost-effective method for
improving the urban water quality and the environment. Activist organizations like Depave
support the notion that collective smaller environmental projects collectively can make great
contributions to the urban environment including water quality.

Rather than depending on city wide sewage engineering solutions, much of the CSO
problems can likely be solved collectively by local stormwater controls on individual properties.
With the right combinations of stormwater implements installed on individual properties
stormwater can be controlled thus reducing CSO events in the city. Smaller projects can be
successful, easy to manage and cost efficient. The purpose of this study was to evaluate the

hydrological effectiveness of many stormwater implements, estimate the costs of the
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implements, and create a flow chart that can help in the decision-making process regarding
stormwater implement installation.

It is important for governments and NPOs that provide grant funding to know what
implements work best in varying situations along with a cost component to get the most result
from grant funding. Additionally, property owners, governments, and contractors need to know

what implements will provide the best results at the lowest cost depending on the variables.
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Chapter 11
METHODOLOGY
Study Description

The purpose of this study was to test and estimate costs of some common individual
property rainwater runoff controls. Governments, NGOs, and corporations need to know if
common CSO reduction implements are effective and affordable. Experimental research and
property-based cost estimation was used to collect data for the project. First, a hydraulic study
was conducted to verify if certain common implements work effectively. Next, a cost analysis
was performed to ensure the method cost effective or cost prohibitive. Finally, other
considerations such physical implementation limits, logistics, additional environmental benefits,
aesthetics, and usability were acknowledged. The research does not involve human participants
so a Institutional Review Board exemption has been obtained for this project which is presented
in Appendix A.

Quantitative methodology was used to measure and evaluate the effectiveness and costs
of the implements. One tool to be created in the study is an implement selection tool which will
incorporate the quantitative results of the study but also include options for aesthetics, other
green infrastructure benefits and accessibility which can be more qualitative in nature.

Questions for Research

It is widely recognized that controlling where, when, and how much storm water enters

urban combined system has a direct effect on the sewer system and thus CSO events. Property

specific storm water control plans, along with centralized control centers, have the potential to
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reduce CSO events by reducing and delaying storm water runoff into the drainage system. There
are some important questions that need to be answered to determine how effective localized
storm water catchment devices are concerning the reduction of CSO events. Though many
specific questions can be answered, the following questions can help determine if such a project
is achievable for New York City.

1. Can stormwater be significantly delayed and reduced through property specific

engineering controls that will reduce CSO pollution?
2. Can stormwater control devices cost effectively control stormwater?
3. lsit logistically feasible to install the tested implements?
Hypotheses

Overall, it is expected that the questions for research will demonstrate retrofitted stormwater
implements are a viable solution for stormwater runoff that produces CSO events in New York
City.

1. Even with basic and simplistic water control devices, rainwater runoff can be
controlled on each individual property by a variety of measures including permeable
pavements, blue roofs, modified green roofs and water storage tanks.

2. The devices will be cost effective and reasonable without overburdening New York
City financially.

3. In most instances, storm water control devices can be installed with no or minor
logistical issues.

Weather Parameters
For this study, a 2” per hour storm for two hours was chosen as storm that would need to
be addressed. According to weather underground data from 2015 to 2019 there were no storms

greater than 4” in a 24-hour period for New York City and there were no storms that produced
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greater than a 2” per hour in any one hour (Weather Underground, 2020). Combining these two
parameters would demonstrate that every storm from 2015 to 2019 could have been addressed
with the systems to be tested. Some storms like 2011 Hurricane Sandy produced less rain
however the storm surge along with the rain flooded most underground systems along with
tremendous above ground damage. No amount of drainage infrastructure could have kept the
flooding from happening and certainly could not have prevented CSO overflows.

During the past 150 years precipitation at Central Park has been above 4” in a 24-hour
period 23 times assuming no day/month combination had multiple 4” plus days (National
Weather Service, 2019). Only six of those days were greater than 5 during a 24-hour period in
Central Park. Historically a storm once every five years would break the parameter of 4” in a 24-
hour period and a 5” storm once every 25 years. Where the final line is drawn for real world
implementation is up for discussion, however the 4” total storm over 2 hours is a reasonable

starting point.
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Table 1

Central Park Highest Daily Precipitation

Central Park, NY
Highest Daily Precipitation (Inches)
1869-2016

Last Updated: 7/28/19

205 | 212 2.95 1.89 248 260 | 2.17 2.85 3.84 | 498 1.69 1.72

192 | 2.98 2.41 1.93 1.10 2.79 1.79 2.49 2.12 2.16 1.70 2.16
2.42 1.55 2.25 1.90 1.66 3.01 2.80 2.71 3.32 1.55 2.60 1.63
2.73 2.10 1.65 1.99 2.02 2.75 1.76 3.25 348 | 4.05 1.44 1.84

1.50 1.43 1.81 2.76 3.02 2.80 | 3.07 1.44 2.45 1.99 1.94 1.28
1.65 | 2.74 2.63 2.52 1.46 262 | 1.97 | 3.31 3.26 | 239 1.47 1.60
2.67 | 2.96 1.87 1.35 3.82 4.16 | 3.13 2.18 2.07 | 4.09 2.96 1.98
1.25 1.15 1.78 1.93 3.02 1.47 1.80 2.60 4.86 | 4.30 7.40 1.54
1.42 1.74 1.82 3.42 1.42 2.55 1.09 4.10 0.86 7.33 3.65 2.54
1.80 | 2.63 1.62 431 2.10 2.07 1.79 4.64 1.38 2.16 1.70 1.62
1.46 2.74 2.94 1.10 1.67 1.14 1.94 2.39 2.90 3.06 1.41 241
2.35 1.66 2.33 2.12 1.84 2,18 | 2.68 3.62 235 | 426 2.39 1.60
1.44 2.42 3.86 1.26 1.66 1.71 3.16 2.70 3.94 2.75 2.06 3.03
2.06 1.59 1.97 2.72 3.38 2.54 1.60 5.81 3.82 1.76 223 222
1.27 1.73 1.81 7.57 1.16 1.13 | 2.33 1.52 4.16 1.70 243 1.34
1.44 1.40 2.03 3.29 2.66 1.31 1.38 4.80 5.02 2.15 2.39 2.25
1.36 1.49 1.42 1.29 1.05 1.82 | 3.13 2.86 337 | 2.28 1.54 2.28
2.10 1.50 3.10 2.19 2.18 2.30 1.76 3.95 3.92 245 1.24 1.30
239 | 2.15 2.19 1.96 2.02 2.16 1.82 2.53 430 | 435 1.95 1.19
1.41 3.07 1.93 1.96 2.03 1.39 1.97 3.63 2.32 2.78 3.37 1.82
3.45 1.86 2.37 228 1.94 1.70 | 2.26 4.19 5.54 2.17 1.33 2.49
1.70 | 2.39 3.44 2.45 1.25 1.96 1.86 1.85 2.34 1.45 2.03 2.18
2.55 1.38 1.60 2.34 2.70 1.75 | 241 3.03 828 | 297 1.84 1.61
2.18 1.69 2.05 2.17 2.07 1.46 | 3.75 3.61 2.26 | 251 1.95 1.42
1.80 | 2.11 4.25 1.68 0.86 1.28 1.64 1.86 236 | 3.30 1.36 1.30
2.19 | 1.87 1.42 1.88 1.28 429 | 3.80 | 324 | 234 [ 340 1.91 1.66
1.94 1.56 1.79 2.04 2.62 2.11 2.65 4.16 3.13 1.88 2.15 2.14
1.87 1.21 2.98 2.74 1.16 1.69 | 3.11 3.99 3.84 2.49 2.14 1.35
1.03 2.26 2.03 0.91 3.99 2.57 3.47 2.68 2.18 3.67 2.20 2.52
1.19 - 2.45 4.97 2.19 3.07 | 3.56 2.30 2.64 1.64 1.11 1.69
1.51 - 2.20 - 3.13 - 2.29 3.76 - 241 - 2.31
Red shading represents highest daily precipitation for the specific month.

Note. Highest daily rainfall totals from Central Park in NYC since 1869 (National Weather

Service, 2019).
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Testing Instruments
Water Delivery System

The water delivery system is designed to simulate rain with the use of four multiple
pattern heavy duty handheld sprayers on each 100-sf test area. The sprayers can be positioned on
the ground, on a holder or held by hand depending on flow, spray selection and wind. Four 25-
foot marine hoses are attached to the sprayers and to a brass four-way splitter with individual
shut off valves to allow positioning along all sides of the test model. Before the splitter is the
automatic adjustable flow meter which allows for a more precise adjustment than a ball or gate
valve. Ahead of the flow meter is an optional water pressure regulator, which becomes necessary
if the water pressure high.

Attached to the pressure regulator or the flow meter is the water meter. The water meter
is a cumulative meter that uses ultrasonic measurement. The flow meter is used in many
household applications with an accuracy of +/- 1.5% in normal flow and +/- 3% in extended low
flow range. The flow range is .1 GPM to 25 GPM, which is acceptable for the projected flow rate
of about 2 GPM. The meter is designed for water temperatures of 33’ to 140’ with an ambient
temperature of 35’ to 140’ therefore testing will commence with 35’ and rising with a projection
of 35’ or more for a minimum of three hours.

The water meter is connected to a 50’ garden hose coming from a % HP submersible
electric water pump in a 275-gallon water tank. The water tank fills between 250 gallons and 275
gallons. The water tank is a second measure to confirm the water meter’s accuracy and act as a
visual account of the water used. When testing on the roof, the water tank rises to within 6’ of

roof grade as a means of keeping the head pressure high enough to get the desired results. A
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generator or 110v power source is used to power the submersible pump. Using a video camera
and an iPhone aids with documenting results.
Water Delivery Apparatus Parts
(1) 275-gallon water tank—I1BC water tote
(1) % hp submersible water pump-AC 110
(1) 50’ garden hose 1/2” ID
(4) 25’ boat and camper hose 1/2” ID
(1) 4-way brass hose splitter with shut off
(4) Heavy duty garden hose nozzle 10 pattern variable spray
(1) Brass water pressure regulator
(1) Automatic flow meter water flow restrictor
(1) FlowlQ 2100 Water with garden hose adaptors
(1) 5-gallon bucket
(1) Portable generator or 110v power source
(2) Extension cord
(1) Hyster 6000 LB forklift
(2) Electric scissor lift or truck mounted hydraulic lift
(1) Video camera

(1) iPhone
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Figure 17

Rain Simulation Setup

Hose
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Note. Illustration of the system designed to simulate rain on 10’ x 10” model with 250 gallons of
water to simulate a 2” per hour storm for a 2-hour duration.
Blue Roof Model

The blue roof model was constructed an asphalt pavement in a 2°’x8” lumber box
measuring 150” x 96” lined with 10 mil plastic. The box was carefully filled with %4 crushed
stone coarse aggregate. Crushed stone has approximately 40% to 55% void space according to
test data (Contech — product data). The ASTM 6 %.” stone for this test was sourced from Tilcon
Connecticut at the New Britain, CT Quarry. Blue roof construction with crushed stone is the
simplest construction and most predictable of all the models in this project.
Parts-Blue Roof

27x8” Lumber walls—150” x 96 x 7.5” wood box
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10 Mil plastic sheeting-1 partial roll

ASTM 6 %" Stone-4 Tons

Asphalt surface for box and plastic

Permeable Pavers Free Draining and Clay Simulation

Both permeable paver models were excavated at an industrial site in New Britain, CT at a
depth of approximately 30” deep and 10’ x 10’ square. The clay simulation model was first lined
with 2 layers of 10 mil plastic and then both models lined with geotextile fabric to keep the stone
and soil separated. Both models were filled with 1° of %4 crushed stone. A 4” perforated ads
monitoring pipe was installed at this level with 8” horizontal and 2’ vertical for monitoring from
above. Another 1’ of %4” crushed stone is placed on top. An additional 1” of stone dust is placed
on the stone as bedding for the pavers. A 2”x4” frame is constructed around the model as support
for the pavers. The 4” x 8” permeable designed pavers are installed with more stone dust brushed
in the voids of the pavers. The clay simulated model was constructed with a pump sump installed
in order to pump out excess water if necessary.

Parts — Permeable pavers — each model

100 SF pavers 47x 8”7 x 2.5”

ASTM 6 %" Stone-12 Tons

Coarse screenings-1 Ton

2” x 4” Wooden Frame

4” x 10’ perforated HDPE Pipe for monitoring

Geotextile fabric—1 partial roll

10 Mil plastic sheeting-1 partial roll (Clay Simulation Only)

12” x 1’ perforated HDPE Pipe for pump (Clay Simulation Only)
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Modified Green Roof

This study incorporated a product called Green Grid G4 pre grown green roof units. The
units are 2’ x 2’ x 4” plastic containers filled with high drainage growing medium and a variety
of suitable plants. These units had some untended chive growth at the nursery and sold at a
discount. The G4 units can be placed directly on the roof or other surfaces including crushed
stone. The Green Grid units have easy installation, flexibility, costs, and predictability. As it is
obvious that 4” of water will not fit into the units because the units contain dirt, requiring testing
for assessing permeability. With maximum saturation of 100%, additional rainwater will need to
be controlled by a drainage layer under the Green Grid units. This model was placed on a
crushed stone base like the blue roof. For cost estimation Green Grid units will be placed in
addition to the full capacity blue roof. For this model all materials were transported in a platform
lift truck with a capacity of 1000 LBS to a flat roof 20’ tall.
Parts — Modified Green Roof

4”x4” Lumber walls—150” x 96” x 3.5” wood box

Green Roof Plastic reservoir roll.

ASTM 6 %" Stone-4 Tons

25 Green Grid G4 pre-grown units

Mathematical Storage Tank Formula

For storage tanks or cisterns, a mathematical formula estimates the size of the storage
tank(s) needed to store water. Additional costs for piping must be calculated in the final
calculation. Tanks can be used for roofs and runoff collection.
The following formula is for calculating water volumes:

X=rainfall in inches
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Y = SF of roof or another surface area

Given 7.48 gallons per CU FT

Y * (X /12) * 7.48 = gallons of accumulated water

SF roof * rainfall inches / 12 * 7.48 = gallons per SF
To figure how much water is produced per 1" of rainfall on a 100 sf roof the following
calculation can be performed:

100 SQ FT roof * 1-inch rain = 100 SQ FT *.0833 FT = 8.3 CU FT Water

1 CU FT water = 7.48 gallons

8.33 CUFT * 7.48 = 62.3 gallons
Thus, each SQ FT of roof with 1” of rain accumulates .623 gallons of water.
With a 100 SF roof there would be a minimum of 62.3-gallon storage capacity to hold a 1”
storm.

Answering the Research Questions

The following localized storm water implementations will be studied for their costs and
effectiveness: blue roofs, green roofs, cisterns, and porous pavements. Though many other
implements exist, these popular implements can be modeled and tested to simulate actual
conditions in New York City.

For the hydraulic analysis will be performed on each of the following implements:
modified green roof, pervious pavement (pavers), and blue roof. A simulated 2-inch per hour
storm over a 2-hour duration used to test the performance of each system. The simulated storm
system consists of a sprinkler, water source, and a calibrated flow meter as described above. A

mathematical analysis will be used for storage tank volume.
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Adjustments or redesign of the test model occurs in the event the implement fails to
handle the indicated storm water by either permeability or storage. Volume increases through a
larger aggregate layer while a permeability failure may require a material replacement or design
change. Each test device will contain an overflow indicator that signals when the implement is at
capacity and can measure excess water; the implement is unable to process over the test period.

To achieve the optimal tank volume design other studies used marginal benefit theory to
enhance the efficiency of the storm water holding tank’s volume. However, for this study, a
simple hydraulic calculation will be used knowing that during implementation hydraulic designs
and theory will be handled by a qualified engineering firm. The focus on this study is on the
conceptualization of solutions. For cisterns, hydraulic volume analysis that uses surface area and
storm data can be used to determine tank size.

Effectiveness will be measured as a true or false statement. Effectiveness is true if the
implement can handle the two-inch per hour storm for at least two hours with the square footage
the designed implement can handle. According to a Cornell University study, a one-inch storm in
one hour and a two-inch storm in six hours is a once per year event for New York City (Extreme
Precipitation in New York & New England, n.d.). For this study, the drainage implement is
considered effective if it is permeable enough to accept the 2” per hour rate for two hours and
hold the volume of water applied throughout the entire test.

Finally, an analysis of NYC urban development will determine the maximum percentage
of the city that stormwater implements can hold or divert water compared to the area of city
streets with no room for drainage swales or other infrastructure. The overall effectiveness could

be limited by how much stormwater enters the drainage system through city streets if road
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drainage is not addressed. Since streets are government owned, the responsibility of runoff
control falls under public works and the Department of Transportation under this proposal.
Cost Calculations

For each type of implement, a cost estimation will be calculated. The calculations for an
average cost per square foot for each implement will come by using 2020 Bluebook equipment
rates, 2020 materials, and 2020 New York City Union rates. Consideration on insurance costs,
overhead, and profit is within the cost analysis. Additionally, the price per square foot of the
entire property will be calculated. Property types, access, and locations are in the cost analysis.
Equipment and labor data for other cities can easily be substituted to create an estimate for urban
areas other than NYC.

The Connecticut Con-9 form estimates the costs of the project in multiple segments. The
Connecticut Con-9 form is used by the Connecticut DOT for project scope estimate changes and
for tracking costs by time and material. When being used for estimation the forms are accurate
and aid with justifying price changes or costs for new work. The form is simple, easy to read,
and quick to fill out.

Data will be entered in the labor section that includes class and pay rate according to
2020 local New York, NY union classifications and pay rates. The insurance and taxes will be
estimated at a factor of .5 which is about average for the area. The insurance rate can he higher
or lower for each individual contractor depending on work type and safety record. The form
calculates a 20% markup for overhead and profit on labor.

Next, the Con-9 form has an area for recording and calculating materials to include the
material description, unit, unit price, and total price. Using a form, to calculate 15% and add to

the total for overhead and profit is also a part of the process. Lower cost incidental materials

61



usually are not included on this form. Delivery costs are often but not always calculated into the
material price and often during a scope estimate, the form includes average or general prices.
Most prices for materials prices will include recent quotes on the material.

The equipment is listed by size and class or by an example piece. The recorded data
included idle or active, number of pieces, total hours, rate, and total amount. The equipment
costs derive from a data source called Equipmentwatch. When gathering data on Federal
Highway jobs and many other organizations, the standard when calculating equipment costs is
using Equipmentwatch. In the estimates a larger than necessary piece of equipment may be used
for cost estimation to ensure the estimated equipment costs are not too low because of equipment
size. Equipment is not marked up in this section because the rates include because of hourly
billing instead of daily, weekly, or monthly. Rarely for estimation purposes is idle time
considered, all rates are estimated as active.

There will be up to six Connecticut Con 9 estimates for each property broken down in the
following stages: hardscape demolition, excavation for permeable pavers, earthwork for
permeable pavers, permeable paver installation, blue roof installation, and green roof installation.
Unless a small area, the estimates will be either to the day or half day rather than using an exact
unit per hour to calculate. The per day or half day is more real-world accurate accounting for set
up, tear down, and human nature. Overtime is not accounted for in the estimates as overtime
should be only used for emergencies and instances where the production savings will be greater

than the overtime costs.
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Figure 18
Con-9 Estimate Worksheet

CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DESCRIPTION OF WORI B h—— CONSTRUCTION ORDER
Scope Estimate
Progress (progress payment = 30%
Fin ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Total Unit ide ) or Total
Class No. Hours Rate | Amount Description Quantity Price Amount Size and Class Afxr” No. Holrs Rate Amount
0.00
0.00
0.00
0.00
0.00]
0.00
0.00
0.00
0.00
0.00
0.00
0.00
| 1] Total Labor 0.00
2 Health 0.00
Welfare 0.00
and 0.00
Pension 0.00] |Total
0.00] |Less Discounts
3| Ins. and Taxes on ltem 1 0.00] |Total
4] 20% of (Iltems 1 +2 + 3) 0.00] |Additional % __=__15 %
o
<l tame oy 200] froa ol
Inspector: Date: [Contractor's Representative: Date: Daily Total
Progress Total:
Total to Date
ConnDOT
—

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.

Note. The Con-9 form is used by the Connecticut DOT for cost plus tracking and for contractor
and engineer estimates of cost (Connecticut Department of Transportation., 2020)
Estimate Case Studies
Since there are 5 boroughs in New York City, each borough divides into three section
then a random property will be selected in each section for a total of 15 properties. There is a
GIS report generated for each property containing information such as the address, location in

the city, property type, property map, lot dimensions, and number of floors. Also, in the process
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is completing a takeoff using Bluebeam Revu software along with Google Earth imagery, to
estimate roof type, roof square footage, hardscape area, green area, and overall lot area.

The data allows for a decision to be made on the roof type and construction plan,
especially when using 3D views on Google Earth. Using the GIS data along with Google Earth,
an accurate assessment of the individual property can be made in order to estimate the
appropriate areas and create costs for the construction on the Con-9 form. For each property, a
combined PDF will be compiled containing GIS information, Google Earth images, and the
estimated costs for each construction stage with a cumulative cost also calculated.

Some properties pitched roofs so Blue Roofs and Green Roofs will not apply. A small
cost allowance in the Blue Roof includes an estimate to cover the cost of imbedded roof leaders
under the new permeable hardscape. The excavation and aggregate under the hardscape could
increase to accept the runoff from the pitched roof. Generally, the pitched roof buildings are
found in residential areas.

Below is an example of the raw data used to compile the quantities and cost estimate of a
property. Each of the fifteen properties will have a data file that contains GIS information,
photos, takeoffs, and the estimates in one PDF file about 9 to 11 pages long. The detailed

estimates of all case studies are within Appendix B.
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Figure 19
Example of Property Location in NYC

2/11/2020 NYCityMap » DolTT « City-Wide GIS

Atlantic Ocean miles bedd

@pyﬂghl 2020 The City nﬁa

gis.nyc.gov/doitt/webmap/print.h -2&p ,1801 Basi 137,WEST+122+STREET, MANHATTAN 12

Note. Illlustration of where the example property in located in the city.

65



Figure 20
GIS Map of Property with Markup

2/4/2020 NYCityMap * DolTT s City-Wide GIS

/printhtm?z=10&p=998750,233173&c=GISBasic&s=a:137, WEST+122+STREET, MANHATTAN 1/2

gis.nyc.gf P/P

Note. Highlighted property with boundary, roof and hardscape takeoffs marked on GIS map.
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Figure 21

Overhead Picture of Property

Note. Overhead images of property were used from Bing or Google to identify hardscapes and

roof types with features for estimation purposes. 3d views were sometimes also used

(Google.com, 2020).
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Figure 22

Street View Picture of Property

Note. Street view images of property were used from Bing or Google to identify hardscapes and
construction obstructions for estimation purposes (Google.com, 2020).

One cost estimate for a cistern system stems from each of the fifteen properties. Cisterns
are more difficult to estimate accurately because of the need for in-depth knowledge of the roof
drainage system, water systems, and availability of interior storage area. However, at times there
is a need for a generalized estimate. Because of many unknown factors only one estimate was
generated for cisterns rather than 15 separate estimates with each property.

Final calculations derived from the data provides a high, low, and average cost per square
foot of permeable pavers, blue roofs, and green roofs. In addition, there is a calculation of the
high, low, and average cost per square foot retrofit cost for each property. Furthermore, there is
an analysis for the property area, type, and size for costs and feasibility.

Implementation of the Feasibility Tool and Cost Calculation
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It is physically not possible to place implements in some areas of New York City and
other urban areas due to lack of available outdoor and indoor space, building engineering,
weather, outdoor space use, underground utilities, soil conditions, etc. If necessary, a feasibility
tool will be developed using economic and performance data to find feasible solutions.
Considerations will be roof load ratings, access, outdoor free area, existing utilities, land use, and
topography.

Each implement contains details such as physical dimensions as well as cross sections,
geometry, and mass. Gathering a huge amount of data can help identify the best performing
implements to consider at the best cost. Using property data, information and cost calculations
from the study, a cost estimate for the implements can be derived. In instances where all data is
available, the following determinations are on each property: gallons of storm water held or
eliminated, cost of the project, and cost per gallon of storm water mitigated on the property.

Study Limitations

Construction and design are virtually unlimited, but this project only modeled and tested
a few types of solutions with basic construction methods. No two properties in New York are
exactly the same. Differences in owners, properties, construction materials, and methods may
mean actual higher or lower costs than estimated. This concept was demonstrated with costs
differences on different properties for the same construction materials and methods. Some
properties may considerably cost more to retrofit while others could cost much less.

The retrofit of streets and roads should be completed in conjunction with building
drainage retrofits. If the roads are kept impervious with street drainage entering the combined
sewer system, then the performance of the overall system would be jeopardized. In an area with

triggered at .1” of rain and 25% street coverage, the new trigger would be at .4” rain even though
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the other 75% of the area could take minimally 2” of rain. 25% of the area could negate most of
the benefit gained by the other 75% of retrofitted properties.

At this time computer applications and remote-control valves are not designed or
manufactured. Though costs are for electronic valves, much work has to be done to create a
viable product. Designing release schedules could be problematic if the city does not know
where each buildings’ drains lead to. There could be inconsistencies with programming and
coordination that could affect performance and costs of the system.

There is a structural analysis considered when adding weight or wind load to buildings.
Most buildings in New York can handle heavy snow and wind loads as the coastal city can be in
the path of hurricanes and heavy snow produced by Nor’easters. In the event that a structural
analysis was returned on a building that deemed it in sufficient to carry the additional roof loads
there are possible solutions. The structural integrity of the insufficient building members could
be strengthened, or a cistern system installed on the lowest level, in the ground or on grade.
Another solution would be for the drainage to be released into the base of retrofitted hardscapes.
Nonetheless structural analysis will need to be completed on structures before the addition of any

drainage implements.
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Chapter IV
RESULTS
Overview

The results of these experiments and estimates are presented by category function and
costs. The functionality of each model was based on the ability of the model to withstand a 4”
rainstorm in a 2-hour period. Each model was evaluated on its ability to freely drain the storm
without runoff along with hold the entire 4” of water without overflowing. During each
experiment, the flow rates varied some and water flow rates were adjusted from time to time
with the result close to the desired volume and time.

For cost estimates and feasibility, three properties were randomly chosen from each of
the five boroughs (Bronx, Brooklyn, Manhattan, Queens, and Staten Island). Each property was
located on New York Cities GIS and a property card was created in scale with a map. Google
earth and Bing maps were also downloaded for each property. The data provided information
that allowed for an estimate of the property’s overall area, sidewalks, other hardscapes, roof area,
roof types, building heights, and construction logistics. A detailed construction estimate was
created for each property using construction techniques represented by the tested models.

Logistics and construction feasibility were explored with the estimate of each property. A
logistical study concluded that existing roofs should be flat in order to consider blue and green
roof operations. Higher traffic areas may need to be constructed during night hours. Taller
buildings could be better served with grey water holding tanks due to the ability to reuse the grey

water and the difficult logistics of using larger cranes to transport and install construction
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materials. Not all logistical issues were anticipated or addressed however the examples fairly
depict anticipated projects costs based on NYC union wages, Equipment Watch FHWA (Federal
Highway Administration) hourly rates, anticipated insurance costs, payroll taxes, materials,
transportation, overhead, and profit. Copies of the equipment rates are located in Appendix C
along with actual material quotes in Appendix D.

The samples from each borough were compiled providing both simple and weighted
averages cost average for blue roofs and permeable pavers for each project. Basic green roof
costs were also tabulated. Green roofs provide many other economic benefits, however blue
roofs are the most economical.

Permeable Pavers Models
Construction

The permeable paver models were constructed in New Britain, CT at an industrial
building with free draining materials in March of 2019. An excavator was used to remove the
soils and place the % aggregate. Geotextile fabric was placed on the subgrade before the stone
was installed. On the clay simulation model 10 mil plastic sheeting was installed on the subgrade
below the geotextile fabric. Marafi 140N was used as the geotextile fabric on this model as the
Marafi 140N is commonly used as geotextile fabric on road and highway projects. The stone dust
and %, stone was sourced locally in New Britain, CT at the Tilcon Quarry. The stone dust layer
is used to create a flatbed for the pavers to be installed. The pavers were also sourced locally and
are compliant with the Americans with Disabilities ACT (ADA) with joints of %4” or less. The
ADA compliant permeable pavers were placed on the stone dust bed then the joints were filled
with the same stone dust. A 250-pound plate compactor was used to compact the subgrade,

stone, stone dust and finally used on top of the pavers to seal the job. Both models were
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constructed with monitoring wells and the clay simulated model was built with a sump for a
pump to remove water between tests if needed.

These 100 square foot models sat for 9 months exposed to rain, sun, runoff, dust, and
other environmental factors. After 9 months the models were still in excellent condition without
deformations. Though the models were not intended to sit for a long period of time before testing
it is important to note the models are durable over time and can be tested repeatedly.
Additionally, the models demonstrated the ability to process normal weather events as there was
no indication of standing water in either model. Below is a section of the models as tested with
exception of the installed monitoring wells and pump basin.

Figure 23

Permeable Paver Model Section View

Permeable Paver Section

Free Draining Clay Simulation

+—Permeable Pavers 4'
\Stone Dust 1"/

"3/4 stone 24" —"

— Geotextile —_

10 Mil Plastic /

(Not to Scale)

Note. Section view illustration of how each model was constructed in New Britain, CT for

Testing.
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Figure 24

Permeable Paver Model Plan View

Permeable Paver Model Plan View

Monitoring Well

10 \ 10"
10" 10"
o
Pump Out Sump
Permeable Pavers
Free Draining Model Clay Simulation Model

Note. Plan view illustration of how each model was constructed in New Britain, CT for Testing.
Permeable Pavers Free Draining Function

This test began at 2:23 pm and lasted until 4:08 pm for a duration of 105 minutes and
approximately 253 gallons of water applied. The permeable pavers free draining model was the
third model tested. The flow rate was increased on this model as the permeable paver model over
simulated clay performed very well. On average this model was tested at 144 gph rather than the
125 gph benchmark which produced the same 4” storm but in less time. This model was able to
process all the water without pooling or run-off. At the end of the testing there was no visible
water in the monitoring indicating that there was much more capacity of the model to capture a
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greater volume of water. The model demonstrated that it could process a storm stronger than 2”

per hour over a 2-hour period.

Table 2

Permeable Paver over Free Draining Soil

Permeable Paver Over Free Draining

Model Name: Soil

Surface

Dimensions Length FT Width FT Square FT
10 10 100

Total

Water Meter Start End Used

Units =Cubic Feet 64.067 97.566 33.499

Gallons used 250.57252

Pre meter leak add 2

Total Gallons Used 252.57252

Duration Start Finish Duration

Hours: Min 14:23 16:08 1:45

Min 105

Gallons Per hour

Goal 125

Overall GPH 144.3272

Total Gallons 252.5725

100 Square Foot Model at 4" Rain requires 250 Gallons. Water 2 hours = 125 GPH

Note. Results from testing on January 15, 2020
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Permeable Pavers Over Simulated Clay

This test began at 12:15 pm and lasted until 2:18 pm for a duration of 123 minutes and
approximately 254 gallons of water applied. The permeable pavers free draining model was the
second model tested. The flow rate varied from 112 GPH to 150 GPH throughout the testing. On
average this model was tested at 124 GPH which was close to the 125 GPH benchmark and
processed 254 gallons of water. This model was able to process all the water without pooling or
run-off. At the end of the testing there was no visible water in the monitoring indicating that
there was much more capacity of the model to capture a greater volume of water. The model

demonstrated that it could process a 2” per hour storm over a 2-hour period.
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Table 3

Permeable Paver over Simulated Clay

Permeable Pavers Simulating Clay Function

Model Name: Permeable Paver Over Simulated Clay Soil
Surface
Dimensions Length FT Width FT Square FT

10 10 100
Water Meter Start End Total Used
Units =Cubic Feet 31.306 63.962 32.656
Gallons used 244.26688
Pre meter leak add 10
Total Gallons Used 254.26688
Duration Start Finish Duration
Hours: Min 12:15 14:18 2:03
Min 123
Gallons Per hour
Goal 125
Overall GPH 124.0326
Total Gallons 254.2669

100 Square Foot Model at 4" Rain requires 250 Gallons. Water 2 hours = 125 GPH

Note. Results from testing on January 15, 2020
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Permeable Paver Logistics

Permeable pavers can be used in place of most hardscapes including concrete sidewalks,
asphalt roads, cobblestone, and other nonpermeable surfaces. The pavers are ADA compliant
meaning for use as sidewalks and roadways. The construction of permeable pavers differs from
regular sidewalks in that the installation of pavers is one by one, which requires more labor. The
pavers require a different base material with additional depth compared to other sidewalks and
patios. Generally, sidewalks require 8” of a dense graded processed base, whereas the median
base section of permeable pavers is 24” of crushed stone. The extra 16 of depth requires more
excavation, more stone product, and more disposals of existing soils.

There are some areas of the city that contain sidewalks that appear on the ground;
however, these sidewalks suspend from a bridge or mezzanine type of structure that does not
allow for the construction of permeable pavers. Buried utilities can also create difficulty when
excavating and placing base. Utilities should be at least 30” below grade; however, there are
many instances where they are much closer to the surface. All excavations require #811 or Call
Before You Dig tickets for mark out of existing utilities. Excavating near gas lines requires hand
excavation, which is more labor intensive. The utility profile for each building is impossible to
know without CBYD mark out and surprise utilities appear with this technique.

Being that New York City is a very populated and busy place some construction must
take place during the night so businesses can stay open and traffic can flow. Sometimes the
installation of pavers is in an area where police aid with closing sidewalks and traffic lanes in
order to complete the construction. Construction is usually staged in order to create minimal

impact on pedestrian and vehicular traffic.

78



Though there are logistical challenges to overcome with proper planning and construction
knowledge, the created estimates contain the possibility of logistical challenges and priced
accordingly. For example, light towers were carried as a cost on every estimate even if the work
can be done during the day. Productions were reduced in areas where there were visual clues of
possible utility conflicts. Permeable pavers are a good option for NYC because of easy
adjustments in the base or surface to account for the many utilities in the city.

Permeable Paver Cost

To help calculate costs over the wide profile of New York City, three properties were
chosen randomly from each of the city’s five boroughs. For each property, a takeoff was
completed using the city’s GIS data along with Google Earth pictures. Estimates were created for
each of the individual properties based on the takeoffs and logistics of the property. Because
some roofs were pitched and could not utilize blue roofs, extra stone excavation and stone was
accounted for under the hardscape sections and the roof was drained into the hardscape base. The
properties with pitched roofs were primarily residential with a much lower risk of utility
interference.

Seven of the fifteen properties included draining the roofing under the pavers or into an
open grass area. This is a practical and cost-effective solution in areas where there is enough
hardscape and grassy areas to accommodate the extra water. One property had a house on a small
lot with a swimming pool and a pitched roof. The difficulty of using permeable pavers increases
as there are the effects of splashing pool water, buried water, and electric lines and the pitch of
the existing grade around the pool. Even the most difficult properties with pitched roofs can be

cost effectively retrofitted with permeable pavers to control rainwater runoff. The remaining
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eight properties were commercial or apartment buildings with flat roofs that can use roof-based
controls.

The permeable paver installation cost estimates included four estimates for each property:
removal of existing hardscape, base excavation, backfilling with stone, and installing the pavers.
The estimates include union labor, equipment, materials, payroll taxes, insurance, and markup to
include overhead and profit. A Connecticut DOT Daily Cost-Plus sheet was used for each
estimate. This is the format that the CT DOT bases new work and price changes when submitted
by the contractor. The form is clear to read and provides a basis for accurate construction cost
estimates.

Each individual estimate was compiled for the total cost and price per square foot cost for
the installation. The estimates ranged from $25.52 per square foot to $64.63 per square foot with
a normal average of $42.84 per square foot. The weighted average of the properties is $34.21 yet,
the normal average should be more representative of the costs due to the number of smaller
properties in the city versus larger ones. Many of the smaller installations also were constructed
deeper in order to hold the water generated from the pitched roof on the property. Generally, the
smaller installations cost more than the larger installations as is demonstrated in the spreadsheet

below.
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Table 4

Hardscape Estimate Results

SF Hardscape Hardscape

Property Name Location Hardscape Cost $/SF Description

248 Revere ST Bronx 578 | $24,277.00 $42.00 | Residence 2 Floors

1965 Gleason Bronx 1492 $55,894.00 $37.46 | Residence 2 Floors

2395 Tiebout Bronx 3468 $95,885.00 $27.65 | Apartment 6 Floors
Commercial 4

329 9 Street Brooklyn 9939 | $253,610.00 $25.52 | Floors

1408 57 Street Brooklyn 988 |  $46,220.00 $46.78 | Residence 3 Floors
Commercial 1

8218 18 Ave Brooklyn 1656 | $63,153.00 $38.14 | Floor

137 W 122 Manhattan 128 $8,273.00 $64.63 | Residence 4 Floors
Commercial 12

330 W35th Manhattan 6396 | $185,998.00 $29.08 | Floors
Commercial 12

549 Broadway Manhattan 2708 | $127,251.00 $46.99 | Floors
Commercial 2

6202 Myrtle Ave | Queens 2359 |  $86,105.00 $36.50 | Floors

86-20 164 Ave Queens 1700 $75,843.00 $44.61 | Residence 1 Floor
Commercial 1

15-40 Dunkirk St | Queens 6937 | $248,840.00 $35.87 | Floors

11 Hastings St Staten 500 | $28,743.00 $57.49 | Residence 2 Floors

52 Markham PI Staten 1050 $54,094.00 $51.52 | Residence 2 Floors

251 Manhattan St | Staten 800 | $38,128.00 $47.66 | Residence 2 Floors

Note. Results from case study estimates on 15 randomized properties in NYC
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The average cost per borough ranged from $33.16 to $49.85 per square foot. There was
no preferential treatment for the estimates based on borough. The variations are due to logistics,
property sizes, and roof drainage rather than locations in the city. One online cost estimator
shows a cost of $9.15 per sf to $11.16 per SF (permeable paver) and an actual road built in New
Albany, OH has a cost of $32.65 per square foot including everything. The average of $42.84 in
New York City is a reasonable cost based on the New Albany, OH data. Though road
construction with permeable pavers may require some minor improvements over sidewalk and
driveway construction, the overall lower cost is reasonable due to higher wages in New York
City.

Table 5

Average Cost for Hardscape Retrofit per Borough

Borough Average Cost Per SF

Average Bronx $33.16
Average Brooklyn $49.85
Average Manhattan $37.52
Average Queens $45.99
Average Staten $49.59

Note. Average square foot cost of hardscape in each borough based on sample properties.
Blue Roof Model
Construction
The Blue Roof Model construction occurred just days before the testing with a 2” x 10”
lumber frame measuring 10’ x 10’ square. The frame was lined with 10 mil plastic sheeting and

filled with 8” of %4 stone. This model was built on an asphalt surface in the parking lot of an
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industrial building in New Britain, CT. Originally the blue roof model was constructed on the
roof of the building in New Britain, CT but the parameters were increased on the storm rate and
volume, so the model was reconstructed in the parking lot. The crushed stone was sourced
locally from New Britain, CT at the Tilcon Quarry.

Figure 25

Blue Roof Model Section View

Blue Roof Model

8" Section of 3/4" Stone

ﬁ -
2" x 10" Fr/

(Not to Scale)

10 Mil Plastic

Note. Section view illustration of how each model was constructed in New Britain, CT for

testing.
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Figure 26
Blue Roof Model Plan View

Blue Roof Model Plan View

xxxxxxxxxxxxxxxxxxxxxxx

8" Layer of 3/4" Stone

TR

10"
2"x 10" Frame

xxxxxxxxxxxxxxxxxxxxxx

10 Mil Plastic Not Shown

Note. Plan view illustration of how each model was constructed in New Britain, CT for testing.
Blue Roof Function

This test began at 10:17 AM and ended at 12:07 pm for a duration of 110 minutes and
approximately 241 gallons of water applied. The Blue Roof Model was the first model tested.
The flow rate varied from 120 GPH to 148 GPH throughout the testing. On average, this model
was tested at 132 GPH, which was a litter greater 125 GPH benchmark and processed 241
gallons of water. The model could have held the 250 gallons but the pump in the tank was
struggling to expel the last few gallons out of the tank. This model can handle a rate much
greater than the 125 GPH because the stone is about 50% stone and 50% air by installed volume.
The limitation on this model is the depth of the model. An 8 model in theory should take the

water associated with a 4” storm. At the end of the testing, water appeared within the top ¥z inch
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of the placed stone. The model demonstrated the ability to process a 2” per hour storm over a 2-
hour period.

Table 6
Blue Roof
Model Name: Blue Roof

Surface Width Square
Dimensions Length FT FT FT
10 10 100

Total
Water Meter Start End Used
Units =Cubic Feet 0.396 31.306 30.91
Gallons used 231.2068
Pre meter leak add 10
Total Gallons Used 241.2068

Duration Start Finish Duration
Hours: Min 10:17 12:07 1:50
Min 110

Gallons Per hour
Goal 125

Overall GPH 131.5673
Total Gallons 241.2068
100 Square Foot Model at 4 Rain requires 250 Gallons. Water 2 hours = 125GPH

Note. Results from testing on January 15, 2020
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Blue Roof Logistics

Blue roofs are much simpler to construct than permeable pavers. Two layers of geotextile
fabric, some optional berms, and aggregate create a roof that can hold rainwater with foot access
without getting wet. For many years gravel has been placed on flat roofs to protect the roofing
waterproof membrane from ultraviolet rays and falling objects from the sky. Before blue roofs
installation, the existing roof must be in good functional condition and assessed for the load of
the aggregate and water. Within this study, there were no consideration for assessment or repairs
as the assumptions determined the roofs in good condition with adequate load bearing capacity.

The top considerations for blue roof construction are the height of the roof and crane
access. Blue roofs in this study were considered for buildings 25 stories and below with the
reasoning given later in this paper.

Some buildings have various structures on the roofs including solar panels,
green houses, air conditioners, wind generators, cisterns, and other structures. Blue roof
construction can use varying depths of aggregate to compensate for lost square footage. The
construction costs per square foot of the entire roof do not vary much because the same volume
of aggregate used.

Blue Roof Costs

The cost of installing a blue roof is surprisingly substantially less than the cost of

permeable pavers. Though crane costs with an operator and oiler can be over $800 an hour not

counting set up and tear down.
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Table 7

Blue Roof Estimate Results

SF Roof Blue
Property Name Location Roof Roof Cost  $/sf Description Roof
248 Revere ST | Bronx 630 $600.00 | $0.95 | Residence 2 Floors | No
1965 Gleason Bronx 1571 | $2,800.00 | $1.78 | Residence 2 Floors | No
$103,994.0 Apartment 6
2395 Tiebout Bronx 8190 0| $12.70 | Floors Yes
$210,691.0 Commercial 4
329 9 Street Brooklyn 18295 0| $11.52 | Floors Yes
1408 57 Street | Brooklyn 1276 | $1,500.00 | $1.18 | Residence 3 Floors | No
$115,213.0 Commercial 1
8218 18 Ave Brooklyn 14895 0| $7.74 | Floor Yes
Manhatta
137 W 122 n 909 | $17,220.00 | $18.94 | Residence 4 Floors | Yes
Manhatta $117,969.0 Commercial 12
330 W35th n 8053 0| $14.65 | Floors Yes
Manhatta $261,320.0 Commercial 12
549 Broadway | n 20180 0| $12.95 | Floors Yes
6202 Myrtle Commercial 2
Ave Queens 5188 | $39,220.00 | $7.56 | Floors Yes
86-20 164 Ave | Queens 2231 | $1,800.00 | $0.81 | Residence 1 Floor | No
15-40 Dunkirk $468,787.0 Commercial 1
St Queens 57003 0| $8.22 | Floors Yes
11 Hastings St | Staten 1208 | $1,200.00 | $0.99 | Residence 2 Floors | No
52 Markham Pl | Staten 1920 | $1,200.00 | $0.63 | Residence 2 Floors | No
251 Manhattan
St Staten 1820 | $1,200.00 | $0.66 | Residence 2 Floors | No

Note. Results from case study estimates on 15 randomized properties in NYC
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Of the sample properties, eight had flat roofs estimated for blue roof installation. The
additional roofs had costs associated with downspout modifications needed to drain into the
hardscapes. The blue roof estimated costs ranged from $7.56 per square foot to $18.94 per square
foot with an average of $11.78 per square foot. Included in the costs of the blue roof installation
was an estimate for electric cellular roof drain valves. An estimated number of valves was
assigned to each roof based on square footage and design. Though such valves are not in
production, the technology is available with design ability to receive signals to open or close
based on the command of the treatment plant. The cost of applications and software was not
considered in the estimate but would be negligible based on city wide implementation.

Green Roof Function
Green Roof Construction

The green roof installed is different than sectional depictions of many green roof
applications. This model incorporated the use of Green Grid 2°x2°x4” green roof modules placed
on a blue roof model. The green roof is not the most effective or efficient means to control water
on a roof; however, there are added environmental benefits that may be desirable for building
owners and governments alike. The Green Grid green roof was installed on a roof in New
Britain, CT. The modules were transported to the roof with a truck lift and placed by hand. Since
the capacity of the blue roof was previously tested, the green roof measured primarily for

permeability.
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Figure 27

Modular Green Roof Model Section View

Green Roof Model

) Blue Roof Base
Green Grid 2'x 2'x 4" Geotextile Fabric

(Not to Scale)

Note. Section view illustration of how each model was constructed in New Britain, CT for

testing.
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Figure 28

Modular Green Roof Model Plan View

Green Roof Plan View

<«——— Blue Roof

Green Grid 2'x 2'Modules ‘

Note. Plan view illustration of how each model was constructed in New Britain, CT for testing.

Green Roof Function

This test began at 10:17 AM and ended at 12:16 pm for a duration of 119 minutes and
approximately 251 gallons of water applied. A forklift was used to raise the water tank in order
to allow the pump to push an adequate volume of water. Because at maximum height the
maximum flow was 108 GPH a different spray stream was used in order to increase flow. The
Green Roof Model was the last model tested with the test location on an actual roof. The flow
rate varied from 108 GPH to 150 GPH throughout the testing. On average this model was tested
at 127 GPH which was a litter greater 125 GPH benchmark and processed 251 gallons of water.
The model easily drained the simulated rainwater even when the application rates were at 150

GPH. The limitation on this model included the drainage layer or blue roof. The green roof has
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added environmental benefits which do not interfere with the goal of holding water as long as

there is a sufficient drainage layer and constraints.

Table 8
Green Roof
Model Name: Green Roof
Surface Width | Additional | Square
Dimensions Length FT FT SF FT
12 8 4 100
Total
Water Meter Start End Used
Units =Cubic Feet 97.566 131.116 33.55
Gallons used 250.954
Pre meter leak add 0
Total Gallons Used 250.954
Duration Start Finish Duration
Hours: Min 10:17 12:16 1:59
Min 119
Gallons Per hour
Goal 125
Overall GPH 126.5314
Total Gallons 250.954

100 Square Foot Model at 4” Rain requires 250 Gallons. Water 2 hours = 125GPH

Note. Results from testing on January 16, 2020
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Green Roof Logistics

Green roofs include designs and installation in countless variations and combinations.
Green roofs have many benefits besides reducing or eliminating rainwater runoff. For this study,
a modular green grid roofing system was used because the consistent water controlling ability
based on the underlying blue roofing system. The Green Grid roofing system can be installed
with the same labor and similar equipment and restrictions as a blue roof with predictable water
controlling results and minimal roofing modifications.

Green Roof Costs

Though not realized at the beginning of this study, green roofs are not cost effective if
rainwater control is the only consideration. The Green Grid system is one of the most economical
roofing systems to install (Weston Solutions, 2019) but still costs many times more than a blue

roof installation.
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Table 9

Green Roof Estimate Results

SF Green roof Cost per
Property Name Location  Roof Description Cost SF
248 Revere ST Bronx 630 | Residence 2 Floors
1965 Gleason Bronx 1571 | Residence 2 Floors
2395 Tiebout Bronx 8190 | Apartment 6 Floors | $240,109.00 $29.32
Commercial 4
329 9 Street Brooklyn 18295 | Floors $522,185.00 | $28.54
1408 57 Street Brooklyn 1276 | Residence 3 Floors
Commercial 1
8218 18 Ave Brooklyn 14895 | Floor $372,028.00 | $24.98
137 W 122 Manhattan 909 | Residence 4 Floors $32,392.00 $35.63
Commercial 12
330 W35th Manhattan 8053 | Floors $264,984.00 | $32.91
Commercial 12
549 Broadway Manhattan | 20180 | Floors $334,629.00 $33.46
Commercial 2
6202 Myrtle Ave | Queens 5188 | Floors $169,032.00 | $32.58
86-20 164 Ave Queens 2231 | Residence 1 Floor
Commercial 1
15-40 Dunkirk St | Queens 57003 | Floors $1,467,795.00 $25.75
11 Hastings St Staten 1208 | Residence 2 Floors
52 Markham PI Staten 1920 | Residence 2 Floors
251 Manhattan St | Staten 1820 | Residence 2 Floors

Note. Results from case study estimates on 15 randomized properties in NYC
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On top of the blue roof cost, the simplest discounted green roof averages $30.40 per
square foot with a range of $24.98 to $35.63 per square foot with the possibility to average more
than three times as much. Because the focus of this study is on feasibility, effectiveness, and
costs, green roofs are an optional installation with optional benefits rather than in an overall cost
to construct per square foot in New York.

Cisterns and Grey Water Holding.

The installation cost estimates of greywater reuse systems are more difficult to estimate
accurately without in-depth knowledge of the plumbing systems, uses, and functions in a
building. However, a rough estimate can still be produced for a hold and release on command
system. An estimate was prepared for 549 Broadway in Manhattan for a cistern system. Using 64
rectangular 3000 liter holding tanks throughout the building or in one area it would be possible to
hold a 4” storm captured from the existing roof drainage system. At a height of 78” the tanks
would only occupy 1200 square feet of the estimated 243,442 estimates square foot floor space
in the building. As a holding device only, the costs would be around $15.19 per square foot of
roof area. Converting the building to use the stored water would likely be a good investment by
saving delivered water costs.

Overall Cost

An important cost consideration is the overall cost per square foot of property to control

runoff. The example properties ranged from $3.93 to $21.04 per square foot for rainwater runoff

control with an average of $13.72 per square foot.
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Table 10

Overall Costs per Square Foot

Lot
Property Lot Hardscape Cost/
Name Location SF Cost Roof Cost  SF Description
Residence 2
248 Revere ST | Bronx 2260 | $24,277.00 $600.00 | $11.01 | Floors
Residence 2
1965 Gleason | Bronx 3263 | $55,894.00 | $2,800.00 | $17.99 | Floors
1373 $103,994.0 Apartment 6
2395 Tiebout | Bronx 5| $95,885.00 0| $14.55 | Floors
2823 | $253,610.0 | $210,691.0 Commercial 4
329 9 Street Brooklyn 3 0 0| $16.45 | Floors
Residence 3
1408 57 Street | Brooklyn | 2704 | $46,220.00 | $1,500.00 | $17.65 | Floors
1655 $115,213.0 Commercial 1
8218 18 Ave Brooklyn 1| $63,153.00 0| $10.78 | Floor
Manhatta Residence 4
137 W 122 n 1810 | $8,273.00 | $17,220.00 | $14.08 | Floors
Manhatta | 1444 | $185,998.0 | $117,969.0 Commercial 12
330 W35th n 9 0 0| $21.04 | Floors
Manhatta | 2288 | $127,251.0 | $261,320.0 Commercial 12
549 Broadway | n 8 0 0| $16.98 | Floors
6202 Myrtle Commercial 2
Ave Queens 7547 | $86,105.00 | $39,220.00 | $16.61 | Floors
Residence 1
86-20 164 Ave | Queens 5000 | $75,843.00 | $1,800.00 | $15.53 | Floor
15-40 Dunkirk 6796 | $248,840.0 | $468,787.0 Commercial 1
St Queens 0 0 0| $10.56 | Floors
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Residence 2
11 Hastings St | Staten 3675 | $28,743.00 | $1,200.00 $8.15 | Floors
52 Markham Residence 2
PI Staten 5225 | $54,094.00 | $1,200.00 | $10.58 | Floors
251 Manhattan 1000 Residence 2
St Staten 0| $38,128.00 | $1,200.00 $3.93 | Floors
Average $13.72

Note. Overall results from case study estimates on 15 randomized properties in NYC.
Property Studies in Detail

The postcard pictures of New York City include skyscrapers and Times Square. This is
an accurate depiction of much of Manhattan south of Central Park, however, apartments and
individual residences are the majority property types across most of New York’s five boroughs.
As logistics are considered when estimating taller buildings in New York City it is evident that
the taller the building, the more difficult it is to construct blue and green roofs. Crane access is
the number one reason taller buildings are difficult to access. Because of the short-term
construction on the roofs only mobile cranes were considered for the roofing projects. Tower
cranes require a constructed footprint and are expensive to build. Crawler cranes and truck
cranes are mobile options for short term projects. Though each reaches higher elevations than
crawler cranes, we eliminated the crawlers because each is less mobile than truck cranes and
require more assembly for use. This project considered the use of a Linkbelt 3250 that has a
boom capacity of 234 feet with an optional lattice fly that can reach 358 feet. According to the
crane charts with maximum counterweight, the Linkbelt 3250 is a 250 Ton crane class. With a
minimum radius of 50’ to 100’ and 11,000 pounds of the concrete bucket and 5 CY of Norlite

aggregate, the 43.3” fly, and the 223.1° boom would give a maximum height of 268.6” with a real
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working capacity of 250’ or 25 stories. Some buildings in New York have permanent cranes on
the roofs, which could hoist materials to construct blue roofs

In practical application, buildings from 10 to 25 stories in height may benefit more from a
cistern/grey water system to recuperate water costs could. Taller buildings have more people in
them which increases water demand. With buildings greater than 25 stories, the best option
would to be use a cistern system unless the building was equipped with a permanent crane. Many
of the taller buildings in NYC already use a water recovery system like the Bank of America
Building in Manhattan. Furthermore, it has been demonstrated that grey water systems grey
water systems recover installation, maintenance, and treatment costs more effectively the taller
the building. A cost recovery study in Melbourne, Australia found the payback period was 4.1
years for a 20-story building and up to 40% less on taller structures (Imteaz & Shanableh, 2012)

As the results were compiled it became evident that a cost feasibility tool is not needed.
The results demonstrate that Blue Roofs are usually most efficient for buildings under 10 stories.
As the building height increases to 25 stories it becomes more likely that a grey water cistern
system becomes more efficient. For buildings taller than 25 stories, a cistern based grey water
system is most often the best choice. Crane costs for buildings taller than 25 stories become too
expensive while the volume of water use per building footprint increases. Hardscape surfaces
were simply estimated with permeable pavers though there may be instances where cisterns may
need to be used on sidewalks on structures on bridged walkways.

Costs per Gallon

With an annual rainfall of 24.35” per year, a cost per gallon for holding or dispersing per

implement or property can be estimated. The cistern cost was estimated at $15.19 per square foot

of roof space. If the lifespan of the cistern is 30 years X 24.35” (2.03”) of rain X 1 SF x 7.48
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gallons per cubic foot = 456 gallons over 30 years. The construction costs per gallon would be
about 3.3 cents per gallon. Blue roofs would cost 2.6 cents per gallon, permeable pavements
would cost 9.4 cents per gallon and overall, for the property costs would average 3.0 cents per
gallon without maintenance costs. The current sewer rate is .85 cents per gallon of fresh water
used and 1.4 cents per gallon combined water and sewer. Using the past thirty years rate
increases, the projected combined cost per gallon sewer and water combination will be 8.9 cents
per gallon in 2050; making a strong economic case to consider cisterns and grey water reuse
(City of New York, 2020).

Research Questions Review

Can stormwater be significantly delayed and reduced through property specific
engineering controls that will reduce CSO pollution? All testing models demonstrated that it is
possible and practical to control rainwater by either dispersing rainwater into the ground or by
storing water in a blue roof/or water tank. Green roofs in conjunction with proper substrate can at
a minimum store a large rain event with potential of entirely dissipating small rain events. Other
than using technology for controlled releases, the technology to reduce most CSO pollution is
readily available.

What percentage of the city is available to control stormwater through controls (roofs,
hardscapes, green areas)? Fourteen of fifteen random properties chosen were viewed as capable
of catching 100% of rain logistically. The property in question was a small residential property
that contained a pool. The ability to use permeable pavers around the pool was unknown because
the utility structure of the pool was unknown. The residence structure has a pitched roof which
would need to be drained under permeable pavements. Most of the roof drainage was drained

under the front permeable pavements leaving the property. Using the overall square footage of
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the random properties less than 1% of the area would not be able to be addressed by the proposed
measures.

What percentage of the city are city streets that will not be addressed by the study’s
implements? A takeoff performed using New York City GIS data and maps suggested that about
25% of the improved areas are city streets. Five random areas of New York City were chosen
with the take offs performed ranging from 21% to 28% street area with an average of 25% street
area. Addressing the street area is not part of this project but the streets could see considerable
drainage improvements using permeable pavements. Further study is needed concerning street
reconstruction in New York City to address street runoff issues. Funding and compliance should
be addressed through public works and the Department of Transportation.

Is it logistically feasible to install the tested implements? After analysis of the
construction methods needed for the fifteen random properties it is feasible to reconstruct the
hardscapes and roofs of these projects. Hardscapes are easily feasible though more expensive
than blue roof estimates. Construction of blue roofs could occur in the city but are easier to
construct on shorter buildings. Crane logistics becomes much more difficult on taller buildings
and becomes not feasible as buildings approach 25 stories. Buildings greater than 25 stories
would be better suited for a cistern type system. Green and blue roofs can be on taller buildings
but would require other methods besides a mobile crane to transport materials to the roof. Many
buildings have elevators that co to the roof or even roof cranes but are not assumed to have
elevators for this project.

Can flow chart and cost estimator predict the best methods for each individual property?
The results produced can be expressed without the need of a flow chart and are as follows for

required performance and lowest cost. All hardscapes should be replaced by permeable
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pavements or drain into permeable pavement construction. Pitched roofs should drain under the
permeable pavements, grassy areas, or into a cistern for reuse. Flat roofs under 10 stories should
use blue roof construction for lowest initial cost though a cistern with a grey water system may
provide long term benefits. Roofs from 10 to 25 stories should be constructed with either a
cistern or blue roof system and buildings greater than 25 stories should use a cistern storage
system.

Can the implements control a two inch per hour storm for two hours? The models
demonstrated that a 2” per hour storm for 2 hours could be resolved. A cistern system would be
designed to hold a desired volume based on the drainage area of the roof or building.

What are the costs per square foot for each implement and for the entire property to control the
given storm? In summary from the results stated above the square foot cost of permeable pavers
would range $25.52 per square foot to $64.63 per square foot with a normal average of $42.84
per square foot. The blue roof estimates had costs ranging from $7.56 per square foot to $18.94
per square foot with an average of $11.78 per square foot. In addition to the blue roof cost, the
simplest discounted green roof averages $30.40 per square foot with a range of $24.98 to $35.63
per square foot. The cistern average cost per square foot of roof space was $15.19 per square
foot.

In conclusion, the hypothesis was confirmed that rainwater runoff can be controlled on
each individual property by a variety of measures including permeable pavements, blue roofs,
modified green roofs, and water storage tanks. Though the cost per gallon for construction is
significantly more than the current water and sewer combination charge, costs are reasonable
especially when the cost of the construction versus the projected sewer and water increases over

the next 30 years.
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Chapter V
DISCUSSION
Effectiveness

The results demonstrate that rainwater runoff can be controlled with simple and
inexpensive solutions that are logistically feasible even in New York City. Even so, when the
entire landscape of New York City is considered, solving the CSO pollution problem is a grand
task. The methods and models used in this project were chosen to show that CSO pollution could
be effectively eliminated in New York City. Even though the solutions can be improved or
customized in ways to increase efficiency while lowering costs, the simplistic models and
estimates were proven effective at a reasonable cost. When placed in a competitive market, the
private sector should be able to develop more effective solutions at lower costs.

Governments can motivate the private sector to solve environmental problems through
mandates with deadlines such as vehicular emissions standards. A simple standard that rainwater
must be controlled on each property at storm level of two inches per hour for two hours by year
2035 would eliminate most CSO events. Ultimately, it is the government’s responsibility to
provide a clean environment for the citizens and this project shows huge reduction in the CSO
pollution over the next twenty years if the city government takes initiative as prescribed by the
EPA.

For a proposal to be successful it must have a balance of effectiveness, feasibility, and
cost to create positive change in government, no matter how grand the cause. The physical

separation of storm and sewer systems in New York City is better environmental plan, however,
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completing this task without shutting down and bankrupting New York City would not be
feasible. Additionally, the time and the costs to complete such a project is incomprehensible.
However, the current plan of allowing billions of gallons of sewage to enter local water ways
each year is responsible and reprehensible especially is there are solutions available to greatly
lessen the problem.

Cisterns, blue roofs, and Permeable Pavements are not the only solution to mitigate CSO
pollution as some cities such as London, England are creating centralized holding structures deep
in the earth. Centralized projects can be a good and successful plan for CSO mitigation;
however, these projects take many years to plan and construct with many unknown costs and
problems. Both centralized and property based CSO mitigation projects provide solutions to
CSO pollution. Smaller property-based solutions can lessen CSO pollution, beautify the city,
provide union jobs, and award contracts to small businesses unlike the larger counterparts.
Logistics and Feasibility of Construction

Through the available technology including what could be created within a minimal
period of time, most rainwater can be controlled locally on each property rather than the current
practice of rainwater indiscriminately entering the combined sewer system. The constructability
of blue roofs, permeable hardscapes, and cisterns is absolute feasible unlike the separation of
combined sewer and water systems throughout all of New York City. The diversity of New York
properties and landscapes will require engineering and planning in order to maximize the
efficiency and costs of creating a city-wide plan to essentially stop rainwater from entering
combined sewer systems unplanned.

With any construction project there are concerns to consider. The first concern for a

project of this size would be the time, manpower, equipment, and materials needed to complete.
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When projects run into the billions of dollars, often only a few construction companies are large
enough to manage the project. This project would differ in that property owners would hire one
of many approved contractors to complete the work. Even so, resources may become scarce if
too much construction is occurring at one time. Though there would be dozens if not hundreds of
contractors working on citywide projects, one management company would be needed to
coordinate efforts, disperse funds, inspect construction, and prioritize construction areas.

Scheduling would include traffic, noise levels, material availability, manpower
availability, equipment, and budgets. With prioritized construction staged in a way to minimize
congestion and inconvenience a decade or more could pass before all of the construction is
completed. Project management and inspection would be critical to ensure schedules and budgets
are met with safety and quality.

Unknown conditions, utility strikes, and change orders can destroy both schedules and
budgets quickly. A diversely constructed older city often has things buried and buildings
constructed without adequate engineering to handle additional loading. Both conditions likely do
exist in New York but knowing the extent of these issues is difficult to assess at this point. In the
planning stages inadequate load ratings would likely be discovered but surprises underground is
much more difficult to anticipate.

CSO Trigger Data

More information is needed to thoroughly plan and construct such a system cost
effectively and timely. CSO trigger information currently is incomplete on the addressed outfalls
and nonexistent in most instances. Research needs to be conducted that can identify the CSO
trigger rain levels along with corresponding maps so areas can be prioritized for construction.

The current research shows that some CSOs are triggered with .1” of rain while others may get
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up to 2” of rain without overflowing. The obvious choice would be to prioritize construction in

the areas with the most sensitive triggers.

Table 11
CSO Triggers
Rainfall* Triggers (inches) with Associated Durations
Waterbody For Waterbody CSO Advisories

12 Hrs 24 Hrs 36 Hrs 48 Hrs
Bergen Basin 0.10 0.25 2.50 N/A
Bronx River 0.60 N/A N/A N/A
East River N/A N/A N/A N/A
Flushing Bay 0.80 1.30 N/A N/A
Flushing Creek 0.40 1.00 1.25 1.50
Fresh Creek 0.75 1.25 2.50 N/A
Gowanus Canal** 1.20 2.30 3.00 N/A
Harlem River N/A N/A N/A N/A
Head of Bay 1.00 1.40 2.50 N/A
Hendrix Creek N/A N/A N/A N/A
Hudson River N/A N/A N/A N/A
Hutchinson River 0.70 N/A N/A N/A
Jamaica Bay N/A N/A N/A N/A
Kills N/A N/A N/A N/A
Little Neck Bay N/A N/A N/A N/A
Lower Bay N/A N/A N/A N/A
Mill Basin 2.50 N/A N/A N/A
Newtown Creek** 0.20 0.40 0.60 0.90
North Jamaica Bay 2.00 2.50 N/A N/A
Paerdegat Basin™* 1.20 1.90 2.40 2.90
Sheepshead Bay 1.00 N/A N/A N/A
Shellbank Basin 1.40 2.50 N/A N/A
Shellbank Creek N/A N/A N/A N/A
Spring Creek 1.40 2.50 N/A N/A
Thurston Basin 0.10 0.30 1.00 N/A
Upper Bay N/A N/A N/A N/A
Westchester Creek 0.25 0.60 N/A N/A
Western Long Island Sound N/A N/A N/A N/A

* Values shown correspond to storm sizes required to cause a Waterbody Advisory for
secondary-contact recreation as a result of CSO discharges. Storms are defined as periods with
fewer than 12 consecutive rainless hours. “N/A” means that no analyzed storm condition
caused an advisory. Insufficient information is available for storms in excess of 3.5 inches.

" ** Values for these waterbodies have been updated as of July 2018, based on revised Long
Term Control Plan modeling.

Note. Rainfall in inches that triggers a CSO event for the region (New York City Department of
Environmental Protection, 2020).

CSO trigger data is also needed in order to design construction and reduce costs. Areas
that can handle more rainfall without triggering CSO events may only need minimal retrofits in

order to achieve a permissible standard. Use of CSO trigger data would help reduce the overall
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cost to the city and allow for a variety of solutions than can enhance the performance and
aesthetic of the systems. CSO trigger data would also be needed for wastewater treatment plants
for timing and volume of released stormwater.

Finally, CSO trigger data is needed to estimate the total cost of the project city wide.
There are many excluded areas from New York City including parks, areas with separated
sewers, unimproved wetlands, and properties that already control rainwater through grey water
systems and green infrastructure. Besides these areas not all areas of the city will need
retrofitted systems because some rainwater will need to be the first to enter the system and can
do so without restriction when engineered properly.

Without accurate CSO trigger data the entire cost of the project cannot accurately be
estimated. Costs can be estimated by the square foot of the prescribed retrofit and by the overall
cost per square foot of the property. Parks, unimproved areas, and the neighborhoods with
separated sewer systems can be counted as not needing retrofits. The areas of the city that can
handle a 4” storm in two hours are unknown and without taking the deduction an overall estimate
is only speculation.

Storm Volume and Rate

The significance of a 2” per hour storm for 2 hours was conceived through weather data
over the last 4 years where the 24-hour rainfall total did not exceed 4 inches and the rate was at
2” per hour or less for all storms during this period. Combining those two criteria would
demonstrate that neither the rate nor the volume would overwhelm the system based on weather
over the last four years. Rate and volume standards are debatable and should be researched in

greater depth with anticipation of climate change and rising seas.
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The purpose of the research was not to delineate rates and volumes that should be
addressed but rather to demonstrate a feasibility of a concept both logistically and financially.
Better storm criteria should be researched that can maximize system efficiency with minimal
costs with much emphasis on the future. The primary reason for the CSO problem in New York
and worldwide was the inability or refusal to plan systems for the future. It would be
irresponsible to spend billions of dollars on a system that would be obsolete in a few decades
rather than spend a little more and plan.

Technological Coordination

In order for the cisterns and blue roofs to work properly, the local water treatment facility
would need to control when the excess stormwater can be released. To facilitate the release of
water, a computer software system with a Wi-Fi or cellular connected release valves would need
to be created and implemented. Cellular controls are used with message boards and other
mechanical devices so creating valves or roof drains with cellular or Wi-Fi controls is feasible
within the next few years. Computer programs could also be created to automatically manage the
release valves and drains. The system would also need to communicate back to the command
center the amount of water each property is holding.

The treatment center could release the water on a schedule based on volumes held by
each property and CSO trigger data to optimize water releases and treatments. In the event of
emergencies, the water could still be released, and the worst case would be a CSO event.
Requiring Property Owners to Manage Runoff

Property owners are responsible for maintenance, upkeep, safety, and snow removal so it

is not unfair to ask them to also control runoff. A city amendment to mandate property control
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runoff would greatly impact CSO events and provide a cleaner and safer environment for all
residents.
Paying for the Project

It is proposed that New York City should require property owners to manage the
property’s stormwater runoff until the wastewater treatment plant is ready for the property to
release the excess held water. Though costs are reasonable, costs still are significant and placing
the direct immediate burden on the property owners would be too great and highly unpopular.
Federal grants, state grants, and bonded funds paid for with increased sewer charges could be
placed in a construction fund to finance projects. Though federal and state grants may help with
the costs, most of the funding would ultimately be sourced from New York City sewer fees.

The Clean Water Project is funded by a Clean Water Project Charge (CWPC) formerly
known as the Special Sewer Service Charge. This charge, established by the District Board in
2007, is a dedicated fund created for the repayment of debt associated with the Clean Water
Project. The CWPC is based on metered water consumption and is charged to MDC customers
who have both water and sewer services. It is a dedicated fund with the sole purpose of funding
the more than $2 billion needed for the Clean Water Project.

For 2018, the charge is $3.80 per CCF (a CCF is 100 cubic feet of water or 748 gallons).
A typical household uses about 8.3 CCFs per month which costs approximately $31.54 per
month. The CWPC is projected to fluctuate annually, depending on the level of our repayment
obligations of the bonds and loans financing the Clean Water Project. When the bond

indebtedness is paid in full, the CWPC will be eliminated.
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The MDC actively pursues funding through available state and federal grants as well as
low-interest loans from the state, which are currently available to help fund the Clean Water
Project. The balance of the funding originates from the issuance and sale of bonds by the MDC.

For Phase | of the Clean Water Project, the MDC was able to fund 23% of the $800
million authorized by referendum through federal stimulus and state grants, and 35% through
low-interest state loans, with the remaining 42% funded through bonds issued by the MDC
(Metropolitan District Commission, 2020). Maximizing state grants for funding the project
lessens the financial impact on customers. (Metropolitan District Commission, 2020). The
governmental agencies responsible for water quality have been able to find ways to pay for clean
water projects without unreasonable financial burdens on the public.

Public-private partnerships (PPPs) have successfully been used for water and
transportation infrastructure projects. A PPP could successfully engineer, fund, and manage a
large-scale CSO mitigation project. The PPP would fund the initial engineering and construction
while generating revenues from added charges on sewer bills. The Thames Tideway Catchment
Project is an example of a Private Public Partnership that is responsible for design, construction
and maintenance of the massive Six Billion Dollar project in London.

Though the Thames Tideway project handles CSO pollution through a centralized
project, the PPP model could be used for engineering, project management, and funding of many
smaller projects in New York City. Investors in the Thames Tideway Catchment face low risks
with their utility investment as funds are raised through a special charge on sewage bills.
Construction could be hired by the property owner paid for by funds from the project giving

property owners choices in materials and design that would be best for their property and an
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opportunity to invest in other green infrastructure at a reduced cost while the construction team is
there.
Additional Considerations

Though thorough estimates and quality models were created for this project, the actual
design and costs of the design were not included in this project. City wide and local engineering
will be needed to optimize construction and minimize costs. The generalization of the estimates
leaves room for cost savings and increased performance through better engineering. Not all costs
were detailed in the estimates due to unknown factors. These factors include maintenance costs
differences and the potential for excessive contaminated soils. Finally, roads and streets were not
estimated in this project as the costs and design would be better covered in public works and
transportation budgets.
Engineering

Engineering and design costs will be significant due to the diversity of properties and
overall area of New York City. Much if not all the cost should be offset with increased
construction efficiency and lower material costs due to the engineering efforts. For example, this
project replaced 100% of the hardscape on the property whereas possibly only 25% of the
hardscape would need to be replaced to get the desired effects. Concrete sidewalks are pitched to
possibly only lower elevated portions of the sidewalk could be replaced.

Engineering of grey water reuse systems could potentially save the costs of water supply
while at the same time reduce the total amount of water going into the combined sewer system,
which saves treatment costs. Engineering would also identify areas that would need less

retrofitting in order to meet goals. For example, some areas are triggered at 1.0” rainfall instead
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of 0.1 rainfall. The areas triggered at 1 rainfall may need 50% less surface area control than
others.
Excessive Contaminated Soils

Soils can be contaminated with pesticides, petroleum, PCBs, and many other dangerous
chemicals. The health and environmental risks of polluted and contaminated soils vary
depending on the pollutants and concentrations. While pollution entering the drainage and sewer
systems is of concern in this project, it is unknown where and what concentration pollutants will
be found during excavations. When polluted or contaminated are excavated they must be
disposed of properly.

The costs involved could range from the normal disposal cost to many times greater. A
disposal cost of $20.00 per ton was estimated in order to account for some contaminated soils,
but it is possible that very little would be encountered meaning there are extra costs in the
estimate or much more at greater concentration levels could be encountered meaning there is not
enough money in the estimate.

City, State, and Interstate Roads

Not included in this project are vehicular travel ways which make up approximately 25%
of the city. Constructed roads can sheet drain, use the drainage system, or drain into the
combined sewer system. Ideally the roads that drain into the combined sewer system should be
reconstructed with permeable pavements when time comes to repave the streets.

One estimate in Albany, Ohio demonstrated that asphalt pavement with traditional
drainage cost the same as permeable pavers on a city street and over time permeable pavements
are cheaper as asphalt only lasts 5 to 10 years and permeable pavers last twice as long. Since

New York City already has a drainage system in place permeable pavement road reconstruction
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would be more expensive and, in some areas, getting full pavement sections may be difficult due
to underground utilities.

As infrastructure spending is being increased throughout the nation, city streets should be
designed to shed minimal if any excess rainwater enters into combined sewer systems. The costs
and schedules of reconstruction should be incorporated in public works and transportation
budgets as roads are owned by public agencies and they do not produce raw sewage.

Variances in Systems
Permeable Pavers

Permeable pavers and the installation have many differences including brand, application,
excavation depth, geotextile fabric, liners, edge restraints, base aggregate, fine aggregate,
supplemental supports, and more. This project used a simple but proven and effective method for
the models and estimates. Permeable pavers are manufactured in many colors and shapes and
they can be installed in a variety of patterns. The pavers add an aesthetic value to the property
which can be customized by individual property owners or fit a neighborhood theme. Price
adjustments would need to be accounted for when systems are varied but the differences are not
too great.

Permeable pavers are versatile as the base can be adjusted in depth to avoid underground
utilities while still perform as designed. The pavers are small and even can be cut to form around
signs, poles, boxes, and other obstructions in the walkway. When underground repairs are
needed and can be easily removed and replaced unlike concrete or asphalt. Each perform well in
all weather and can even be constructed in temperatures below 40” F without heating and curing
unlike concrete. Permeable pavers offer aesthetics and constructability advantages that provide

extra value to the properties and the neighborhoods.
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Blue Roof

Blue roofs also can vary greatly in materials, construction, and design. Blue roof
construction can use a variety of aggregates, check dams, and modular units to hold rainwater.
Some construction simply uses the top or the roof as a shallow pool with restrictors on drains and
others may drain higher elevation roofs into a lower roof that is deeper and can hold a larger
volume of water. Crushed stone, lightweight aggregates, and other materials can be used as
ballast that can be walked on. Captured water from blue roofs can be used as a grey water source
with proper filtration.

Cisterns

Cisterns can be installed on the rooftop, in the building itself, outside at ground level or
buried below grade. Cisterns are ideal when complemented with a filtration system that allows
for non-potable use. Rectangular storage tanks are available that can take up less room in
buildings and smaller units can be connected together to fit through existing entryways for
retrofits.

Green Roof

Green roofs may have the most variance in construction methods varying greatly with
price. Green roofs can be constructed with new components all the way to the roof deck
including insulation, membrane barrier, fabric, drainage layers, filter layers, aggregates, growing
soil, and a variety of vegetation. Alternatively, pre-grown modular green roofs can be laid on an
existing roof. Materials can vary in the amount used, what is used, and even in the order of
layers. Green roofs can grow herbs, fruits, vegetables, ornamental plants, grasses ant, etc. With

enough drainage material, almost any green roof can be used to prevent CSO overflows. Green
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roofs can add cooling and other environmental benefits and are excellent environmental options
due to versatility even though the costs can be substantially higher than blue roofs.
Maintenance

Permeable pavers require annual or semiannual maintenance including inspections,
vacuuming, and replenishing the joint aggregates. Though permeable pavements require special
maintenance, the overall maintenance is comparable or even less than concrete and asphalt
pavements over 20 to 30 years (water management). Asphalt pavements require crack sealing,
surface replacement, and patching while concrete pavements require surface replacements,
leveling, and crack repairs. When considering maintenance costs overall, permeable pavers can
have a price advantage over the lifespan of the hardscape.

Blue roof maintenance includes checking drains for clogs and looking out for algae
growth or insect populations that may like to reside in standing water. If roof repairs are needed
the blue roof materials would need to be removed or set aside for the repairs to be made, then
replaced. Green roof maintenance would include all blue roof maintenance along with plant
maintenance. Invasive or unwanted plants would need removed while some plants may need
trimmed or harvested.

Weather Conditions

Weather conditions at the time of testing were mild for January with high temperatures in
the mid-40s. When above freezing, the effects of the weather on the performance will be
minimal. Higher temperatures and higher winds can aid in evaporation. Green roofs especially
can perform better in warmer conditions as plants will use the water to grow and have greater
surface area for evaporation. Blue roofs also have good evaporation performance when the water

is exposed to the sun and wind.
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The question of snow and ice performance in the winter needs to be addressed. In the
Northeastern United States most roofs are built to withstand at least a 3* snow load which can
happen from time to time. Snowfall can actually benefit the drainage systems as the snow melts
off roofs slowly allowing water to enter the drainage system moderately. Even if unusually fast
melting occurred, blue and green roofs should perform as normal, holding the water until the
time of release. Rain events with quick freezes behind them could potentially freeze excess water
on the roof however it would eventually melt like snow does and slowly enter the drainage
system.

Permeable pavements will usually be shoveled or plowed sometimes with piles of snow
on the pavements. If snow piles were large enough it is possible that rapid melting could send
some water from the melting snow to the drainage system. What went into the drainage system
would be minimal and should be at a slower rate because snow melts quickly. The worst-case
scenario for permeable pavers would be for significant freezing rain followed by significant rain
where the joints would be filled with ice and the rain was not melting the ice. In such a case the
system might fail. One method to combat slippery surfaces is to pretreat walkways with calcium
chloride, salt, or a brine liquid. Pretreatment in such a case could significantly increase the
performance of permeable pavers in icy conditions.

The effects of melting chemicals rot concrete pavements and bridges throughout the
North East. Because of the joints between permeable pavers they perform better in freeze thaw
cycles than concrete. In northern climates, most pavers have a design needed to withstand salt
and other melting chemicals better than concrete. The one material used for traction that should

be kept off permeable pavers is sand. Sand does not have melting properties but often it is mixed
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with salt and used as a melting and traction combination. The sand would find a way into the
paver joint requiring increased maintenance and reduced performance.
Innovation

As demands for green and blue infrastructure increase, technology and innovation will
make it possible for improved performance and decreased costs. Catchment implements, grey
water systems, control systems, filtration systems, and installation machinery are just some of the
innovations that have great potential for performance improvements and cost reductions.
Belguard has created a paver installation machine that uses a machine po place the pavers and
aggregate rather than labor for faster installation with lower costs. Some filtration systems can
remove nearly all contamination from rainwater making it suitable for toilets, showers, sinks, and
most non-potable uses. As demand rises new catchment implements may be designed and
computerized citywide mobile control systems can be created to optimize the processing of held
stormwater. Better and more available technologies can reduce the costs of capturing stormwater
and speed construction.

Costs per Gallon and the Future

The overall property cost of 3.0 cents per gallon and a cistern cost of 3.3 cents per gallon
combined with the overall cost of 1.4 cents per gallon for water delivery and sewer show that
there is potential savings with a grey water reuse system. Moreover, the water sewer overall rate
was only .2 cents per gallon in 1990. If the same rate of increase happens over the next 30 years,
the effective rate will be 8.9 cents combined per gallon in 2050. That is an average increase in
rate of 6.2% per year. In 13 years, the water sewer combined rate would be at 3.0 cents per

gallon and at 15 years it would be at the initial cost of 3.3 cents per gallon for the cistern system.
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This calculation does not consider the extra plumbing and filtration costs of the grey
water system, which could cost more than the holding tanks. Additionally, this calculation would
only be accurate if all the rainwater captured was being used. For properties with high non
potable water use combined with a lower cost plumbing and filtration modification, a rainwater
reuse system could save enough in water charges to pay for the entire system over the next 30
years or at least prove to be substantially cheaper than other methods of water retention.

The cost of installing a blue roof would be 2.6 cents per gallon over the next 30 years: .7
cents less than the cistern. The funding agencies would want to contribute the lower construction
cost of the blue roof but if the blue roof money was used in conjunction with some of the
property owners money the overall environmental result would be the same but there would be a
tremendous cost savings potential for the property owner. So much so that the end savings
benefit could be greater than the additional conservation fees and owner costs combined.

Further Study
Grey Water System Technology and Payback

Some research has been done regarding grey water systems that use rainwater. More
research is needed in this area especially in New York City. More cost and cost recovery models
could be used in order to calculate the benefit of reusing rainwater as grey water. Filtration
systems should be studied to find the feasibility and effectiveness of treating the water on site.
Local codes and laws regarding water use would also need to be researched. As water and sewer
costs continue to rise, reuse of rainwater could be one of the most cost-effective options of
controlling runoff.

Costs and Method for Retrofitting City, State, and Interstate Highways
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Since roads and highways are owned by government agencies new standards need to be
developed to retrofit roads and their drainage systems. Federal highways are constantly updated
to new federal standards by construction retrofits. Common safety retrofits include improved
guardrail systems, taller bridge parapets, improved bridge joints, larger jersey barriers, and
improved sight lines. As safety improvement projects are designed for highways, and drainage
that ends up in combined sewers should be redirected or reworked to make sure the highway
drainage is responsibly handled. Most city streets would need to be retrofitted or redirected when
the street is due for repaving. Studies need to be conducted in order to find the best and least
expensive methods for handling city street runoff.

Costs of Doing Nothing

New York City is sitting on top of old sewers and drainage systems that are deteriorating.
Unchecked rainwater entering the system causes stress on the existing system which sooner or
later will inevitably fail. When sewer systems fail sewage can back up into buildings and houses
causing substantial damage. Broken underground pipes can cause sinkholes, road damage and
even break the foundation of buildings. The more water that can be kept out of the combined
sewer system will extend the life of the sewer system. Additionally, lower consistent flows are
much easier on the sewer system than large amounts.

More research is needed in order to find what the actual cost of doing nothing is.
Questions need to be answered include the following questions. When and what rate will the
current sewage and drainage infrastructure catastrophically fail? What will be the repair costs?
What are the health costs to the people of New York City? How do the health problems correlate
with lost productivity? What are the lost tourism costs? What are the reduced recreation costs?

What are the current mitigation and cleanup costs? What are the lost fishing and shell fishing
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costs? What are the costs to New York’s neighbors like Connecticut and New Jersey? The costs

of doing nothing are obviously great and more research is needed to quantify the actual costs.

NYC Green New Deal

In April of 2019 New York City's Green New Deal was announced which is aimed to

combat global warming. It has $14 billion in investment funding and enacted legislation geared

to reduce by 30% emissions no later than 2030. New York City's Green New Deal will create

tens of thousands of construction jobs and spark economic growth in the city (NYC Office of the

Mayor, 2019). This Green New Deal demonstrated NYC’s commitment to the environment and

the willingness to invest in clean infrastructure.

Ten of New York City's Green New Deal Highlights

1.

2.

A goal to be carbon neutrality by 2050, and 100% clean electricity.

New York City will require buildings of 25,000 square feet or more to make lower
emissions through efficiency upgrades or pay hefty fines

NYC will not permit all-glass facades in new construction unless they meet strict
guidelines.

NYC has a goal of powering city governmental organizations with renewable electricity
within five years and the rest of the city by 2030.

NYC will mandate the recycling of organics citywide and commit to a carbon neutral city
fleet by 2040

With One NYC, the city commits to following the UN's Sustainable Development Goals
and modify city planning as needed to comply.

NYC has developed a $20 billion plan to address threats of coastal storms, elevating seas

levels, excessive heat, and increased rain, and snow with many projects and programs.
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8. NYC will improve the subway system and expand the bussing system with faster transit

times and dedicated travel ways.

9. New York will create People Priority Zones that will increase safety, reduce congestion,

and improve air quality starting in Lower Manhattan.

10. The City will guarantee health care for every New Yorker, regardless of immigration

status or the ability to pay (NYC Office of the Mayor, 2019).

New York City’s New Green Deal complete with funding and legislation is pushing New
York City to take on environmental and social problems with a plan that addresses both.
Retrofitting buildings in New York City to reduce or eliminate CSO events fits within the Green
New Deal conceptually requiring buildings to comply and provide funding. CSO preventing
infrastructure would likely also begin within certain regions of the city and spreading to the rest
of the city after similar to People Priority Zones. CSO retrofits would help meet the city’s goal of
providing good jobs and healthcare for New Yorkers. Most importantly, elimination CSO events

would help save the environment and make New York City a safer and healthier city.
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Address: 11 HASTINGS STREET, STATEN ISLAND 10305
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Residential Units: 1 Total # of Units: 1
Land Use: One and Two Family Buildings
Zoning: R1-2

Commercial Overlay:

Zoning Map #: 27C

Dept. of City Planning, PLUTO 19v1 © 2019 and other city agency sources

Links to More Information
Address Translator

Building ECB Violations
Building_Elevator Information

Building_Profile
Building_Registration/Violation
DCP Zoning Map 27C

DOF Digital Tax Map

DOHMH Rat Information Portal
Poll Site Locator

School & Zone Finder

Tax and Property Records

gis.nyc.gov/doitt/webmap/print.htm?z=10&p=965798,1581188&c=GISBasic&s=a:11,HASTINGS+STREET,STATEN+ISLAND
138

2/2


http://www1.nyc.gov/site/planning/data-maps/open-data.page

11 Hastings Street

139


Erich
Image

Erich
Image


CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 11 Hastings Street Staten Island Select only one payment type: CONSTRUCTION ORDER
2 Floors .1209 SF Roof Main Building. 500 SF Sidewalk and hardscape L' scope Estimate
Demo and dispose existing concrete sidewalk or similar ground surfaces -500 SF [ Proaress toroaress pavment = 90% of Totan
- Final ITEM NO.
Total Footprint area 3675 sf SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT

Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 4.00( 46.53 186.12] |Disposal Ton 20.00 20.00 400.00] |Cat 322 RT excavator 1 4.00| 123.10 492.40
Labor Foreman 1 4.00| 48.53 194.12 0.00] JPick Up 1 4.00f 20.54 82.16
Operator 1 4.00| 90.69 362.76 0.00] ITri Axle Dump 1 4.00/ 80.88 323.52
Teamster 1 4.00] 41.19 164.76 0.00] JLight Tower 1 4.00f 10.13 40.52
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 907.76 0.00 0.00
2 Health 8.00| 26.45 211.60 0.00 0.00
Welfare 4.00| 28.50 114.00 0.00 0.00
and 4.00| 46.72 186.88 0.00 0.00
Pension 0.00] |Total 400.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 453.88| |Total 400.00 0.00
4| 20% of (Items 1 + 2 + 3) 374.82| |Additional% = 15 % 60.00 0.00
5| Total (Items 1 thru 4) 2248.94] [Total 460.00] |Total 938.60

Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $3,647.54
Total to Date
ConnDOT $3,647.54

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 11 Hastings Street Staten Island Select only one payment type: CONSTRUCTION ORDER
U Scope Estimate
2 Floors .1209 SF Roof Main Building. 500 SF Sidewalk and hardscape L Proaress (oroaress oavment = 0% of Total
1' deeper for roof L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 8.00| 46.53 372.24| |Disposal Ton 85.00 20.00 1700.00] |Cat 322 RT excavator 1 8.00| 123.10 984.80
Labor Foreman 1 8.00| 48.53 388.24 0.00] JPick Up 1 8.00| 20.54 164.32
Operator 1 8.00/ 90.69 725.52 0.00] ITri Axle Dump 1 8.00| 80.88 647.04
Teamster 2 8.00/ 41.19 329.52 0.00] JLight Tower 2 8.00/ 10.13 81.04
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 1815.52 0.00 0.00
2 Health 32.00| 26.45 846.40 0.00 0.00
Welfare 16.00| 28.50 456.00 0.00 0.00
and 32.00| 46.72 1495.04 0.00 0.00
Pension 0.00] |Total 1700.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 907.76] |Total 1700.00 0.00
4| 20% of (Items 1 + 2 + 3) 1104.14] |Additional % = 15 % 255.00 0.00
5| Total (Items 1 thru 4) 6624.86] |Total 1955.00] |Total 1877.20
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $10,457.06
Total to Date $14,104.60
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 11 Hastings Street Staten Island Select only one payment type: CONSTRUCTION ORDER
2 Floors .1209 SF Roof Main Building. 500 SF Sidewalk and hardscape L' scope Estimate
[ Proaress (oroaress navment = 90% of Totall
Install geotextile fabric and 85 Tons stone L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT

Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 4.00( 46.53 186.12] |Stone Tons (d) 85.00 50.00 4250.00] |Cat 322 RT excavator 1 4.00| 123.10 492.40
Labor Foreman 1 4.00( 48.53 194.12] |Stone Dust Tons (d) 4.00 50.00 200.00] [Pick Up 1 4.00) 20.54 82.16
Operator 1 4.00] 90.69 362.76| |Geotextile 1.00| 350.00 350.00] JLight Tower 1 4.00f 10.13 40.52
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 743.00 0.00 0.00
2 Health 16.00| 26.45 423.20 0.00 0.00
Welfare 8.00| 28.50 228.00 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00| |Total 4800.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 371.50] |Total 4800.00 0.00
4| 20% of (Items 1 + 2 + 3) 353.14] JAdditional % = 15 % 720.00 0.00
5| Total (Items 1 thru 4) 2118.84] [Total 5520.00] |Total 615.08

Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $8,253.92
Total to Date $22,358.52
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 11 Hastings Street Staten Island Select only one payment type: CONSTRUCTION ORDER
2 Floors .1209 SF Roof Main Building. 500 SF Sidewalk and hardscape L' scope Estimate
[ Proaress (oroaress navment = 90% of Totall
Install 500 SF permeable pavers L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
$9.45
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Mason 1 8.00| 51.97 415.76| |Pavers SF 520.00 5.00 2600.00] |Plate Compactor 1 8.00 6.50 52.00
Mason Foreman 1 8.00| 53.97 431.76 0.00] JPick Up 1 8.00| 20.54 164.32
Laborer 1 8.00| 46.53 372.24 0.00] JLight Tower 1 8.00/ 10.13 81.04
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 1219.76 0.00 0.00
2 Health 8.00| 26.45 211.60 0.00 0.00
Welfare 16.00/ 33.71 539.36 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00| |Total 2600.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 609.88| |Total 2600.00 0.00
4| 20% of (Items 1 + 2 + 3) 516.12| JAdditional % = 15 % 390.00 0.00
5| Total (Items 1 thru 4) 3096.72] |Total 2990.00] |Total 297.36
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $6,384.08
Total to Date $28,742.60
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
Property 11 Hastings Street Staten Island Select only one payment type: CONSTRUCTION ORDER
2 Floors .1209 SF Roof Main Building. 500 SF Sidewalk and hardscape L' scope Estimate
no roof work L] Proaress toroaress pavment = 90% of Total
- Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
0.00] |Styrofoam Berm LF 4.00 0.00] [Crane 1 574.38 0.00
0.00] |LWT Aggregate CY 70.00 0.00] |Cat 322 RT excavator 1 123.10 0.00
0.00] |geotextile 350.00 0.00] |Pick Up 1 20.54 0.00
0.00 0.00] |5 CY concrete bucket 1 4.57 0.00
0.00 0.00] |Light Tower 2 10.13 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00] |gutter sub 1 1.00 |#iHH#HHE 1200.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 0.00 0.00 0.00
2 Health 0.00 0.00 0.00
Welfare 0.00 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 0.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 0.00] |Total 0.00 0.00
4| 20% of (Items 1 + 2 + 3) 0.00] |Additional% = 15 % 0.00 0.00
5| Total (Items 1 thru 4) 0.00] |Total 0.00] |Total 1200.00
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $1,200.00
Total to Date $29,942.60
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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52 MARKHAM PLACE, STATEN ISLAND 10314

- Building & Property Information

Borough: Staten Island Block: 457 Lot: 84
Police Precinct: 121
Owner: MIRSAD GOGA, TRUSTEE

Address: 52 MARKHAM PLACE, STATEN ISLAND 10314
Lot Area: 4840 sf

Lot Frontage: 55' Lot Depth: 88

Year Built: 1955

Number of Buildings: 1

Number of Floors: 2

Gross Floor Area: 2,706 sf (estimated)
Residential Units: 2 Total # of Units: 2
Land Use: One and Two Family Buildings
Zoning: R3X

Commercial Overlay:

Zoning Map #: 21B

Dept. of City Planning, PLUTO 19v1 © 2019 and other city agency sources

Links to More Information
Address Translator

Building ECB Violations
Building_Elevator Information

Building_Profile
Building_Registration/Violation
DCP Zoning Map 21B

DOF Digital Tax Map

DOHMH Rat Information Portal
Poll Site Locator

School & Zone Finder

Tax and Property Records

gis.nyc.gov/doitt/webmap/print.htm?z=10&p=947375,163507 &c=GISBasic&s=a:52, MARKHAM+PLACE,STATEN+ISLAND
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http://www1.nyc.gov/site/planning/data-maps/open-data.page
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 52 Markham Ave Select only one payment type: CONSTRUCTION ORDER
2 Floors .1920 SF Roof Main Building. 1050 SF Sidewalk and hardscape 450 sf pool 1150 sf around pool L] Scope Estimate
Demo and dispose existing concrete sidewalk or similar ground surfaces 1050 SF [ Progress (progress payment = 90% of Total)
0 Final ITEM NO.
Total Footprint area 5225 sf SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 8.00| 46.53 372.24| |Disposal Ton 40.00 20.00 800.00] |Cat 322 RT excavator 1 8.00| 123.10 984.80
Labor Foreman 1 8.00| 48.53 388.24 0.00] |Pick Up 1 8.00| 20.54 164.32
Operator 1 8.00| 90.69 725.52 0.00] |Tri Axle Dump 1 8.00{ 80.88 647.04
Teamster 1 8.00| 41.19 329.52 0.00] |Light Tower 1 8.00{ 10.13 81.04
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 1815.52 0.00 0.00
2 Health 16.00| 26.45 423.20 0.00 0.00
Welfare 8.00| 28.50 228.00 0.00 0.00
and 8.00| 46.72 373.76 0.00 0.00
Pension 0.00] |Total 800.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 907.76] |Total 800.00 0.00
4| 20% of (Items 1 + 2 + 3) 749.65| JAdditional % = 15 % 120.00 0.00
5| Total (Items 1 thru 4) 4497.89| |Total 920.00] |Total 1877.20
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $7,295.09
Total to Date
ConnDOT $7,295.09

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 52 Markham Ave Select only one payment type: CONSTRUCTION ORDER
Demo and dispose existing earth 1050 SF [ Scope Estimate
2 Floors .1920 SF Roof Main Building. 1050 SF Sidewalk and hardscape 450 sf pool 1150 sf around pool [ Progress (progress payment = 90% of Total)
1' deeper for roof O Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 16.00| 46.53 744.48] |Disposal Ton 180.00 20.00 3600.00] |Cat 322 RT excavator 1 16.00| 123.10 1969.60
Labor Foreman 1 16.00| 48.53 776.48 0.00] JPick Up 1 16.00| 20.54 328.64
Operator 1 16.00| 90.69 1451.04 0.00] ITri Axle Dump 1 16.00/ 80.88 1294.08
Teamster 2 16.00| 41.19 659.04 0.00] JLight Tower 2 16.00 10.13 162.08
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 3631.04 0.00 0.00
2 Health 32.00| 26.45 846.40 0.00 0.00
Welfare 16.00| 28.50 456.00 0.00 0.00
and 32.00| 46.72 1495.04 0.00 0.00
Pension 0.00| |Total 3600.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 1815.52| |Total 3600.00 0.00
4| 20% of (Items 1 + 2 + 3) 1648.80] |Additional% = 15 % 540.00 0.00
5| Total (Items 1 thru 4) 9892.80] |Total 4140.00] |Total 3754.40
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $17,787.20
Total to Date $25,082.29
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 52 Markham Ave Select only one payment type: CONSTRUCTION ORDER
2 Floors .1920 SF Roof Main Building. 1050 SF Sidewalk and hardscape 450 sf pool 1150 sf around pool L] Scope Estimate
[ Progress (progress payment = 90% of Total)
Install geotextile fabric and 180 Tons stone O Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 8.00| 46.53 372.24] |Stone Tons (d) 180.00 50.00 9000.00] |Cat 322 RT excavator 1 8.00| 123.10 984.80
Labor Foreman 1 8.00| 48.53 388.24| |Stone Dust Tons (d) 8.00 50.00 400.00] [Pick Up 1 8.00| 20.54 164.32
Operator 1 8.00/ 90.69 725.52] |Geotextile 1.00| 350.00 350.00] JLight Tower 1 8.00/ 10.13 81.04
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 1486.00 0.00 0.00
2 Health 16.00| 26.45 423.20 0.00 0.00
Welfare 8.00| 28.50 228.00 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 9750.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 743.00] [Total 9750.00 0.00
4| 20% of (Items 1 + 2 + 3) 576.04]| JAdditional % = 15 % 1462.50 0.00
5| Total (Items 1 thru 4) 3456.24] [Total 11212.50] |Total 1230.16
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $15,898.90
Total to Date $40,981.19
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 52 Markham Ave Select only one payment type: CONSTRUCTION ORDER
2 Floors .1920 SF Roof Main Building. 1050 SF Sidewalk and hardscape 450 sf pool 1150 sf around pool L] Scope Estimate
[] Progress (progress payment = 90% of Total)
Install 1050 SF permeable pavers O Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
$9.45
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Mason 1 16.00| 51.97 831.52| |Pavers SF 1100.00 5.00 5500.00] |Plate Compactor 1 16.00 6.50 104.00
Mason Foreman 1 16.00| 53.97 863.52 0.00] |Pick Up 1 16.00/ 20.54 328.64
Laborer 1 16.00| 46.53 744.48 0.00] |Light Tower 1 16.00/ 10.13 162.08
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 2439.52 0.00 0.00
2 Health 16.00| 26.45 423.20 0.00 0.00
Welfare 32.00/ 33.71 1078.72 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 5500.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 1219.76] |Total 5500.00 0.00
4| 20% of (Items 1 + 2 + 3) 1032.24] |Additional % = 15 % 825.00 0.00
5| Total (Items 1 thru 4) 6193.44] |Total 6325.00] |Total 594.72
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $13,113.16
Total to Date $54,094.35
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
Property 52 Markham Ave Select only one payment type: CONSTRUCTION ORDER
2 Floors .1920 SF Roof Main Building. 1050 SF Sidewalk and hardscape 450 sf pool 1150 sf around pool L] Scope Estimate
no roof work [0 Progress (progress payment = 90% of Total)
[ Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
6.20 sf
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;: Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00] |gutter sub 1 1.00 |#iHHtHHHE 1200.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 0.00 0.00 0.00
2 Health 0.00 0.00 0.00
Welfare 0.00 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 0.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 0.00] |Total 0.00 0.00
4| 20% of (Items 1 + 2 + 3) 0.00] |Additional% = 15 % 0.00 0.00
5| Total (Items 1 thru 4) 0.00] |Total 0.00] |Total 1200.00
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $1,200.00
Total to Date $55,294.35
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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2/12/2020 NYCityMap ® DolTT e City-Wide GIS
62-02 Myrtle Ave Queens

Atlantic Ocean

miles L1

gis.nyc.gov/doitt/webmap/print.ntm?z=1&p=986983,194649&c=GISBasic&s=a:62-02, MYRTLE+AVENUE,QUEENS 1/2
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http://gis.nyc.gov/doitt/nycitymap/?z=1&p=986983,194649&c=GISBasic&s=a:62-02,MYRTLE%20AVENUE,QUEENS

2/7/2020 NYCityMap ® DolTT e City-Wide GIS

62-02 Myrtle Avenue Queens

gis.nyc.gov/doitt/webmap/print.ntm?z=10&p=1013928,194508&c=GISBasic&s=a:62-02, MYRTLE+AVENUE,QUEENS 1/2
155


http://gis.nyc.gov/doitt/nycitymap/?z=10&p=1013928,194508&c=GISBasic&s=a:62-02,MYRTLE%20AVENUE,QUEENS
Erich
Area Measurement
5,187.742 sf

Erich
Area Measurement
2,358.875 sf


2/7/2020 NYCityMap ® DolTT  City-Wide GIS

62-02 MYRTLE AVENUE, Ridgewood 11385

- Building & Property Information

Borough: Queens Block: 3593 Lot: 1
Police Precinct: 104
Owner: 62-02 MYRTLE AVENUE LLC

Address: 62-02 MYRTLE AVENUE, Ridgewood 11385
Lot Area: 9030 sf

Lot Frontage: 90' Lot Depth: 100

Year Built: 1931

Number of Buildings: 2

Number of Floors: 2

Gross Floor Area: 11,400 sf (estimated)

Residential Units: 6 Total # of Units: 7

Land Use: Mixed Residential and Commercial Buildings
Zoning: R5D

Commercial Overlay: C1-3

Zoning Map #: 13D

Dept. of City Planning, PLUTO 19v1 © 2019 and other city agency sources

Links to More Information
Address Translator

Building ECB Violations
Building_Elevator Information

Building_Profile
Building_Registration/Violation
DCP Zoning Map 13D

DOF Digital Tax Map

DOHMH Rat Information Portal
Poll Site Locator

School & Zone Finder

Tax and Property Records

gis.nyc.gov/doitt/webmap/print.htm?z=10&p=1013928,194508&c=GISBasic&s=a:62-02, MYRTLE+AVENUE,QUEENS
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http://www1.nyc.gov/site/planning/data-maps/open-data.page
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 62-02 Myrtle st Brooklyn Select only one payment type: CONSTRUCTION ORDER
2 Floors.5188 SF Roof Main Building. 2359 SF Sidewalk and hardscape L' scope Estimate
Demo and dispose existing concrete sidewalk or similar ground surfaces -2359 SF [ Proaress oroaress navment = 90% of Total
- Final ITEM NO.
Total Footprint area 7547 sf SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT

Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 16.00| 46.53 744.48] |Disposal Ton 87.00 20.00 1740.00] |Cat 322 RT excavator 1 16.00| 123.10 1969.60
Labor Foreman 1 16.00| 48.53 776.48 0.00] JPick Up 1 16.00| 20.54 328.64
Operator 1 16.00| 90.69 1451.04 0.00] ITri Axle Dump 1 16.00/ 80.88 1294.08
Teamster 1 16.00| 41.19 659.04 0.00] JLight Tower 1 16.00 10.13 162.08
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 3631.04 0.00 0.00
2 Health 32.00| 26.45 846.40 0.00 0.00
Welfare 16.00| 28.50 456.00 0.00 0.00
and 16.00| 46.72 747.52 0.00 0.00
Pension 0.00] |Total 1740.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 1815.52| |Total 1740.00 0.00
4| 20% of (Items 1 + 2 + 3) 1499.30] |Additional % = 15 % 261.00 0.00
5| Total (Items 1 thru 4) 8995.78] |Total 2001.00] |Total 3754.40

Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $14,751.18
Total to Date
ConnDOT $14,751.18

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 62-02 Myrtle st Brooklyn Select only one payment type: CONSTRUCTION ORDER
U Scope Estimate
2 Floors.5188 SF Roof Main Building. 2359 SF Sidewalk and hardscape L Proaress (oroaress oavment = 0% of Total
- Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT

Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 16.00| 46.53 744.48] |Disposal Ton 175.00 20.00 3500.00] |Cat 322 RT excavator 1 16.00| 123.10 1969.60
Labor Foreman 1 16.00| 48.53 776.48 0.00] JPick Up 1 16.00| 20.54 328.64
Operator 1 16.00| 90.69 1451.04 0.00] ITri Axle Dump 1 16.00/ 80.88 1294.08
Teamster 2 32.00] 41.19 1318.08 0.00] JLight Tower 2 32.00/ 10.13 324.16
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 4290.08 0.00 0.00
2 Health 32.00| 26.45 846.40 0.00 0.00
Welfare 16.00| 28.50 456.00 0.00 0.00
and 32.00| 46.72 1495.04 0.00 0.00
Pension 0.00] |Total 3500.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 2145.04| |Total 3500.00 0.00
4| 20% of (Items 1 + 2 + 3) 1846.51] |Additional % = 15 % 525.00 0.00
5| Total (Items 1 thru 4) 11079.07] |Total 4025.00] |Total 3916.48

Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $19,020.55
Total to Date $33,771.73
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 62-02 Myrtle st Brooklyn Select only one payment type: CONSTRUCTION ORDER
2 Floors.5188 SF Roof Main Building. 2359 SF Sidewalk and hardscape L' scope Estimate
[ Proaress (oroaress navment = 90% of Totall
Install geotextile fabric and 164 Tons stone L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT

Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 16.00| 46.53 744.48] |Stone Tons (d) 175.00 50.00 8750.00] |Cat 322 RT excavator 1 16.00| 123.10 1969.60
Labor Foreman 1 16.00| 48.53 776.48] |Stone Dust Tons (d) 20.00 50.00 1000.00] |Pick Up 1 16.00| 20.54 328.64
Operator 1 16.00| 90.69 1451.04| |Geotextile 1.00| 350.00 350.00] JLight Tower 1 16.00/ 10.13 162.08
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 2972.00 0.00 0.00
2 Health 32.00| 26.45 846.40 0.00 0.00
Welfare 16.00| 28.50 456.00 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00| |Total 10100.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 1486.00| |Total 10100.00 0.00
4| 20% of (Items 1 + 2 + 3) 1152.08] |Additional% = 15 % 1515.00 0.00
5| Total (Items 1 thru 4) 6912.48] |Total 11615.00] |Total 2460.32

Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $20,987.80
Total to Date $54,759.53
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 62-02 Myrtle st Brooklyn Select only one payment type: CONSTRUCTION ORDER
2 Floors.5188 SF Roof Main Building. 2359 SF Sidewalk and hardscape L' scope Estimate
[ Proaress (oroaress navment = 90% of Totall
Install 2359 SF permeable pavers L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
$9.45
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Mason 1 40.00| 51.97 2078.80] |Pavers SF 2500.00 5.00{ 12500.00] |Plate Compactor 1 40.00 6.50 260.00
Mason Foreman 1 40.00| 53.97 2158.80 0.00] JPick Up 1 40.00| 20.54 821.60
Laborer 1 40.00| 46.53 1861.20 0.00] JLight Tower 1 40.00/ 10.13 405.20
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 6098.80 0.00 0.00
2 Health 40.00| 26.45 1058.00 0.00 0.00
Welfare 80.00| 33.71 2696.80 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00| |Total 12500.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 3049.40] |Total 12500.00 0.00
4| 20% of (Items 1 + 2 + 3) 2580.60] |Additional% = 15 % 1875.00 0.00
5| Total (Items 1 thru 4) 15483.60] |Total 14375.00] |Total 1486.80
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $31,345.40
Total to Date $86,104.93
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
Property 62-02 Myrtle st Brooklyn Select only one payment type: CONSTRUCTION ORDER
2 Floors.5188 SF Roof Main Building. 2359 SF Sidewalk and hardscape L' scope Estimate
2 layers geotextile fabric [J Proaress (sroaress pavment = 90% of Total)
Nolite 52.50 CY 75 Ton = .7 Ton per CY delivery $15-20 per CY L Final ITEM NO.
130 cy 26 loads 1 load every 15 min SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Crane Operator 1 16.00| 94.37 1509.92] |Styrofoam Berm LF 300.00 4.00 1200.00] |Crane 1 16.00| 574.38 9190.08
Labor Foreman 1 16.00| 48.53 776.48] JLWT Aggregate CY 130.00 70.00 9100.00] |Cat 322 RT excavator 1 16.00| 123.10 1969.60
Excavator operator 1 16.00| 90.69 1451.04| |geotextile 2.00 350.00 700.00] JPick Up 1 16.00| 20.54 328.64
Laborer 3 16.00{ 46.53 744.48 0.00] |5 CY concrete bucket 1 16.00 4.57 73.12
Oiler 1 16.00| 70.29 1124.64 0.00] |Light Tower 1 16.00/ 10.13 162.08
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 5606.56 0.00 0.00
2 Health 32.00/ 28.50 912.00 0.00 0.00
Welfare 16.00/ 31.95 511.20 0.00 0.00
and 96.00( 26.45 2539.20 0.00 0.00
Pension 0.00] |Total 11000.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 2803.28] |Total 11000.00 0.00
4| 20% of (Items 1 + 2 + 3) 2474.45] |Additional % = 15 % 1650.00 0.00
5| Total (Items 1 thru 4) 14846.69| |Total 12650.00] |Total 11723.52
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $39,220.21
Total to Date $125,325.14
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
Property 62-02 Myrtle st Brooklyn Select only one payment type: CONSTRUCTION ORDER
2 Floors.5188 SF Roof Main Building. 2359 SF Sidewalk and hardscape L' scope Estimate
[ Proaress (oroaress navment = 90% of Totall
- Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Crane Operator 1 16.00| 94.37 1509.92] | 2x2 greengrid SF 5200.00 24.00| 124800.00] |Crane 1 16.00| 574.38 9190.08
Labor Foreman 1 16.00| 48.53 776.48] |geotextile 2.00| 350.00 700.00] |Forklift 1 16.00 8.10 129.60
Forklift Operator 1 16.00| 90.69 1451.04 0.00] JPick Up 1 16.00| 20.54 328.64
Laborer 3 16.00| 46.53 744.48 0.00] [Palet Lift 1 16.00 3.12 49.92
Oiler 1 16.00| 70.29 1124.64 0.00] JLight Tower 1 16.00 10.13 162.08
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 5606.56 0.00 0.00
2 Health 32.00| 28.50 912.00 0.00 0.00
Welfare 16.00| 31.95 511.20 0.00 0.00
and 96.00| 26.45 2539.20 0.00 0.00
Pension 0.00| |Total 125500.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 2803.28] |Total 125500.00 0.00
4| 20% of (Items 1 + 2 + 3) 2474.45] |Additional % = 15 % 18825.00 0.00
5| Total (Items 1 thru 4) 14846.69| |Total 144325.00] |Total 9860.32
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $169,032.01
Total to Date $294,357.15
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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2/12/2020 NYCityMap ® DolTT ¢ City-Wide GIS
86-20 164 ave Queens

Atlantic Ocean

012
miles L1

gis.nyc.gov/doitt/webmap/print.htm?z=1&p=1019807,152656&c=GISBasic&s=a:86-20,164+AVENUE,QUEENS 1/2
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2/10/2020 NYCityMap * DolTT  City-Wide GIS

86-20 164 ave

queens

L

Sidewalks and hard scape estimated from Google earth

gis.nyc.gov/doitt/webmap/print.ntm?z=10&p=1027746,176171&c=GISBasic&s=a:86-20,164+AVENUE,QUEENS 1/2
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Erich
Length Measurement
50.1308 ft

Erich
Length Measurement
101.0498 ft

Erich
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2,231.07 sf

Erich
Typewritten Text
Sidewalks and hard scape estimated from Google earth


2/10/2020 NYCityMap ® DolTT e City-Wide GIS

86-20 164 AVENUE, Howard Beach 11414

- Building & Property Information

Borough: Queens Block: 14080 Lot: 7
Police Precinct: 106
Owner: BLACKSTONE CHRISTINE

Address: 86-20 164 AVENUE, Howard Beach 11414
Lot Area: 5000 sf

Lot Frontage: 50' Lot Depth: 100

Year Built: 1970

Number of Buildings: 1

Number of Floors: 2

Gross Floor Area: 3,522 sf (estimated)
Residential Units: 1 Total # of Units: 1
Land Use: One and Two Family Buildings
Zoning: R2

Commercial Overlay:

Zoning Map #: 18B

Dept. of City Planning, PLUTO 19v1 © 2019 and other city agency sources

Links to More Information
Address Translator

Building ECB Violations
Building_Elevator Information

Building_Profile
Building_Registration/Violation
DCP Zoning_ Map 18B

DOF Digital Tax Map

DOHMH Rat Information Portal
Poll Site Locator

School & Zone Finder

Tax and Property Records

gis.nyc.gov/doitt/webmap/print.htm?z=10&p=1027746,176171&c=GISBasic&s=a:86-20,164+AVENUE,QUEENS
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 86-20 164 Ave Queens Select only one payment type: CONSTRUCTION ORDER
1 Floor .2231 SF Roof Main Building. 1700 SF Sidewalk and hardscape L' scope Estimate
Demo and dispose existing concrete sidewalk or similar ground surfaces -1700 SF [ Proaress toroaress pavment = 90% of Totan
- Final ITEM NO.
Total Footprint area 5000 sf SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 8.00| 46.53 372.24| |Disposal Ton 64.00 20.00 1280.00] |Cat 322 RT excavator 1 8.00| 123.10 984.80
Labor Foreman 1 8.00| 48.53 388.24 0.00] JPick Up 1 8.00| 20.54 164.32
Operator 1 8.00/ 90.69 725.52 0.00] ITri Axle Dump 1 8.00| 80.88 647.04
Teamster 1 8.00/ 41.19 329.52 0.00] JLight Tower 1 8.00/ 10.13 81.04
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 1815.52 0.00 0.00
2 Health 16.00| 26.45 423.20 0.00 0.00
Welfare 8.00| 28.50 228.00 0.00 0.00
and 8.00| 46.72 373.76 0.00 0.00
Pension 0.00| |Total 1280.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 907.76] |Total 1280.00 0.00
4| 20% of (Items 1 + 2 + 3) 749.65| JAdditional % = 15 % 192.00 0.00
5| Total (Items 1 thru 4) 4497.89] |Total 1472.00] |Total 1877.20
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $7,847.09
Total to Date
ConnDOT $7,847.09

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 86-20 164 Ave Queens Select only one payment type: CONSTRUCTION ORDER
U Scope Estimate
1 Floor .2231 SF Roof Main Building. 1700 SF Sidewalk and hardscape L Proaress (oroaress oavment = 0% of Total
1' deeper for roof L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 16.00| 46.53 744.48] |Disposal Ton 283.00 20.00 5660.00] |Cat 322 RT excavator 1 16.00| 123.10 1969.60
Labor Foreman 1 16.00| 48.53 776.48 0.00] JPick Up 1 16.00| 20.54 328.64
Operator 1 16.00| 90.69 1451.04 0.00] ITri Axle Dump 1 16.00/ 80.88 1294.08
Teamster 2 16.00| 41.19 659.04 0.00] JLight Tower 2 16.00 10.13 162.08
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 3631.04 0.00 0.00
2 Health 32.00| 26.45 846.40 0.00 0.00
Welfare 16.00| 28.50 456.00 0.00 0.00
and 32.00| 46.72 1495.04 0.00 0.00
Pension 0.00] |Total 5660.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 1815.52| |Total 5660.00 0.00
4| 20% of (Items 1 + 2 + 3) 1648.80] |Additional% = 15 % 849.00 0.00
5| Total (Items 1 thru 4) 9892.80] |Total 6509.00] |Total 3754.40
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $20,156.20
Total to Date $28,003.29
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 86-20 164 Ave Queens Select only one payment type: CONSTRUCTION ORDER
1 Floor .2231 SF Roof Main Building. 1700 SF Sidewalk and hardscape L' scope Estimate
[ Proaress (oroaress navment = 90% of Totall
Install geotextile fabric and 190 Tons stone L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 16.00| 46.53 744.48] |Stone Tons (d) 283.00 50.00| 14150.00] |Cat 322 RT excavator 1 16.00| 123.10 1969.60
Labor Foreman 1 16.00| 48.53 776.48] |Stone Dust Tons (d) 10.00 50.00 500.00] |Pick Up 1 16.00| 20.54 328.64
Operator 1 16.00| 90.69 1451.04| |Geotextile 1.00| 350.00 350.00] JLight Tower 1 16.00 10.13 162.08
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 2972.00 0.00 0.00
2 Health 32.00| 26.45 846.40 0.00 0.00
Welfare 16.00| 28.50 456.00 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00| |Total 15000.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 1486.00| |Total 15000.00 0.00
4| 20% of (Items 1 + 2 + 3) 1152.08] |Additional% = 15 % 2250.00 0.00
5| Total (Items 1 thru 4) 6912.48] |Total 17250.00] |Total 2460.32
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $26,622.80
Total to Date $54,626.09
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 86-20 164 Ave Queens Select only one payment type: CONSTRUCTION ORDER
1 Floor .2231 SF Roof Main Building. 1700 SF Sidewalk and hardscape L' scope Estimate
[ Proaress (oroaress navment = 90% of Totall
Install 1700 SF permeable pavers L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
$9.45
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Mason 1 24.00| 51.97 1247.28] |Pavers SF 1750.00 5.00 8750.00] |Plate Compactor 1 24.00 6.50 156.00
Mason Foreman 1 24.00| 53.97 1295.28 0.00] JPick Up 1 24.00| 20.54 492.96
Laborer 1 24.00| 46.53 1116.72 0.00] JLight Tower 1 120.00| 10.13 1215.60
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 3659.28 0.00 0.00
2 Health 24.00| 26.45 634.80 0.00 0.00
Welfare 48.00| 33.71 1618.08 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 8750.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 1829.64| |Total 8750.00 0.00
4| 20% of (Items 1 + 2 + 3) 1548.36] |Additional% = 15 % 1312.50 0.00
5| Total (Items 1 thru 4) 9290.16] |Total 10062.50] |Total 1864.56
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $21,217.22
Total to Date $75,843.31
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
Property 86-20 164 Ave Queens Select only one payment type: CONSTRUCTION ORDER
1 Floor .2231 SF Roof Main Building. 1700 SF Sidewalk and hardscape L' scope Estimate
no roof work [ Proaress (oroaress pavment = 90% of Total)
- Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
6.20 sf
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;: Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00] |Gutter sub 1 1.00 | #HHH#HH 1800.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 0.00 0.00 0.00
2 Health 0.00 0.00 0.00
Welfare 0.00 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 0.00 0.00
0.00| |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 0.00] |Total 0.00 0.00
4| 20% of (Items 1 + 2 + 3) 0.00] |Additional% = 15 % 0.00 0.00
5| Total (Items 1 thru 4) 0.00] |Total 0.00] |Total 1800.00
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $1,800.00
Total to Date $77,643.31
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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2/11/2020 NYCityMap * DolTT  City-Wide GIS
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175
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2/7/2020 NYCityMap ® DolTT  City-Wide GIS

115-40 Dunkirk Queens

. _,'1__,1-:*'

6937 sf Sidewalk
57003 sf roof
4020 sf back lot

gis.nyc.gov/doitt/webmap/print.ntm?z=9&p=1049056,191968&c=GISBasic&s=a:115-40,DUNKIRK+STREET,QUEENS 1/2
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Erich
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2/7/2020 NYCityMap ® DolTT  City-Wide GIS

115-40 DUNKIRK STREET, Saint Albans 11412

- Building & Property Information

Borough: Queens Block: 10315 Lot: 135
Police Precinct: 113
Owner: BK HOLDING CORP

Address: 115-40 DUNKIRK STREET, Saint Albans 11412
Lot Area: 60550 sf

Lot Frontage: 100' Lot Depth: 130
Year Built: 1930

Number of Buildings: 3

Number of Floors: 1

Gross Floor Area: 57,201 sf (estimated)
Residential Units: 0 Total # of Units: 2
Land Use: Industrial and Manufacturing
Zoning: R3-2

Commercial Overlay:

Zoning Map #: 15B

Dept. of City Planning, PLUTO 19v1 © 2019 and other city agency sources

Links to More Information
Address Translator

Building ECB Violations
Building_Elevator Information

Building_Profile
Building_Registration/Violation
DCP Zoning_ Map 15B

DOF Digital Tax Map

DOHMH Rat Information Portal
Poll Site Locator

School & Zone Finder

Tax and Property Records

gis.nyc.gov/doitt/webmap/print.htm?z=9&p=1049056,191968&c=GISBasic&s=a:115-40, DUNKIRK+STREET,QUEENS
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http://www1.nyc.gov/site/planning/data-maps/open-data.page
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 115-40 Dunkirk st Select only one payment type: CONSTRUCTION ORDER
1 Floor .57003 SF Roof Main Building. 6937 SF Sidewalk and hardscape L' scope Estimate
Demo and dispose existing concrete sidewalk or similar ground surfaces -6937 SF [ Proaress toroaress pavment = 90% of Totan
- Final ITEM NO.
Total Footprint area 67960 sf SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 40.00| 46.53 1861.20] |Disposal Ton 256.00 20.00 5120.00] |Cat 322 RT excavator 1 40.00| 123.10 4924.00
Labor Foreman 1 40.00| 48.53 1941.20 0.00] JPick Up 1 40.00| 20.54 821.60
Operator 1 40.00| 90.69 3627.60 0.00] ITri Axle Dump 1 40.00| 80.88 3235.20
Teamster 1 40.00| 41.19 1647.60 0.00] JLight Tower 1 40.00/ 10.13 405.20
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 9077.60 0.00 0.00
2 Health 80.00| 26.45 2116.00 0.00 0.00
Welfare 40.00| 28.50 1140.00 0.00 0.00
and 40.00| 46.72 1868.80 0.00 0.00
Pension 0.00] |Total 5120.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 4538.80] |Total 5120.00 0.00
4| 20% of (Items 1 + 2 + 3) 3748.24] |Additional% = 15 % 768.00 0.00
5| Total (Items 1 thru 4) 22489.44] |Total 5888.00] |Total 9386.00
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $37,763.44
Total to Date
ConnDOT $37,763.44

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 115-40 Dunkirk st Select only one payment type: CONSTRUCTION ORDER
U Scope Estimate
1 Floor .57003 SF Roof Main Building. 6937 SF Sidewalk and hardscape L Proaress (oroaress oavment = 0% of Total
- Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT

Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 40.00| 46.53 1861.20] |Disposal Ton 770.00 20.00| 15400.00] |Cat 322 RT excavator 1 40.00| 123.10 4924.00
Labor Foreman 1 40.00| 48.53 1941.20 0.00] JPick Up 1 40.00| 20.54 821.60
Operator 1 40.00| 90.69 3627.60 0.00] ITri Axle Dump 1 40.00| 80.88 3235.20
Teamster 2 80.00| 41.19 3295.20 0.00] JLight Tower 2 80.00| 10.13 810.40
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 10725.20 0.00 0.00
2 Health 80.00| 26.45 2116.00 0.00 0.00
Welfare 40.00| 28.50 1140.00 0.00 0.00
and 80.00| 46.72 3737.60 0.00 0.00
Pension 0.00| |Total 15400.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 5362.60| |Total 15400.00 0.00
4| 20% of (Items 1 + 2 + 3) 4616.28| JAdditional % = 15 % 2310.00 0.00
5| Total (Items 1 thru 4) 27697.68] |Total 17710.00] |Total 9791.20

Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $55,198.88
Total to Date $92,962.32
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 115-40 Dunkirk st Select only one payment type: CONSTRUCTION ORDER
1 Floor .57003 SF Roof Main Building. 6937 SF Sidewalk and hardscape L' scope Estimate
[ Proaress (oroaress navment = 90% of Totall
Install geotextile fabric and 770 Tons stone L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 24.00| 46.53 1116.72] |Stone Tons (d) 770.00 50.00| 38500.00] |Cat 322 RT excavator 1 24.00| 123.10 2954.40
Labor Foreman 1 24.00| 48.53 1164.72] |Stone Dust Tons (d) 80.00 50.00 4000.00] |Pick Up 1 24.00| 20.54 492.96
Operator 1 24.00| 90.69 2176.56| |Geotextile 3.00/ 350.00 1050.00] |Light Tower 1 24.00 10.13 243.12
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 4458.00 0.00 0.00
2 Health 48.00| 26.45 1269.60 0.00 0.00
Welfare 24.00| 28.50 684.00 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 43550.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 2229.00] |Total 43550.00 0.00
4| 20% of (Items 1 + 2 + 3) 1728.12| |Additional% = 15 % 6532.50 0.00
5| Total (Items 1 thru 4) 10368.72] |Total 50082.50] |Total 3690.48
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $64,141.70
Total to Date $157,104.02
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 115-40 Dunkirk st Select only one payment type: CONSTRUCTION ORDER
1 Floor .57003 SF Roof Main Building. 6937 SF Sidewalk and hardscape L' scope Estimate
[ Proaress (oroaress navment = 90% of Totall
Install 2359 SF permeable pavers L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
$9.45
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Mason 1] 120.00f 51.97 6236.40] |Pavers SF 7100.00 5.00{ 35500.00] |Plate Compactor 1 120.00 6.50 780.00
Mason Foreman 1] 120.00| 53.97 6476.40 0.00] JPick Up 1 120.00| 20.54 2464.80
Laborer 1] 120.00| 46.53 5583.60 0.00] JLight Tower 1 120.00| 10.13 1215.60
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 18296.40 0.00 0.00
2 Health 120.00| 26.45 3174.00 0.00 0.00
Welfare 240.00| 33.71 8090.40 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 35500.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 9148.20| |Total 35500.00 0.00
4| 20% of (Items 1 + 2 + 3) 7741.80] |Additional% = 15 % 5325.00 0.00
5| Total (Items 1 thru 4) 46450.80] [Total 40825.00] [Total 4460.40
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $91,736.20
Total to Date $248,840.22
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
Property 115-40 Dunkirk st Select only one payment type: CONSTRUCTION ORDER
1 Floor .57003 SF Roof Main Building. 6937 SF Sidewalk and hardscape L' scope Estimate
2 layers geotextile fabric [J Proaress (sroaress pavment = 90% of Total)
Nolite 52.50 CY 75 Ton = .7 Ton per CY delivery $15-20 per CY L Final ITEM NO.
130 cy 26 loads 1 load every 15 min SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Crane Operator 1] 120.00f 94.37| 11324.40| |Styrofoam Berm LF 1200.00 4.00 4800.00] |Crane 1 120.00| 574.38 68925.60
Labor Foreman 1] 120.00( 48.53 5823.60] |LWT Aggregate CY 1420.00 70.00( 99400.00] |Cat 322 RT excavator 1 120.00 123.10 14772.00
Excavator operator 1] 120.00f 90.69| 10882.80] |geotextile 20.00 350.00 7000.00] |Pick Up 1 120.00) 20.54 2464.80
Laborer 7| 840.00| 46.53| 39085.20] |Elecric Roof Valves 30.00] 2000.00/ 60000.00f |5 CY concrete bucket 1 120.00 4.57 548.40
Oiler 1/ 120.00{ 70.29 8434.80 0.00] |Light Tower 2 | 240.00{ 10.13 2431.20
0.00 0.00] |Power buggy 2 | 240.00| 14.56 3494.40
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 75550.80 0.00 0.00
2 Health 240.00| 28.50 6840.00 0.00 0.00
Welfare 120.00| 31.95 3834.00 0.00 0.00
and 960.00( 26.45| 25392.00 0.00 0.00
Pension 0.00] |Total 171200.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 37775.40] |Total 171200.00 0.00
4| 20% of (Items 1 + 2 + 3) 29878.44] |Additional % = 15 % 25680.00 0.00
5| Total (Items 1 thru 4) 179270.64] |Total 196880.00] |Total 92636.40
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $468,787.04
Total to Date $717,627.26
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
Property 115-40 Dunkirk st Select only one payment type: CONSTRUCTION ORDER
2 Floors.5188 SF Roof Main Building. 2359 SF Sidewalk and hardscape L' scope Estimate
[ Proaress (oroaress navment = 90% of Totall
- Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Crane Operator 1] 160.00f 94.37| 15099.20| | 2x2 greengrid SF 57000.00 18.50| 1054500.00] |Crane 1 160.00| 574.38 91900.80
Labor Foreman 1/ 160.00| 48.53 7764.80] |geotextile 20.00/ 350.00 7000.00] |Forklift 1 160.00 8.10 1296.00
Forklift Operator 1/ 160.00{ 90.69| 14510.40 0.00] |Pick Up 1 160.00| 20.54 3286.40
Laborer 7] 160.00| 46.53 7444.80 0.00] |Palet Lift 1 160.00 3.12 499.20
Oiler 1] 160.00| 70.29] 11246.40 0.00] |Light Tower 1 160.00| 10.13 1620.80
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 56065.60 0.00 0.00
2 Health 320.00| 28.50 9120.00 0.00 0.00
Welfare 160.00| 31.95 5112.00 0.00 0.00
and 960.00( 26.45| 25392.00 0.00 0.00
Pension 0.00] |Total 1061500.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5| 28032.80] |Total 1061500.00 0.00
4| 20% of (Items 1 + 2 + 3) 24744.48] |Additional % = 15 % 159225.00 0.00
5| Total (Items 1 thru 4) 148466.88| |Total 1220725.00] |Total 98603.20
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $1,467,795.08
Total to Date $2,185,422.34
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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2/4/2020 NYCityMap ® DolTT  City-Wide GIS

137 WEST 122 STREET, NEW YORK 10027

- Building & Property Information

Borough: Manhattan Block: 1907 Lot: 15
Police Precinct: 28
Owner: TROPPER, GISELLE

Address: 137 WEST 122 STREET, NEW YORK 10027
Lot Area: 1682 sf

Lot Frontage: 16.67' Lot Depth: 100.92
Year Built: 1910

Number of Buildings: 1

Number of Floors: 4

Gross Floor Area: 3,830 sf (estimated)
Residential Units: 1 Total # of Units: 1
Land Use: One and Two Family Buildings
Zoning: R7-2

Commercial Overlay:

Zoning Map #: 6A

Dept. of City Planning, PLUTO 19v1 © 2019 and other city agency sources

Links to More Information
Address Translator

Building ECB Violations
Building_Elevator Information

Building_Profile
Building_Registration/Violation
DCP Zoning_ Map 6A

DOF Digital Tax Map

DOHMH Rat Information Portal
Poll Site Locator

School & Zone Finder

Tax and Property Records

gis.nyc.gov/doitt/webmap/print.htm?z=10&p=998750,233173&c=GISBasic&s=a:137, WEST+122+STREET, MANHATTAN
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 137 W 122 Street Manhattan Select only one payment type: CONSTRUCTION ORDER
4 Floors. 909 SF Roof Main Building. 128 SF Sidewalk. U scope Estimate
Demo and dispose existing concrete sidewalk or similar ground surfaces -128 SF [ Proaress oroaress navment = 90% of Total
- Final ITEM NO.
Total Footprint area 1810 sf SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT

Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 2.00| 46.53 93.06] |Disposal Ton 5.00 20.00 100.00] |Cat 322 RT excavator 1 2.00| 123.10 246.20
Labor Foreman 1 2.00| 48.53 97.06 0.00] |Pick Up 1 2.00{ 20.54 41.08
Operator 1 2.00| 90.69 181.38 0.00] |Tri Axle Dump 1 2.00{ 80.88 161.76
Teamster 1 2.00 41.19 82.38 0.00] |Light Tower 1 2.00f 10.13 20.26
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 453.88 0.00 0.00
2 Health 4.00| 26.45 105.80 0.00 0.00
Welfare 2.00| 28.50 57.00 0.00 0.00
and 2.00| 46.72 93.44 0.00 0.00
Pension 0.00] |Total 100.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 226.94| |Total 100.00 0.00
4| 20% of (Items 1 + 2 + 3) 187.41| |Additional % = 15 % 15.00 0.00
5| Total (Items 1 thru 4) 1124.47] |Total 115.00] |Total 469.30

Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $1,708.77
Total to Date
ConnDOT $1,708.77

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 137 W 122 Street Manhattan Select only one payment type: CONSTRUCTION ORDER
4 Floors. 909 SF Roof Main Building. 128 SF Sidewalk. Grass/tree back yard. L' scope Estimate
128 SF @ 2' excavation =10 CY Excavation [ Proaress oroaress navment = 90% of Total
- Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT

Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 2.00| 46.53 93.06] |Disposal Ton 15.00 20.00 300.00] |Cat 322 RT excavator 1 2.00| 123.10 246.20
Labor Foreman 1 2.00| 48.53 97.06 0.00] JPick Up 1 2.00| 20.54 41.08
Operator 1 2.00| 90.69 181.38 0.00] ITri Axle Dump 1 2.00| 80.88 161.76
Teamster 1 2.00] 41.19 82.38 0.00] JLight Tower 1 2.00/ 10.13 20.26
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 453.88 0.00 0.00
2 Health 4.00| 26.45 105.80 0.00 0.00
Welfare 2.00| 28.50 57.00 0.00 0.00
and 2.00| 46.72 93.44 0.00 0.00
Pension 0.00] |Total 300.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 226.94| |Total 300.00 0.00
4| 20% of (Items 1 + 2 + 3) 187.41| |Additional % = 15 % 45.00 0.00
5| Total (Items 1 thru 4) 1124.47] |Total 345.00] |Total 469.30

Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $1,938.77
Total to Date $3,647.54
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 137 W 122 Street Manhattan Select only one payment type: CONSTRUCTION ORDER
4 Floors. 909 SF Roof Main Building. 128 SF Sidewalk. U scope Estimate
[ Proaress (oroaress navment = 90% of Totall
Install geotextile fabric and 15 Tons stone L Final ITEM NO.
$11.99 sf SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT

Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 2.00| 46.53 93.06] |Stone Tons (d) 15.00 50.00 750.00] |Cat 322 RT excavator 1 2.00| 123.10 246.20
Labor Foreman 1 2.00| 48.53 97.06] |Stone Dust Tons (d) 1.00 50.00 50.00] [Pick Up 1 2.00| 20.54 41.08
Operator 1 2.00| 90.69 181.38| |Geotextile 0.25| 350.00 87.50] |Light Tower 1 2.00f 10.13 20.26
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 371.50 0.00 0.00
2 Health 4.00) 26.45 105.80 0.00 0.00
Welfare 2.00| 28.50 57.00 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 887.50 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 185.75] |Total 887.50 0.00
4| 20% of (Items 1 + 2 + 3) 144.01| JAdditional % = 15 % 133.13 0.00
5| Total (Items 1 thru 4) 864.06] |Total 1020.63) |Total 307.54

Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $2,192.23
Total to Date $5,839.77
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 137 W 122 Street Manhattan Select only one payment type: CONSTRUCTION ORDER
4 Floors. 909 SF Roof Main Building. 128 SF Sidewalk. U scope Estimate
[ Proaress (oroaress navment = 90% of Totall
Install 128 SF permeable pavers L Final ITEM NO.
$17.17/sf SELECT ONLY ONE PAYMENT TYPE
$9.45
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Mason 1 4.00( 51.97 207.88| |Pavers SF 128.00 5.00 640.00] [Plate Compactor 1 4.00 6.50 26.00
Mason Foreman 1 4.00( 53.97 215.88 0.00] |Pick Up 1 4.00) 20.54 82.16
Laborer 1 4.00| 46.53 186.12 0.00] |Light Tower 1 4.00/ 10.13 40.52
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 609.88 0.00 0.00
2 Health 4.00| 26.45 105.80 0.00 0.00
Welfare 8.00 33.7 269.68 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 640.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 304.94] |Total 640.00 0.00
4| 20% of (Items 1 + 2 + 3) 258.06] JAdditional% = 15 % 96.00 0.00
5| Total (Items 1 thru 4) 1548.36] |Total 736.00] |Total 148.68
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $2,433.04
Total to Date $8,272.81
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
DESCRIPTION OF WOR Select only one payment type: CONSTRUCTION ORDER
909 SF roof area U scope Estimate
2 layers geotextile fabric [ Proaress (vroaress pavment = 90% of Total)
Nolite 52.50 CY 75 Ton = .7 Ton per CY delivery $15-20 per CY L Final ITEM NO.
23 cy 5 loads 1 load every 20 min SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Crane Operator 1 8.00| 94.37 754.96] |Styrofoam Berm LF 250.00 4.00 1000.00] |Crane 1 8.00| 574.38 4595.04
Labor Foreman 1 8.00| 48.53 388.24| |LWT Aggregate CY 23.00 70.00 1610.00] |Cat 322 RT excavator 1 8.00| 123.10 984.80
Excavator operator 1 8.00| 90.69 725.52] Jgeotextile 0.25 350.00 87.50] |Pick Up 1 8.00| 20.54 164.32
Laborer 3 24.00| 46.53 1116.72 0.00] |5 CY concrete bucket 1 8.00 4.57 36.56
Oiler 1 8.00| 70.29 562.32 0.00] |Light Tower 1 8.00{ 10.13 81.04
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 3547.76 0.00 0.00
2 Health 16.00| 28.50 456.00 0.00 0.00
Welfare 8.00|/ 31.95 255.60 0.00 0.00
and 32.00( 26.45 846.40 0.00 0.00
Pension 0.00] |Total 2697.50 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 1773.88] |Total 2697.50 0.00
4| 20% of (Items 1 + 2 + 3) 1375.93] |Additional % = 15 % 404.63 0.00
5| Total (Items 1 thru 4) 8255.57] |Total 3102.13] |Total 5861.76
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $17,219.46
Total to Date $25,492.26
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
DESCRIPTION OF WOR Select only one payment type: CONSTRUCTION ORDER
909 SF roof area L scope Estimate
2 layers geotextile fabric [ Proaress (oroaress navment = 90% of Totall
Green Grid g4 placed on top of Norlite stone L Final ITEM NO.
137 W 122 Street Manhattan SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Crane Operator 1 8.00| 94.37 754.96] | 2x2 greengrid SF 910.00 18.50| 16835.00] |[Crane 1 8.00| 574.38 4595.04
Labor Foreman 1 8.00| 48.53 388.24| |geotextile 0.25 350.00 87.50] [Forklift 1 8.00 8.10 64.80
Forklift Operator 1 8.00| 90.69 725.52 0.00] |Pick Up 1 8.00{ 20.54 164.32
Laborer 3 24.00| 46.53 1116.72 0.00] |Palet Lift 1 8.00 3.12 24.96
Oiler 1 8.00| 70.29 562.32 0.00] |Light Tower 1 8.00{ 10.13 81.04
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 3547.76 0.00 0.00
2 Health 16.00| 28.50 456.00 0.00 0.00
Welfare 8.00|/ 31.95 255.60 0.00 0.00
and 24.00( 26.45 634.80 0.00 0.00
Pension 0.00] |Total 16922.50 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 1773.88] |Total 16922.50 0.00
4| 20% of (Items 1 + 2 + 3) 1333.61] |Additional % = 15 % 2538.38 0.00
5| Total (Items 1 thru 4) 8001.65] |Total 19460.88] |Total 4930.16
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $32,392.69
Total to Date $57,884.95
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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248 REVERE AVENUE, BRONX 10465

- Building & Property Information

Borough: Bronx Block: 5589 Lot: 105
Police Precinct: 45
Owner: ELLIOTT MARY E

Address: 248 REVERE AVENUE, BRONX 10465
Lot Area: 2069 sf

Lot Frontage: 17.75' Lot Depth: 116.58
Year Built: 1955

Number of Buildings: 1

Number of Floors: 2

Gross Floor Area: 1,589 sf (estimated)
Residential Units: 1 Total # of Units: 1
Land Use: One and Two Family Buildings
Zoning: R4

Commercial Overlay:

Zoning Map #: 7C

Dept. of City Planning, PLUTO 19v1 © 2019 and other city agency sources

Links to More Information
Address Translator

Building ECB Violations
Building_Elevator Information

Building_Profile
Building_Registration/Violation
DCP Zoning Map 7C

DOF Digital Tax Map

DOHMH Rat Information Portal
Poll Site Locator

School & Zone Finder

Tax and Property Records

gis.nyc.gov/doitt/webmap/print.htm?z=10&p=1034995,237001&c=GISBasic&s=a:248, REVERE+AVENUE,BRONX
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 248 Revere Ave Bronx Select only one payment type: CONSTRUCTION ORDER
2 Floors. 630 SF Roof Main Building. 578 SF Sidewalk and hardscape U scope Estimate
Demo and dispose existing concrete sidewalk or similar ground surfaces -578 SF [ Proaress toroaress pavment = 90% of Totan
- Final ITEM NO.
Total Footprint area 2260 sf SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT

Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 4.00( 46.53 186.12] |Disposal Ton 22.00 20.00 440.00] |Cat 322 RT excavator 1 4.00| 123.10 492.40
Labor Foreman 1 4.00| 48.53 194.12 0.00] JPick Up 1 4.00f 20.54 82.16
Operator 1 4.00| 90.69 362.76 0.00] ITri Axle Dump 1 4.00/ 80.88 323.52
Teamster 1 4.00] 41.19 164.76 0.00] JLight Tower 1 4.00f 10.13 40.52
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 907.76 0.00 0.00
2 Health 8.00| 26.45 211.60 0.00 0.00
Welfare 4.00| 28.50 114.00 0.00 0.00
and 4.00| 46.72 186.88 0.00 0.00
Pension 0.00] |Total 440.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 453.88| |Total 440.00 0.00
4| 20% of (Items 1 + 2 + 3) 374.82| |Additional% = 15 % 66.00 0.00
5| Total (Items 1 thru 4) 2248.94] [Total 506.00] |Total 938.60

Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $3,693.54
Total to Date
ConnDOT $3,693.54

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 248 Revere Ave Bronx Select only one payment type: CONSTRUCTION ORDER
2 Floors. 630 SF Roof Main Building. 578 SF Sidewalk and hardscape U scope Estimate
578 SF @ 2' excavation = 58 CY Excavation [ Proaress oroaress navment = 90% of Total
- Final ITEM NO.
Excavation 8" deeper to allow for roof drainage SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT

Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 4.00( 46.53 186.12] |Disposal Ton 85.00 20.00 1700.00] |Cat 322 RT excavator 1 4.00| 123.10 492.40
Labor Foreman 1 4.00| 48.53 194.12 0.00] JPick Up 1 4.00f 20.54 82.16
Operator 1 4.00| 90.69 362.76 0.00] ITri Axle Dump 1 4.00/ 80.88 323.52
Teamster 2 8.00/ 41.19 329.52 0.00] JLight Tower 2 8.00/ 10.13 81.04
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 1072.52 0.00 0.00
2 Health 8.00| 26.45 211.60 0.00 0.00
Welfare 4.00| 28.50 114.00 0.00 0.00
and 8.00| 46.72 373.76 0.00 0.00
Pension 0.00] |Total 1700.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 536.26| |Total 1700.00 0.00
4| 20% of (Items 1 + 2 + 3) 461.63| |Additional % = 15 % 255.00 0.00
5| Total (Items 1 thru 4) 2769.77] |Total 1955.00] |Total 979.12

Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $5,703.89
Total to Date $9,397.43
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 248 Revere Ave Bronx Select only one payment type: CONSTRUCTION ORDER
2 Floors. 630 SF Roof Main Building. 578 SF Sidewalk and hardscape U scope Estimate
Extra 8" stone to accommodate roof drainage L Proaress (oroaress oavment = 0% of Total
Install geotextile fabric and 85 Tons stone L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 4.00( 46.53 186.12] |Stone Tons (d) 85.00 50.00 4250.00] |Cat 322 RT excavator 1 4.00| 123.10 492.40
Labor Foreman 1 4.00( 48.53 194.12] |Stone Dust Tons (d) 5.00 50.00 250.00] [Pick Up 1 4.00) 20.54 82.16
Operator 1 4.00] 90.69 362.76| |Geotextile 1.00| 350.00 350.00] JLight Tower 1 4.00f 10.13 40.52
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 743.00 0.00 0.00
2 Health 8.00| 26.45 211.60 0.00 0.00
Welfare 4.00| 28.50 114.00 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 4850.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 371.50] |Total 4850.00 0.00
4| 20% of (Items 1 + 2 + 3) 288.02| JAdditional% = 15 % 727.50 0.00
5| Total (Items 1 thru 4) 1728.12] |Total 5577.50] |Total 615.08
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $7,920.70
Total to Date $17,318.13
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 248 Revere Ave Bronx Select only one payment type: CONSTRUCTION ORDER
2 Floors. 630 SF Roof Main Building. 578 SF Sidewalk and hardscape U scope Estimate
[ Proaress (oroaress navment = 90% of Totall
Install 578 SF permeable pavers L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
$9.45
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Mason 1 8.00| 51.97 415.76| |Pavers SF 620.00 5.00 3100.00] |Plate Compactor 1 8.00 6.50 52.00
Mason Foreman 1 8.00| 53.97 431.76 0.00] JPick Up 1 8.00| 20.54 164.32
Laborer 1 8.00| 46.53 372.24 0.00] JLight Tower 1 8.00/ 10.13 81.04
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 1219.76 0.00 0.00
2 Health 8.00| 26.45 211.60 0.00 0.00
Welfare 16.00/ 33.71 539.36 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00| |Total 3100.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 609.88| |Total 3100.00 0.00
4| 20% of (Items 1 + 2 + 3) 516.12| JAdditional % = 15 % 465.00 0.00
5| Total (Items 1 thru 4) 3096.72] |Total 3565.00] |Total 297.36
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $6,959.08
Total to Date $24,277.21
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
Property 248 Revere Ave Bronx Select only one payment type: CONSTRUCTION ORDER
U Scope Estimate
roof drains connected to stone under pavers [ Proaress oroaress oavment = 90% of Totan
- Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;: Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 1 1.00| 600.00 600.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 0.00 0.00 0.00
2 Health 0.00 0.00 0.00
Welfare 0.00 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 0.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 0.00] |Total 0.00 0.00
4| 20% of (Items 1 + 2 + 3) 0.00] |Additional% = 15 % 0.00 0.00
5| Total (Items 1 thru 4) 0.00] |Total 0.00] |Total 600.00
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $600.00
Total to Date $24,877.21
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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251 MANHATTAN STREET, STATEN ISLAND 10307

- Building & Property Information

Borough: Staten Island Block: 7886 Lot: 93
Police Precinct: 123
Owner: ITRI JERRY

Address: 251 MANHATTAN STREET, STATEN ISLAND 10307
Lot Area: 9021 sf

Lot Frontage: 90' Lot Depth: 100

Year Built: 1988

Number of Buildings: 1

Number of Floors: 2

Gross Floor Area: 2,700 sf (estimated)
Residential Units: 2 Total # of Units: 2
Land Use: One and Two Family Buildings
Zoning: R3A

Commercial Overlay:

Zoning Map #: 35A

Dept. of City Planning, PLUTO 19v1 © 2019 and other city agency sources

Links to More Information
Address Translator

Building ECB Violations
Building_Elevator Information

Building_Profile
Building_Registration/Violation
DCP Zoning_ Map 35A

DOF Digital Tax Map

DOHMH Rat Information Portal
Poll Site Locator

School & Zone Finder

Tax and Property Records

gis.nyc.gov/doitt/webmap/print.htm?z=10&p=916979,123061&c=GISBasic&s=a:251, MANHATTAN+STREET,STATEN+ISLAND
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 251 Manhattan st Staten Island Select only one payment type: CONSTRUCTION ORDER
2 Floors .1620 SF Roof Main Building. 800 SF Sidewalk / driveway - enough grass to drain roof L' scope Estimate
Demo and dispose existing concrete sidewalk or similar ground surfaces 800 SF L Proaress (oroaress navment = 30% of Totan
May not capture all roof water L Final ITEM NO.
Total Footprint area 10,000 sf SELECT ONLY ONE PAYMENT TYPE
overall footprint
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 8.00| 46.53 372.24| |Disposal Ton 30.00 20.00 600.00] |Cat 322 RT excavator 1 8.00| 123.10 984.80
Labor Foreman 1 8.00| 48.53 388.24 0.00] JPick Up 1 8.00| 20.54 164.32
Operator 1 8.00/ 90.69 725.52 0.00] ITri Axle Dump 1 8.00| 80.88 647.04
Teamster 1 8.00/ 41.19 329.52 0.00] JLight Tower 1 8.00/ 10.13 81.04
0.00 0.00] |Gutter sub 1 1.00| 600.00 600.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 1815.52 0.00 0.00
2 Health 16.00| 26.45 423.20 0.00 0.00
Welfare 8.00| 28.50 228.00 0.00 0.00
and 8.00| 46.72 373.76 0.00 0.00
Pension 0.00] |Total 600.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 907.76] |Total 600.00 0.00
4| 20% of (Items 1 + 2 + 3) 749.65| JAdditional % = 15 % 90.00 0.00
5| Total (Items 1 thru 4) 4497.89] |Total 690.00] |Total 2477.20
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $7,665.09
Total to Date
ConnDOT $7,665.09

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 251 Manhattan st Staten Island Select only one payment type: CONSTRUCTION ORDER
Demo and dispose existing earth 1050 SF U scope Estimate
2 Floors .1620 SF Roof Main Building. 800 SF Sidewalk / driveway - enough grass to drain roof [ Proaress toroaress pavment = 90% of Totan
- Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 8.00| 46.53 372.24| |Disposal Ton 90.00 20.00 1800.00] |Cat 322 RT excavator 1 8.00| 123.10 984.80
Labor Foreman 1 8.00| 48.53 388.24 0.00] JPick Up 1 8.00| 20.54 164.32
Operator 1 8.00/ 90.69 725.52 0.00] ITri Axle Dump 1 8.00| 80.88 647.04
Teamster 2 8.00/ 41.19 329.52 0.00] JLight Tower 2 8.00/ 10.13 81.04
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 1815.52 0.00 0.00
2 Health 16.00| 26.45 423.20 0.00 0.00
Welfare 8.00| 28.50 228.00 0.00 0.00
and 16.00| 46.72 747.52 0.00 0.00
Pension 0.00| |Total 1800.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 907.76] |Total 1800.00 0.00
4| 20% of (Items 1 + 2 + 3) 824.40] |Additional% = 15 % 270.00 0.00
5| Total (Items 1 thru 4) 4946.40] |Total 2070.00] |Total 1877.20
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $8,893.60
Total to Date $16,558.69
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 251 Manhattan st Staten Island Select only one payment type: CONSTRUCTION ORDER
2 Floors .1620 SF Roof Main Building. 800 SF Sidewalk / driveway - enough grass to drain roof L' scope Estimate
[ Proaress (oroaress navment = 90% of Totall
Install geotextile fabric and 90 Tons stone L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 8.00| 46.53 372.24| |Stone Tons (d) 90.00 50.00 4500.00] |Cat 322 RT excavator 1 8.00| 123.10 984.80
Labor Foreman 1 8.00| 48.53 388.24| |Stone Dust Tons (d) 4.00 50.00 200.00] |Pick Up 1 8.00| 20.54 164.32
Operator 1 8.00/ 90.69 725.52] |Geotextile 1.00| 350.00 350.00] JLight Tower 1 8.00/ 10.13 81.04
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 1486.00 0.00 0.00
2 Health 16.00| 26.45 423.20 0.00 0.00
Welfare 8.00| 28.50 228.00 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 5050.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 743.00] [Total 5050.00 0.00
4| 20% of (Items 1 + 2 + 3) 576.04]| JAdditional % = 15 % 757.50 0.00
5| Total (Items 1 thru 4) 3456.24] [Total 5807.50] |Total 1230.16
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $10,493.90
Total to Date $27,052.59
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 251 Manhattan st Staten Island Select only one payment type: CONSTRUCTION ORDER
2 Floors .1620 SF Roof Main Building. 800 SF Sidewalk / driveway - enough grass to drain roof L' scope Estimate
[ Proaress (oroaress navment = 90% of Totall
Install 800 SF permeable pavers L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
$9.45
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Mason 1 16.00| 51.97 831.52| |Pavers SF 850.00 5.00 4250.00] |Plate Compactor 1 16.00 6.50 104.00
Mason Foreman 1 16.00| 53.97 863.52 0.00] JPick Up 1 16.00| 20.54 328.64
Laborer 1 16.00| 46.53 744.48 0.00] JLight Tower 1 16.00/ 10.13 162.08
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 2439.52 0.00 0.00
2 Health 16.00| 26.45 423.20 0.00 0.00
Welfare 32.00{ 33.7M 1078.72 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 4250.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 1219.76| |Total 4250.00 0.00
4| 20% of (Items 1 + 2 + 3) 1032.24] |Additional% = 15 % 637.50 0.00
5| Total (Items 1 thru 4) 6193.44] |Total 4887.50] |Total 594.72
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $11,675.66
Total to Date $38,728.25
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
Property 251 Manhattan st Staten Island Select only one payment type: CONSTRUCTION ORDER
2 Floors .1620 SF Roof Main Building. 800 SF Sidewalk / driveway - enough grass to drain roof L' scope Estimate
no roof work [ Proaress (oroaress pavment = 90% of Total)
- Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;: Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00] |Gutter Sub 1 1.00 |#iHHH#HHE 1200.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 0.00 0.00 0.00
2 Health 0.00 0.00 0.00
Welfare 0.00 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 0.00 0.00
0.00| |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 0.00] |Total 0.00 0.00
4| 20% of (Items 1 + 2 + 3) 0.00] |Additional% = 15 % 0.00 0.00
5| Total (Items 1 thru 4) 0.00] |Total 0.00] |Total 1200.00
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $1,200.00
Total to Date $39,928.25
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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Length Measurement
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Erich
Length Measurement
221.8748 ft

Erich
Area Measurement
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Area Measurement
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2/10/2020 NYCityMap ® DolTT e City-Wide GIS

329 9 STREET, BROOKLYN 11215

- Building & Property Information

Borough: Brooklyn Block: 1005 Lot: 7501
Police Precinct: 78
Owner: NAME NOT ON FILE

Address: 329 9 STREET, BROOKLYN 11215
Lot Area: 23031 sf

Lot Frontage: 125' Lot Depth: 180

Year Built: 1914

Number of Buildings: 1

Number of Floors: 4

Gross Floor Area: 32,767 sf (estimated)
Residential Units: 19 Total # of Units: 20
Land Use: Mixed Residential and Commercial Buildings
Zoning: R6B R6A

Commercial Overlay: C2-4

Zoning Map #: 16D

Dept. of City Planning, PLUTO 19v1 © 2019 and other city agency sources

Links to More Information
Address Translator

Building ECB Violations
Building_Elevator Information

Building_Profile
Building_Registration/Violation
DCP Zoning Map 16D

DOF Digital Tax Map

DOHMH Rat Information Portal
Poll Site Locator

School & Zone Finder

Tax and Property Records

gis.nyc.gov/doitt/webmap/print.htm?z=10&p=988426,182981&c=GISBasic&s=a:329,9+STREET,BROOKLYN
216

2/2


http://www1.nyc.gov/site/planning/data-maps/open-data.page

Fhes end Siieks

Wk /@

I[of
tnesses

217


Erich
Image

Erich
Image


218


Erich
Image

Erich
Image


CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 329 9 Steet Brooklyn Select only one payment type: CONSTRUCTION ORDER
4 Floors. 18295 SF Roof Main Building. 9939 SF Sidewalk and hardscape L' scope Estimate
Demo and dispose existing concrete sidewalk or similar ground surfaces -9939 SF L Proaress (oroaress navment = 30% of Totan
- Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
Total Area 28233 SF
LABOR MATERIAL EQUIPMENT

Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 40.00| 46.53 1861.20] |Disposal Ton 368.00 20.00 7360.00] |Cat 322 RT excavator 1 40.00| 123.10 4924.00
Labor Foreman 1 40.00| 48.53 1941.20 0.00] JPick Up 1 40.00| 20.54 821.60
Operator 1 40.00| 90.69 3627.60 0.00] ITri Axle Dump 1 40.00| 80.88 3235.20
Teamster 1 40.00| 41.19 1647.60 0.00] JLight Tower 2 80.00| 10.13 810.40
0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 9077.60 0.00 0.00
2 Health 80.00| 26.45 2116.00 0.00 0.00
Welfare 40.00| 28.50 1140.00 0.00 0.00
and 40.00| 46.72 1868.80 0.00 0.00
Pension 0.00] |Total 7360.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 4538.80] |Total 7360.00 0.00
4| 20% of (Items 1 + 2 + 3) 3748.24] |Additional% = 15 % 1104.00 0.00
5| Total (Items 1 thru 4) 22489.44] |Total 8464.00] |Total 9791.20

Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $40,744.64
Total to Date $40,744.64
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 329 9 Steet Brooklyn Select only one payment type: CONSTRUCTION ORDER
4 Floors. 18295 SF Roof Main Building. 9939 SF Sidewalk and hardscape L' scope Estimate
6396 SF @ 2' excavation =473 CY Excavation [ Proaress oroaress navment = 90% of Total
$6.02 /sf L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT

Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 48.00| 46.53 2233.44] |Disposal Ton 1104.00 20.00| 22080.00] |Cat 322 RT excavator 1 48.00| 123.10 5908.80
Labor Foreman 1 48.00| 48.53 2329.44 0.00] JPick Up 1 48.00| 20.54 985.92
Operator 1 48.00| 90.69 4353.12 0.00] ITri Axle Dump 2 96.00| 80.88 7764.48
Teamster 2 96.00| 41.19 3954.24 0.00] JLight Tower 2 96.00| 10.13 972.48
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 12870.24 0.00 0.00
2 Health 96.00| 26.45 2539.20 0.00 0.00
Welfare 48.00| 28.50 1368.00 0.00 0.00
and 96.00| 46.72 4485.12 0.00 0.00
Pension 0.00| |Total 22080.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 6435.12| |Total 22080.00 0.00
4| 20% of (Items 1 + 2 + 3) 5539.54| |Additional% = 15 % 3312.00 0.00
5| Total (Items 1 thru 4) 33237.22] |Total 25392.00] |Total 15631.68

Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $74,260.90
Total to Date $115,005.54
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.

220




CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 329 9 Steet Brooklyn Select only one payment type: CONSTRUCTION ORDER
4 Floors. 18295 SF Roof Main Building. 9939 SF Sidewalk and hardscape L' scope Estimate
[ Proaress (oroaress navment = 90% of Totall
Install geotextile fabric and 700 Tons stone L Final ITEM NO.
$8.75 sf SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT

Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 32.00| 46.53 1488.96| |Stone Tons (d) 1200.00 50.00| 60000.00] |Cat 322 RT excavator 1 32.00| 123.10 3939.20
Labor Foreman 1 32.00| 48.53 1552.96] |Stone Dust Tons (d) 60.00 50.00 3000.00] |Pick Up 1 32.00/ 20.54 657.28
Operator 1 32.00{ 90.69 2902.08| |Geotextile 3.00/ 350.00 1050.00] |Light Tower 2 64.00| 10.13 648.32
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 5944.00 0.00 0.00
2 Health 64.00| 26.45 1692.80 0.00 0.00
Welfare 32.00| 28.50 912.00 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00| |Total 64050.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 2972.00] |Total 64050.00 0.00
4| 20% of (Items 1 + 2 + 3) 2304.16] |Additional% = 15 % 9607.50 0.00
5| Total (Items 1 thru 4) 13824.96] |Total 73657.50] |Total 5244.80

Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $92,727.26
Total to Date $207,732.80
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 329 9 Steet Brooklyn Select only one payment type: CONSTRUCTION ORDER
4 Floors. 18295 SF Roof Main Building. 9939 SF Sidewalk and hardscape L' scope Estimate
[ Proaress (oroaress navment = 90% of Totall
Install 9939 SF permeable pavers L Final ITEM NO.
$9.45/sf SELECT ONLY ONE PAYMENT TYPE
$9.45
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Mason 1 88.00| 51.97 4573.36| |Pavers SF 1050.00 5.00 5250.00] |Plate Compactor 1 88.00 6.50 572.00
Mason Foreman 1 88.00| 53.97 4749.36 0.00] |Pick Up 1 88.00| 20.54 1807.52
Laborer 2 88.00| 46.53 4094.64 0.00] |Light Tower 1 88.00/ 10.13 891.44
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 13417.36 0.00 0.00
2 Health 172.00| 26.45 4549.40 0.00 0.00
Welfare 172.00/ 33.71 5798.12 0.00 0.00
and 0.00 0.00 0.00
Pension 0.00] |Total 5250.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 6708.68] |Total 5250.00 0.00
4| 20% of (Items 1 + 2 + 3) 6094.71] JAdditional % = 15 % 787.50 0.00
5| Total (Items 1 thru 4) 36568.27] |Total 6037.50] |Total 3270.96
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $45,876.73
Total to Date $253,609.53
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
DESCRIPTION OF WOR Select only one payment type: CONSTRUCTION ORDER
329 9 Steet Brooklyn U scope Estimate
4 Floors. 18295 SF Roof Main Building. 9939 SF Sidewalk and hardscape L Proaress (oroaress navment = 90% of Total
Nolite 52.50 CY 75 Ton = .7 Ton per CY delivery $15-20 per CY L Final ITEM NO.
460 cy 92 loads 1 load every 30 min SELECT ONLY ONE PAYMENT TYPE
$10.25/sf
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Crane Operator 1 80.00| 94.37 7549.60] |Styrofoam Berm LF 800.00 4.00 3200.00] [Crane 1 80.00| 574.38 45950.40
Labor Foreman 1 80.00| 48.53 3882.40] |LWT Aggregate CY 460.00 70.00) 32200.00] |Cat 322 RT excavator 1 80.00| 123.10 9848.00
Excavator operator 1 80.00| 90.69 7255.20] |geotextile 3.00 350.00 1050.00] |Pick Up 1 80.00| 20.54 1643.20
Laborer 3| 240.00| 46.53] 11167.20] |Electric Drain Valve 12.00{ 2000.00| 24000.00] |5 CY concrete bucket 1 80.00 4.57 365.60
Oiler 1 80.00| 70.29 5623.20 0.00] |Light Tower 1 80.00/ 10.13 810.40
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 35477.60 0.00 0.00
2 Health 160.00| 28.50 4560.00 0.00 0.00
Welfare 80.00| 31.95 2556.00 0.00 0.00
and 320.00| 26.45 8464.00 0.00 0.00
Pension 0.00] |Total 60450.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 17738.80] |Total 60450.00 0.00
4| 20% of (Items 1 + 2 + 3) 13759.28| |Additional% = 15 % 9067.50 0.00
5| Total (Items 1 thru 4) 82555.68] |Total 69517.50] |Total 58617.60
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $210,690.78
Total to Date $464,300.31
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.

223




CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
DESCRIPTION OF WOR Select only one payment type: CONSTRUCTION ORDER
4 Floors. 18295 SF Roof Main Building. 9939 SF Sidewalk and hardscape L' scope Estimate
2 layers geotextile fabric [ Proaress (oroaress navment = 90% of Totall
Green Grid g4 placed on top of Norlite stone L Final ITEM NO.
329 9 Steet Brooklyn SELECT ONLY ONE PAYMENT TYPE
$33.90/sf
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Crane Operator 1 80.00| 94.37 7549.60] | 2x2 greengrid SF 18290.00 18.50| 338365.00] |[Crane 1 80.00| 574.38 45950.40
Labor Foreman 1 80.00| 48.53 3882.40] |geotextile 3.00{ 350.00 1050.00] |Forklift 1 80.00 8.10 648.00
Forklift Operator 1 80.00/ 90.69 7255.20 0.00] |Pick Up 1 80.00| 20.54 1643.20
Laborer 3| 240.00{ 46.53] 11167.20 0.00] |Palet Lift 1 80.00 3.12 249.60
Oiler 1 80.00| 70.29 5623.20 0.00] |Light Tower 1 80.00/ 10.13 810.40
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 35477.60 0.00 0.00
2 Health 160.00| 28.50 4560.00 0.00 0.00
Welfare 80.00/ 31.95 2556.00 0.00 0.00
and 320.00| 26.45 8464.00 0.00 0.00
Pension 0.00] |Total 339415.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5| 17738.80] |Total 339415.00 0.00
4| 20% of (Items 1 + 2 + 3) 13759.28| |Additional% = 15 % 50912.25 0.00
5| Total (Items 1 thru 4) 82555.68] |Total 390327.25] |Total 49301.60
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $522,184.53
Total to Date $986,484.84
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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2/1/2020 NYCityMap ® DolTT  City-Wide GIS

330 WEST 45 STREET, NEW YORK 10036

- Building & Property Information

Borough: Manhattan Block: 1035 Lot: 47
Police Precinct: 14
Owner: TOWN HOUSE MANAGEMENT LLC

Address: 330 WEST 45 STREET, NEW YORK 10036
Lot Area: 12301 sf

Lot Frontage: 122.5' Lot Depth: 100.42

Year Built: 1964

Number of Buildings: 1

Number of Floors: 12

Gross Floor Area: 121,156 sf (estimated)

Residential Units: 130 Total # of Units: 133

Land Use: Mixed Residential and Commercial Buildings
Zoning: C6-2

Commercial Overlay:

Zoning Map #: 8D

Dept. of City Planning, PLUTO 19v1 © 2019 and other city agency sources

Links to More Information
Address Translator

Building ECB Violations
Building_Elevator Information

Building Profile
Building_Registration/Violation
DCP Zoning_ Map 8D

DOF Digital Tax Map

DOHMH Rat Information Portal
Poll Site Locator

School & Zone Finder

Tax and Property Records

gis.nyc.gov/doitt/webmap/print.htm?z=10&p=987034,215987 &c=GISBasic&s=a:330, WEST+45+STREET, MANHATTAN
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 330 W 45th Street Manhattan Select only one payment type: CONSTRUCTION ORDER
12 Floors. 8053 SF Roof Main Building. 2785 SF Sidewalk. 3611 SF concrete or similar material. L' scope Estimate
Demo and dispose existing concrete sidewalk or similar ground surfaces - 6396 SF L Proaress (oroaress navment = 30% of Totan
- Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
Total Area 14449 SF = 18.90 SF
LABOR MATERIAL EQUIPMENT
Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 24.00| 46.53 1116.72] |Disposal Ton 130.00 20.00 2600.00] |Cat 322 RT excavator 1 24.00| 123.10 2954.40
Labor Foreman 1 24.00| 48.53 1164.72 0.00] JPick Up 1 24.00) 20.54 492.96
Operator 1 24.00| 90.69 2176.56 0.00] ITri Axle Dump 1 24.00/ 80.88 1941.12
Teamster 1 24.00 41.19 988.56 0.00] JLight Tower 2 48.00/ 10.13 486.24
0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 5446.56 0.00 0.00
2 Health 48.00| 26.45 1269.60 0.00 0.00
Welfare 24.00| 28.50 684.00 0.00 0.00
and 24.00| 46.72 1121.28 0.00 0.00
Pension 0.00| |Total 2600.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 2723.28] |Total 2600.00 0.00
4| 20% of (Items 1 + 2 + 3) 2248.94] |Additional % = 15 % 390.00 0.00
5| Total (Items 1 thru 4) 13493.66]| |Total 2990.00] |Total 5874.72
Inspector: Date: Contractor's Representative: Date: Daily Total
Progress Total: $22,358.38
Total to Date $22,358.38
ConnDOT

ORIGINAL TO PROJECT RECORDS. COPIES TO CONTRACTOR AND DISTRICT FILE.
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CHECKED BY: DATE: CON-9 Rev 4/27/09 DATE OF WORK: REPORT NO.
(302-06-0169)
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION FEDERAL AID NO: PROJECT NO.
CONTRACTOR PERFORMING WORK: BUREAU OF ENGINEERING AND CONSTRUCTION
DAILY REPORT OF COST PLUS
PROPERTY: 330 W 45th Street Manhattan Select only one payment type: CONSTRUCTION ORDER
12 Floors. 8053 SF Roof Main Building. 2785 SF Sidewalk. 3611 SF concrete or similar material. L' scope Estimate
6396 SF @ 2' excavation =473 CY Excavation [ Proaress oroaress navment = 90% of Total
$6.02 /sf L Final ITEM NO.
SELECT ONLY ONE PAYMENT TYPE
LABOR MATERIAL EQUIPMENT

Class No. Jgﬁ; Rate Amount Description Quantity Pl‘:, ::;te Amount Size and Class IdAI?:E;: ' No. J:::'s Rate Amount
Laborer 1 32.00| 46.53 1488.96| |Disposal Ton 400.00 20.00 8000.00] |Cat 322 RT excavator 1 32.00] 123.10 3939.20
Labor Foreman 1 32.00| 48.53 1552.96 0.00] JPick Up 1 32.00/ 20.54 657.28
Operator 1 32.00] 90.69 2902.08 0.00] ITri Axle Dump 2 64.00| 80.88 5176.32
Teamster 2 64.00| 41.19 2636.16 0.00] JLight Tower 2 64.00| 10.13 648.32
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1| Total Labor 8580.16 0.00 0.00
2 Health 64.00| 26.45 1692.80 0.00 0.00
Welfare 32.00| 28.50 912.00 0.00 0.00
and 64.00| 46.72 2990.08 0.00 0.00
Pension 0.00| |Total 8000.00 0.00
0.00] |Less Discounts 0.00 0.00
3| Ins. and Taxes on ltem 1 0.5 4290.08] |Total 8000.00 0.00
4| 20% of (Items 1 + 2 + 3) 3693.02| |Additional% = 15 % 1200.00 0.00
5| Total (Items 1 thru 4) 22158.14] |Total 9200.00] |Total 10421.12

