SHADOWS

CHAPTER 8

Within urban environments, the structures constituting a city’s built fabric constantly cast shadows in their immediate
vicinity. As the city develops and redevelops, the extent and duration of the shadows cast are altered. As this process
continues, direct sunlight exposure becomes an increasingly scarce resource for people and nature. This chapter,
on the interaction between proposed new and altered structures and the shadows it may cast on open sp hjgtoric
and cultural resources, and natural areas.

Sunlight and shadows affect people and their use of open space all day long and throug effects
vary by season. Sunlight can entice outdoor activities, support vegetation, and e . 7 such as
stained-glass windows and carved detail on historic structures. Conversely, shgdo pace is used,

The purpose of this chapter is to assess whether new structures may c —sensitive resources that
include open space, historic and cultural resources, natural resou g ess the significance of
their impact. Potential mitigation strategies and alternatives are al S e examined when significant
adverse shadow impacts are identified. Because of the sunli pen spaces, historic and cul-
tural resources, and natural resources, this chapter is agpsely ed to the analyses from Chapter 7, “Open
Space,” Chapter 9, “Historic and Cultural Resources,” an%ter 11, “Natural Wgsources.”

sis. Section 200 (below) describes the first
pacts. As with each technical area assessed

Many of the projects subject to CEQR do not warrant ed shad
tier of analysis to screen most projects for thegur@ sessing shi

under CEQR, it is important for an applicant to \x
process. The lead agency may determine iSappropriat ult or coordinate with the City’s expert technical
agencies for a particular project. The rk City Departm ity Planning (DCP) should be consulted for infor-

mation, technical review, and recomm@ndajons relating to(adows assessments. With regard to assessment of shad-
ows on open space, historic and esources, and natural resources and potential mitigation, the New York City
Department of Parks & Recregs Parks), th York City Landmarks Preservation Commission (LPC), and the
New York City Departm nmental Pr t EP) should also be consulted, respectively. It is recommended
that these expert ag s§®ssible in the environmental review process. Section 700 (below)
further outlines appropriat e expert agencies.

100. DEFI h
The follemging tlrp® are usefu eMyconsidering the potential for impacts from Shadows.
% shadow is t dition that results when a building or other built structure blocks the sunlight that

ould otherwise ctly reach a certain area, space, or feature.
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REMENTAL SI4DO n incremental shadow is the additional, or new, shadow that a building or other built struc-
proposed project would cast on a sunlight-sensitive resource during the year.

E RESOURCES OF CONCERN. Sunlight-sensitive resources of concern are those resources that depend
on sunlight or for which direct sunlight is necessary to maintain the resource’s usability or architectural integrity.
The following are considered to be sunlight-sensitive resources:

puBLIC OPEN SPACE. All public open space as identified in Chapter 7, “Open Space” (e.g., parks, beaches, public
outdoor pools, playgrounds, plazas, schoolyards, greenways, landscaped medians with seating).
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ARCHITECTURAL RESOURCES. Those features of architectural resources identified in Chapter 9, “Historic and
Cultural Resources,” that depend on direct sunlight for their enjoyment by the public. Only the features
that are sunlight-sensitive (described below) should be considered, as opposed to the entire architectural
resource:

e Buildings containing design elements that are part of a recognized architectural style that depends
on the contrast between light and dark design elements (e.g., deep recesses or voids such as open
galleries, arcades, recessed balconies, deep window reveals, and prominent rustication);

e Buildings distinguished by elaborate, highly carved ornamentation;
e Buildings with stained glass windows;
e Exterior materials and color that depend on direct sunlight for visual ¢ \ (e.g., mult§ca

features found on Victorian Gothic Revival or Art Deco facades);

e Historic landscapes, such as scenic landmarks including vegetatiomgecOWgized as an hiRgoric fature

the structure’s significance as an historic landmark
and Office, 211 E. 48 St. in Manhattan, significa
noted for its early use of glass block, glass brick ibbon windo
LPC designated housing projects such as tfg WilliaNsburg Ho
Apartments in Manhattan, both of whic
and architectural features, such as open §t wers ang

of the landscape (e.g., weeping beeches or pansy beds); or
e Features in structures where the effect of direct sunlight@ ibe
o

oklyn and the Cherokee
light by use of site planning

of shadows may alter the resource’s i r micrg

NATURAL RESOURCES. Natural resources M%n@n Chapte il Resources,” where the introduction

7 or Non-City-ggvned community gardens that are owned by land
governmental ertities and are currently registered with NYC Parks

x &

NYC Parks GreenThum

trust organizations
GreenThumb;

e Surface w rb(@

(0]

e Wetland resodges; @

° UpINesources; or

m:a , sensiti r desi®hated resources, such as coastal fish and wildlife habitats.
@ CES.

e Buildings or structures other than those defined above;

e Private open space as defined in Chapter 7, “Open Space” (e.g., open spaces that are not publicly
accessible such as front and back yards); or
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e Project-generated open space. Shadows on project-generated open space are not considered sig-
nificant under CEQR. However, when the condition of the project-generated open space is included
as part of the qualitative open space analysis in Chapter 7, “Open Space,” a discussion of how shad-
ows would affect the new space may be warranted.

SHADOW IMPACT. In general, a significant adverse shadow impact occurs when the incremental shadow added by a
proposed project falls on a Sunlight-Sensitive Resource of Concern (as defined above) and substantially reduces or
completely eliminates direct sunlight exposure, thereby significantly altering the public’s use and enjoyment of the
resource or threatening the viability of vegetation or other resources. Each case must be considered on jts own
merits based on the results of the shadow assessment (Section 300) and the guidance provided in Segfion,400,
“Assessment of Shadow Impacts.”

/4

200. DETERMINING WHETHER A SHADOW ASSESSMENT IS APPROPRIATE

The shadow assessment considers projects that result in new shadows long@no o reach nligiit-sensitive re-
source. Therefore, a shadow assessment is appropriate only if the project IONgiher: (a)gesult i structures (or
additions to existing structures including the addition of rooftop mechan@ﬂpmen 0 feet or more; or (b) be
located adjacent to, or across the street from, a sunlight-sensitiye rgfo ¥ Howevg he project’s incremental
height increase is ten feet or less between the no-action and with ated adjacent to, or across
the street from, a sunlight-sensitive open space resource, w i City Landmark or listed on

the State/National Registers of Historic Places or eligible for th
tation with NYC Parks, whether a shadow assessment iszria e.

The shadow assessment begins with a prelimin®

shadow may reach any sunlight-sensitive rgfo S i ear. If the preliminary screening assessment does
not eliminate this possibility, a detai
duration of the incremental shadow
formation for the assessment of
sources and their degree of siggi

should be documented.
The effects of shadowsS on unlight—sensitiv@vce are site-specific; therefore, the preliminary screening assessment
and subsequent detailed shadow ang cted, are performed for each of the sites where a new structure could
R Q
d fra

300. SHADOW ASSESSMENT

from the projget. The detailed shadow analysis provides the relevant in-
impacts, which describes the effect of shadows on the sunlight-sensitive re-
e. The resu he screening assessment and the detailed shadows analysis

be built as a res a project (e.g., ected and potential development sites). The following discussion outlines
the approa work o shalgMv assessment. A hypothetical example is illustrated throughout this chapter

to describethefanglysis.
VQSESSMENT

3 R ARY SCREENI
Tie #formation blo scribes how the preliminary shadows assessment should be conducted. While each level
oMassess es@hbed separately below, if preferred, the Tiers 1 and 2 screening assessments (described below
in Secti N®313) can be shown on the same map.

311. Bas 4]

The first step in conducting the screening assessment is to develop a base map that illustrates the proposed
site location in relationship to the sunlight-sensitive resources. The base map includes the location of the pro-
posed project, the street layout, and the locations of the sunlight-sensitive resources defined previously in Sec-
tion 100. The base map should be drawn at a scale appropriate for the proposed project’s size and the number
and location of sunlight-sensitive resources. The map should be oriented with true north at the top of the map
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and display a true north arrow and a graphic scale bar. A base map for the example project is presented in
Figure 8-1 (below).

The base map should also contain topographic information, either from a site survey or from a readily available
source like the USGS topographic maps. Topography is critical to determining possible shadow impacts because

the height of a structure is affected by the site elevation. To illustrate, a 100-foot structure at +0 elevation is
lower in height than an identical structure on a site with an elevation of +30 feet and, therefore, its shadow

effect would be less in most cases.

FIGURE 8-1 - BASE MAP

|

Proposed building site \“ b o
1 Sunlight-sensitive resources

Figure 8-1 shows an example of a mdfywith the location hypothetical

building site and a number of s@ sitive resources (labéled 1 through 6)

in proximity to the site. @
@ent 2\

AN

adow study area is determined. The longest shadow study area

encompass@s the site of the prg r¥€ct and a perimeter around the site’s boundary with a radius equal

to the longds y
times@heWeight 8f the strugig imum feasible heights, including all rooftop mechanical equipment, par-
ag. anglagy other par ae building, and occurs on December 21, the winter solstice. To find the longest
% |eW¥gth, multipl @ aximum height of the structure (again, including any rooftop bulkhead and me-
NCS from the proposed project by the factor of 4.3. That is, if the project would result
i uilding 100gte igh, its longest possible shadow would be approximately 430 feet. Figure 8-2 (below)
ws the longest ow study area for the example project.
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F|GURE 8-2-- LONGEST SHADOW STUDY AREA FORVS-INGLE SITE PROJECTS

Proposed building site
1 Sunlight-sensitive resources
——~— Longest shadow study area boundary

The example in Figure 8-2 illustrates a hypothetical proposed pi§ t O
would result in a building with a total height of 303 feet inci@ging me ical

space. The longest shadow study area for this site woulxperimeter

around the site with a radius of 1,303 feet (4.3 x 303).

. . *
The results of the Tier 1 screening asses the e

resources in proximity to the propose Xt site lie @
shadow from the proposed building. c&d nMdt reach them. Ng

light-sensitive resources labele

that two of the six sunlight-sensitive
longest shadow study area, and therefore,
ther analysis would be necessary for the sun-

The remaining four sunlightflensig resource within the longest shadow study area, and therefore, the
next tier of screenin asg hould d

For projects invg, m an one sit gest shadow study area is the combination of each individual
site’s study areas. ThiQs illustrated, 3.
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FIGURE 8-3 - LONGEST SHADOW STUDY AREA FOR MULTIPLE SITE PROJECTS

W AN A K

oS

Proposed building sites il ST
——— Longest shadow study area boundary

Figure 8-3 illustrates a hypothetical proposed project involving t ilding
sites, each with a building that could rise up to 195 feet in | height®ncluding
all rooftop mechanical equipment, parapets, and any oth paly . of the bunldlng
The longest shadow study area for each site would be 3 i

site with a radius of approximately 839 feet (4.3 x
ters would form the longest shadow study arﬁ

As shown in Figures 8-2 and 8-3, Ioca he te of the prop roject and plot its longest shadow study area.

If any portion of a sunlight-se e®urce lies within theé longest shadow study area, a Tier 2 screening
assessment should be perfor none of the sun#ght-sensitive resources lay within the longest shadow

study area, no further asses of shadow ecessary warranted. Document the screening assessment
with the illustrated

313. Tier 2 Screenin

If any portigg of a sunlight-sen Iles within the longest shadow study area, the following screening
assessmen Id be perfg me

Beca e df the path that th n travels across the sky in the northern hemisphere, no shadow can be castin a
a south of i project site. In New York City, this area lies between -108 and +108 degrees

orth. Theref the base map, locate the triangular area that cannot be shaded by the proposed

site startl rom the southernmost portion of the site, covering the area between -108° degrees from
north and + rees from true north, as illustrated in Figure 8-4 below for the example project. The

mplerg og®on to the north within the longest shadow study area is the area that can be shaded by

@

CEQR TECHNICAL MANUAL 8-6 DECEMBER 2021 EDITION



AN
SHADows |SE

FIGURE 8-4 - AREA THAT CANNOT BE SHADED BY THE PROPOSED PROJECT

~ S 0T o

1 Sunlight-sensitive resources
——~— Longest shadow study area boundary

@ Area that cannot be shaded by the proposed building O
The results of the Tier 2 screening assessment for the example in
Figure 8-4 that the sunlight-sensitive resources labeled 3 aff§ 4 lie wi the
area that cannot be shaded by the proposed building, an ore, no fur-

ther analysis would be warranted for these two resourc sWhlight-se
e shaded
Ing assessme

sitive resources labeled 1 and 2 lie within the area C
It should be noted that if a su Qe feature on an itectural resource is located on a facade that

the proposed building, and therefore, the ney tieffof sc

should be conducted.
faces directly away from the p oject site (e.gﬁ/hen an architectural resource is west of the proposed
project site and the sun-sengltiveg§e8ture is on west facade of that structure), no further shadows assess-

ment is warranted for th ar reso e no shadows from the proposed project could fall on that

sunlight-sensitive fdCe. al other case% the screening assessment.

If none of the sunlighWgensitive resg %within the area that can be shaded by the proposed project, no
. Provide the base map illustrating the screening assessment.

further ass&mt of shadow
Screehing Asse ent

esults of screening assessment, a Tier 3 screening assessment should be performed if

of a sunligh tive resource is within the area that could be shaded by the proposed project.

er 3 screen@essment is used to determine whether shadows resulting from the proposed project
reach a sunlight-sWfisitive resource. Because the sun rises in the east and travels across the southern part
of the s ngrthern hemisphere to set in the west, a project’s earliest shadows would be cast almost
directl @ rd. Throughout the day, the shadow would shift clockwise (moving northwest, then north, then
northea ol sunset, when the shadow would fall east. Therefore, a project’s earliest shadow on a sunlight-
sensitive resource would occur in a similar pattern, depending on the location of the resource in relation to the
project site.

The screening assessment described here introduces the use of three-dimensional computer modeling software
with the capacity to accurately calculate shadow patterns. This software is widely available and commonly used
by architects. Some software platforms commonly used for these purposes include Google’s Sketchup; Auto-
desk’s AutoCAD and 3ds Max; AutoDesSys’ FormZ and Bonzai3d; Bentley’s MicroStation; and others (with some
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platforms offering freeware versions). It should be noted that software is constantly upgraded and renamed,
and new platforms are introduced. Therefore, consultation with the Environmental Assessment and Review
Division of the Department of City Planning regarding current software is recommended. If access to this soft-
ware is not available, the screening can be carried out manually through a graphic analysis without the need of
a computer. The manual procedure is explained in the Appendix.

314.1. Use of three-dimensional computer modeling
The model should include (i) three-dimensional representations of the elements of the base map de-
scribed above; (ii) a “reasonable worst case” three-dimensional representation of the proposed projgpt
as described below; and (iii) the three-dimensional representation of the topographic informgflio
within the area being analyzed. At this stage of the assessment, the surrofgding buildings s
be included in the model so that it may be determined whether shadowONthe proposfd e C
would reach a sunlight-sensitive resource. The surrounding built contexfi dedint ext tiegof
analysis.

In order for the computer software to accurately represent su Qows, threNgigfiensional
model should be set up as follows:
aIe.

is entere

e All the three-dimensional objects must be at

e The direction of true north must be corr

e The geographic location data for NeggYork

New York City, City Hall.
Latitude: 40°42'23" north (40 @ 89°)
Longitude: 74°0'29%wellt (74098056°)

e The selected time zonej \W‘I’l Standa Paylight Savings Time should not be used.

314.2. Determining the “worst-c ” for shadows
Three-dimensional mo f the proposed pr<£ct should depict a scenario that maximizes feasible
h

development potentid on project sj nd is informed by recent development trends as well as
current architect eering, @uction practices. However, at the discretion of the lead

beNgEtg¥mined tha of the degree of flexibility in the configuration of feasible
d proximity to & ht-sensitive receptors, that maximum permitted envelopes be

agency, it
developnient
used for the thr :
PIanNr technical guNg determining the worst-case scenario for shadows analyses. If the
osedWproject infludes sMg#flal permits or similar actions that relate to the building envelope, the
offst-gase scenario uld include such allowances or restrictions on the building form. The building
n pe depicti orst-case scenario for shadows should include the maximum feasible floor

ea, all ro§ftop nical equipment, parapets, and any other parts of the building. If the proposal

contempl tower above a base, for example, then the position of the tower on the site would be
critical for ga™ig the shadow and the worst case should be illustrated. Generally, where the building
i : acent, to an open space or architectural resource, a bulkier building would produce the
se shadows. Where the building is farther from the open space or resource, a taller tower
onstitute the worst case. In the case of an expansion to an existing structure, only the effect of
the proposed additional space would be considered.
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314.3. Months of interest and representative days for analysis
The assessment determines whether shadows from the proposed project would fall on a sunlight-sen-
sitive resource at any time throughout the year. Because the direction and length of shadows vary
throughout the course of the day and the time of the year, the assessment of shadows is focused on
representative times of the year relevant to the use and function of the identified sunlight-sensitive
resources.

For the New York City area, the months of interest for an open space resource encompass the growing
season (March through October) and one month between November and February (usually December)
representing a cold-weather month (see Figure 8-5). Representative days for the growing seasongffre
generally the March 21 vernal equinox (or the September 21 autumnal equipox, which is approxim

the same), the June 21 summer solstice, and a spring or summer day halfWgy between th m
solstice and equinoxes such as May 6 or August 6 (which are approxi same). cod-
weather months, the December 21 winter solstice is usually included trate condi ing
cold-weather when people who do use open spaces rely most heav@ly orfgvalilable sun armth
Project shadows that reach a sunlight-sensitive resource durin ese mgftths co e of con-
cern. These months and days are also used for assessing sh orPhistoric tural sunlight-sensi-
tive resources representing the full range of possible a%

FIGURE 8-5 - MONTHS OF INTEREST AND REPRESENTATI FOR ANALYSIS

NOV DEC JAN FEB

|¢—— Cold-weather months ——> |

Analysis day vemnal

equinox

Approximate

321 | “ e | —
similar conditions

3 N T35 2 N7 l
winter
L |

(or one day between November and February)

For the répreSQgtative growing months, an analysis is not performed for those months where
it is found that n® shadoy h@gf oject would reach a sunlight-sensitive resource.

: @it is found that no shadow from the project would reach a sunlight-
e DeC€mber 21 analysis day, then the assessment should be performed for a
er November, January, or February in order to confirm that no shadow from
a sunlight-sensitive resource during any of these months.

44. Timeframegui of analysis

The sh@sessment considers those shadows occurring between 1.5 hours after sunrise and 1.5
s s sunset. Shadows occurring earlier and later are long, move fast, and generally blend with

@ from existing structures. At times outside the timeframe window of analysis, the sun is lo-
cd ear the horizon, and the sun’s rays reach the Earth at close to tangential angles, diminishing the
amount of energy delivered by the sun’s rays and producing shadows that grow in length exponentially
until the sun reaches the horizon and sets. Because of these conditions, the shadows occurring be-
tween 1.5 hours before sunset and 1.5 hours after sunrise are not considered significant under CEQR,
and their assessment is not warranted. For the assessment, standard, not daylight savings, time is used.
Table A2 (Shadow Factors and Time of Day for Each Shadow Angle, June 21, May 6, March 21,
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December 21) in the Appendix lists all times within the timeframe window of analysis for four repre-

sentative days.

Conducting the shadow assessment

Once the three-dimensional computer model has been set up, shadow analyses should be performed
for each of the representative days for analysis in the months of interest within the timeframe window

of analysis, as described in Subsections 314.3 and 314.4, above.

A Tier 3 screening assessment for the example project (see Figures 8-1, 8-2 and 8-4), presented below
in Figure 8-6 and Figures 8-6A to 8-6D, shows that, in the absence of intervening buildings, shadgfis
from the proposed building would reach two sunlight-sensitive resources on three of the repres¥gt

ted for those t

tive analysis days, and therefore, a detailed shadow analysis would be war
If this assessment determines that no shadows from the proposed projg
sensitive resources on any of the representative analysis days, no fugt
would be warranted. Documentation to support this conclusion illgstr
should be provided. Please note that Tier 3 screening assessm

lied upon to make final impact determinations. If the Tier 3 Sc@
assessment is warranted, a detailed shadow analysis (desfri low in
nying detailed shadow diagrams should be relied upo aking im

FIGURE 8-6 - THREE-DIMENSIONAL COMPUTER MODE
SCREENING ASSESSMENT

S S S =
S
» 6 -
' 7
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< < X

—
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-6b, 8-6¢ and 8-6d illustrate the range of shadows that would occur from
ding in the example (303 feet tall) on four representative days for anal-
re shows the shadows occurring approximately every 60 minutes from the

pf analysis day (1.5 hours after sunrise) until the end of the analysis day (1.5
before sunset).

Figures 8-

Assess

da

indicates a detailed
) with accompa-
&erminations.
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FIGURE 8-6A - TIER 3 SCREENING ASSESSMENT FOR THE DECEMBER 21 ANALYSIS DAY

[ Proposed building site
@  Sunlight-sensitive resources subject to analysis
I Shadow from proposed building

The results of the screening assessment for the Decem
shadows from the proposed building would be ¢
labeled 1 from the start of the analysis day at 8:

on the i i
5 . and would remain
source until sometime before 10:00 a.m. Sha the propgsaghbuilding
&d a‘ ig
FOR THE

not reach the sunlight-sensitive resource label
*

FIGURE 8-6B - TIER 3 SCREENING A x
ANALYSIS DAY

Bunlight-sensitive resources subject to analysis
Shadow from proposed building MARCH 21/ SEPTEMBER 21

The results of the screening assessment for the March 21/September 21 analysis
day show that shadows from the proposed building could reach the sunlight-sensi-
tive resource labeled 2 sometime after 2:30 p.m. and would remain on the resource
up to the end of the analysis day at 4:29 p.m. Shadows from the proposed building
would not reach the sunlight-sensitive resource labeled 1 on the analysis day.
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FIGURE 8-6C - TIER 3 SCREENING ASSESSMENT FOR THE MAY 6/AUGUST 6
ANALYSIS DAY

[0 Proposed building site
@ Sunlight-sensitive resources subject to analysis
I Shadow from proposed building

The results of the screening assessment for the May
show that shadows from the proposed building cquld rea
the sunlight-sensitive resource labeled 2 sometimeWgtween
p.m. Shadows from the proposed building woul tWgach the sunlight-sensi-
tive resource labeled 1 on the analysis day.

FIGURE 8-6D - TIER 3 SCREENING AS!
ANALYSIS DAY

yosegrouilding site
ght-sensitive resources subject to analysis
JUNE 21

The results of the screening assessment for the June 21 analysis day show
that no shadows from the proposed building could reach either of the sun-
light-sensitive resources labeled 1 or 2 on the analysis day.
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320. DETAILED SHADOW ANALYSIS

A detailed shadow analysis is warranted when the screening analyses described above does not rule out the possi-
bility that project-generated shadows would reach any sunlight-sensitive resources. The detailed shadow analysis
establishes a baseline condition (future No-Action) that is compared to the future condition resulting from the pro-
posed project (future With-Action) to illustrate the shadows cast by existing or future buildings and distinguish the
additional (incremental) shadow cast by the project. The baseline shadow condition and net incremental shadows
from a proposed project, which are not included as part of the tiered shadow screening assessment described in
Section 310 above, are necessary to make appropriate conclusions from the detailed shadows analysis regarding

and duration of new incremental shadows that fall on a sunlight-sensitive resource as a result of th&orgfosed
project. To evaluate the extent and duration of new shadow that would be cast ol%g sunlight-sensij#res
a result of the proposed project, shadows that would exist in the future wit proposed C

defined. Because existing buildings may already cast shadows on a sun-sensitivér ce(orafu ng could
addi y i

be expected to cast shadows), the proposed project may not result in Y or incre adows upon

that resource (see Figure 8-7, below).
@\

FIGURE 8-7 - EFFECTS OF EXISTING BUILDINGS

INTERVENING SUNLIGHT-SENSITIVE
BUILDING RESOURCE

beyond the proposed project and a shorter existing building
t-sensitive resource being analyzed. In this example, both the

Figure 8-7 illustra®es t
located between the profMgsed proje

interveningwilding and the buildi® the project would cast shadows such that the proposed project does
not result iNi mental shadow.

3 tu -Action condi

323. Use of three-dimensional computer modeling

In order to carry out the detailed shadow analysis, the three-dimensional computer model used for the previous
screening assessment should be augmented by adding the existing and future buildings near the project site
that could cast shadows on any of the sunlight-sensitive resources. The added buildings should be represented
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as accurately as possible including their height, setbacks and any rooftop structures like water tanks or mechan-
ical equipment. Figures 8-8 and 8-9 illustrate a three-dimensional computer model of future No-action and
With-Action conditions for the example project, presented above. If no access to three-dimensional computer
modeling software is available, the analysis may be carried out manually through a graphic analysis explained
in Part B of the Appendix.

FIGURE 8-8 - THREE-DIMENSIONAL COMPUTER MODEL OF FUTURE NO-
ACTION CONDITIONS

X /7

Proposed building site
@ Sunlight-sensitive resources subject to analysis

Figure 8-8 provides an example of shadov@ould exist witho bject

under the future No-Action scen

O.
FIGURE 8-9 - THREE-DIMENSIQfIAL

AcTION CONDITIONS

PUTER MODEL OF FUTURE WITH-

I8 Proposed building
@ Sunlight-sensitive resources subject to analysis
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Figure 8-9 provides an example of the shadows produced by the proposed project
in addition to those cast by existing structures, thus illustrating future With-
Action conditions.

324. Performing the detailed analysis

Once the three-dimensional computer model has been set up, shadow analyses should be performed within
the timeframe window of analysis only for each of the representative days in the months of interest, where the
Tier 3 screening assessment could not rule out the possibility of shadows reaching a sunlight-sensitive resource.

The shadow attributable to the project is the increment beyond shadows that would be cast in the existi
future No-Action condition. The objective of the detailed analysis is to identify incremental shadows an
ment the time at which incremental shadows enter and exit the sunlight-sensiti®yresource in ord
mine the total time that incremental shadows are cast on the resource. @

325. Documenting the extent and duration of incremental shadows D

The results of the detailed shadow analysis should be documented in m and gecompWgig by a table
summarizing the extent and duration of incremental shadows. Q

Graphic material documenting the conditions on each of th
tal shadow occurs should be submitted. The graphic materia

nl sitive r es atyvhich an incremen-
clude:
e The base map illustrating the proposed proje cation in rel&io he sunlight-sensitive re-

sources. Graphic representations (exam¥gs proved in Figu 8-21 below) at an appropri-
ate scale to illustrate incremental sha S estion during the representative
analysis days and times that includes: %

o Shadows resulting from tf f@lo-Actio QN8

\@

o The increment n the sunlight-senMive resource highlighted in a contrasting tone

ditions; and

o Shadows resulting fro re With-

(e.g., red) with tlin® delineated. /
o Additionally_iNthgl/case of inc tal shadows on sunlight-sensitive features of historic re-
s i‘@ nometric drawings documenting conditions on those fea-
c

e useful to J3@v
indows)% t be assessed from a site plan.

The graphics should in ar and identify the direction of true north as well as the repre-

0,
sentative a&day and time % strated.
ry ta

The s le shouldQueclude Wie following information for each of the sunlight-sensitive resources on
W, an mental sh ccurs:
Name of the t-sensitive resource;

e Repr tive analysis days;
[ ]

window of analysis (1.5 hours after sunrise and 1.5 hours before sunset) for the day an-

e of incremental shadow entering the sunlight-sensitive resource (enter time);
¢ Time of incremental shadow exiting the sunlight-sensitive resource (exit time);
e Total duration of incremental shadow in hours and minutes; and

e A note confirming that daylight savings time has not been used.
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Table 8-1
Analysis Summary for Example Project
. March 21/ May 6 /
Analysis day December 21 September 21 August 6 June 21
Timeframe window 8:51a.m.-2:53 p.m. 7:36a.m.-4:29 p.m. | 6:27a.m.-5:18 p.m.  5:57a.m.-6:01 p.m.

©O)

Shadow enter - exit
times

¢

8:51a.m.-9:41a.m.

Incremental shadow
duration

50 minutes

@

Shadow enter - exit
times

Incremental shadow
duration

Note: Daylight Savings Time not used.

The results of the Tier 3 screepin
shadows from the proposed bu
assessment showed that sha

the December 21, Mar

focuses only on th
through 8-21 be

N

CEQR TECHNICAL MANUAL

s
ch may 6 analysi
; its results&

*
Qsent for the e showed that on the June 21 analysis day no
ng d reach any ghthe sunlight-sensitive resources. The Tier 3 screening
m the proposed building could reach the sunlight-sensitive resources on

Accordingly, the detailed shadow analysis for the example
arized in Table 8-1 above and illustrated in Figures 8-10

&P
S

N

DECEMBER 2021 EDITION
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I Proposed building site
@' Sunlight-sensitive resources subject to analysis 8:
B Incremental shadow on sunlight-sensitive resource DECEMBE

On the December 21 analysis day, the shadow from the propos

enters the sunlight-sensitive resource labeled 1 at 8:51 a.nMy{the sta the

analysis day, 1.5 hours after sunrise). Shadows from existi ildings cover
a2

large portions of the sunlight-sensitive resource, and o ortion re
ceives direct sunlight at this time.

<

9:08 AM
DECEMBER 21

By 9:08 a.m., the extent of the incremental shadow on the sunlight-sensitive
resource covers a larger area because the shadows from existing buildings
have become shorter.
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I Proposed building site
@' Sunlight-sensitive resources subject to analysis 9:
B Incremental shadow on sunlight-sensitive resource DECEMBE

By 9:24 a.m., as the sun travels towards the west and rises higher
the incremental shadow on the sunlight-sensitive resourceQgs shifte
northern portion of the resource.

the sunlight-sensitive resource labeled 2 on this analysis day.
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FIGURE 8-14 - MARCH 21 / SEPTEMBER 21 - 2:39 P.M.

, £, . Q
[ Proposed building site N
1@ Sunlight-sensitive resources subject to analysis 2:
B Incremental shadow on sunlight-sensitive resource MARCH 21/ SEPTEMBE

On the March 21/September 21 analysis day, the shadow from th
building enters the sunlight-sensitive resource labeled 2 :39 p. ad-
ows from existing buildings cover the southern half portig he resource

at this time. @
2
N

¢ e remes subject to analysis 3:15
e 2w on sunlight-sensitive resource MARCH 21/ SEPTEMBER 21

B, the incremental shadow from the proposed building covers the
northern portion of the sunlight-sensitive resource effectively eliminating all
direct sunlight that the resource would otherwise receive in the absence of
the proposed building.
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FIGURE 8-16 - MARCH 21 / SEPTEMBER 21 - 3:55 P.M.
R / ,\W/ :

3

- L =
SCME 0 0
B Proposed building site -

@' Sunlight-sensitive resources subject to analysis 3
B Incremental shadow on sunlight-sensitive resource MARCH 21/ SEPTEMBE

By 3:55 p.m., the extent of the incremental shadow from the prop:

ing has become smaller but continues to eliminate all dire nli
resource would otherwise receive in the absence of the pr: d building.

ol

o N
N .‘~ "///‘ ‘C'é |
_ “"'l‘ V7 4 &4
RN SN
Y 0 0/ B/ ﬂ’ :
Yy xﬁrm,.ﬁllglt. /. 5§ll>*

0
feet

SCME 0

sed building site
ensiffesoury 4:29PM
ad .w lig MARCH 21/ SEPTEMBER 21

the analysis day, at 4:29 p.m. (1.5 hours before sunset), the
¥ the proposed building exits the sunlight-sensitive resource.
Shadows from existing buildings cover the majority of the resource at this
time. Shadows from the proposed building do not reach the sunlight-sensi-
tive resource labeled 1 on this analysis day.
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FIGURE 8-18 - MAY 6 / AUGUST 6 - 3:17 P.M.

1@ Sunlight-sensitive resources subject to analysis 3
B Incremental shadow on sunlight-sensitive resource MAY 6/ AUGU:!

SCME 0 = 50 Q
B Proposed building site -

On the May 6/August 6 analysis day, the shadow from the propos
enters the sunlight-sensitive resource labeled 2 at 3:17 p.f, ShadoViyfrom
existing buildings cover a sliver of the resource at this time'®gd the incre-

mental shadow from the proposed building is virtually i#p le.

| remental siilow on sunlight-sensitive resource MAY 6 / AUGUST 6

By 3:279W®., the incremental shadow from the proposed building covers a
small sliver of the sunlight-sensitive resource.
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SCME 0 50
B Proposed building site .
Sunlight-sensitive resources subject to analysis

3
B Incremental shadow on sunlight-sensitive resource MAY 6/ AUGU:!

By 3:38 p.m., the extent of the incremental shadow from the prop -

ing has become smaller and shifted towards the east. \

The graphic material shown in Figures 8-10 to 8-21 depicts shadow conditions during an instant in time. Be-
cause shadows are in constant movement, there may be cases when the graphic material is not sufficient to
clearly illustrate how incremental shadows occur on a sunlight-sensitive resource. In order to assess conditions
at several times or throughout a certain period, the assessment of shadows for certain complex projects
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benefits from assembling a computer animation showing how shadows occur throughout a certain period of
time (Subsection 314 includes a list of different software platforms with this capacity). The use of such computer
animation might be requested by the lead agency responsible for reviewing the shadow analysis. For guidance
on appropriate software to use, the lead agency should consult with DCP.

FIGURE 8-22 - ANIMATION OF SHADOW SWEEP OVER A

PERIOD OF TIME (PLEASE CLICK HERE FOR ANIMATION)
shadow_animation_400

= N\

400. DETERMINING IMPACT SIGNIFICANCE® O

The determination of significance of shad tsonas @ bnsitive resource is based on (i) the information
resulting from the detailed shadow analysi scribing the extentgf duration of incremental shadows and (ii) an anal-
ysis of the resource’s sensitivity to re®fice light. The gogpof the assessment is to determine whether the effects of
incremental shadows on a sunlighifS€énsWve resource are significant under CEQR.

A shadow impact occurs whe I mental f@m a proposed project falls on a sunlight-sensitive resource or
feature and reduces itsgflirec ht exposure: BetéPnining whether this impact is significant or not depends on the
extent and duration of th&gcremental shad e specific context in which the impact occurs.

410. OPEN SPA D NATURAL RE @
o pa

The uffes §nd features of s or a natural resource indicate its sensitivity to shadows. Shadows occurring
dysige thdlcgid-weather gagptWg of interest generally do not affect the growing season of outdoor vegetation; how-
e%a w effects or uses and activities should be assessed. Therefore, shadow sensitivity is typically

S i Weather-dependent features like pools, wading pools and sand boxes, or vegetation that
ss of sunlight during the growing season; and (ii) features, such as benches, that could be

inter sunlight. While in most cases it can be assumed that vegetation would not be affected
by shag e cold-weather months, there may be instances where it is recommended that the assessment

warranted to assess the potential for shadow impacts during all seasons as evergreen trees photosynthesize when
the environment allows, including during the winter months.

Uses that rely on sunlight include passive uses, such as sitting or sunning, and active uses, such as activities on
playfields or paved courts, gardening, pools, or playing in children’s wading pools and sprinklers. Vegetation requir-
ing direct sunlight includes tree canopies, flowering plants, and plots — particularly plots for food production - in
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Community Gardens. Where lawns are actively used, the turf may require extensive direct sunlight. Consequently,
the assessment of an open space's sensitivity to increased shadows focuses on identifying the existing conditions
of its facilities, plantings, and uses, and the sunlight requirements for each.

When reviewing the potential for impacts to vegetation and plantings present in sunlight-sensitive resources of
concern, the assessment should determine the amount of sunlight that will be available in the Future With-Action
condition. The amount of sunlight typically considered to be the minimum that plantings and vegetation would
need is six to eight hours of direct sunlight. Examples of such areas include grass lawns, planted annuals or areas
used for a relatively substantial amount of food production (e.g., a garden primarily growing fruit and vegetables).

of the direct sun could be in the morning and the balance in the afternoon - b
be full and unobscured. Reviewing Figure 8-23 below, an example of a site
concern, the Central lawn is an area that should receive a minimum of si
trast, the mature trees, shrubs and other plantings shown on Figure i
likely could tolerate partial sun, or four to six hours of direct sunlight
potential for impacts from project-generated shadows on p ti%

of concern is provided in Section 411 below.

nce on how to assess the
a sUR}ight-sensitive resource

When determining impact significance, it is important t r the conte udy area and the character-

istics of the resources present. The minimum sunligg requir@gnents des e are for sunlight-sensitive open
space resources, such as parks, playgrounds and s typically found iMgeighborhoods throughout the City. It
may be possible that a study area includes a uni gitiv&gesource. For example, a resource such as a

of species, perhaps representing different
production and/or research. Under such a
, specific to the sunlight needs of varied species

botanical garden or an urban farm, which cuffi
climates, for the purpose of public displa
discrete circumstance, a more thorou v& i
present, may be warranted by the @action.
For open space resources withj juMsdiction of NY(Iarks, including GreenThumb gardens under the jurisdiction
of NYC Parks, or gardens owred her gover ntal entities or land trust organizations and are registered with
the GreenThumb progr arks ca @ted in order to verify existing sun-sensitive areas and obtain
information on ¢ nt@tional and tivities in sunlit areas of the park, as well as planned capital
projects that ma§ reQlt in a change to ¢gxi nlight-sensitive features.

Although shmdows on project-g 3 n space are not considered significant under CEQR, the assessment of
shadows o pNgject-generated oMgn sghice should be conducted and documented with the same level of detail as
other@unYght-setisitive op pace W€sources when such project generated open space is included qualitatively as

p a ed anaIysiO cribed in Chapter 7, “Open Space.”
ssment

1
(k planandi &/ of the features that constitute the open space or natural resource as well as an inven-
ilingqgxisti\g conditions, quality, and levels of use of the open space are needed to determine the
ignifi adow cast in the future With-Action. The majority of this information may be already avail-

O
% e analysis in Chapter 7, “Open Space,” and Chapter 11, “Natural Resources,” respectively, and
should be"¥®€d as part of the assessment.

The site plan should show the boundary and layout of the open space or natural resource, the location of sun-
light-sensitive features, such as vegetation, benches, pools and sprinklers and sitting areas, its built structures,
and other features of the open space, including paved areas. The site plan should identify the direction of true
north, include a graphic scale bar, and may be complemented by photographs of the open space features. If a
site plan for the project site is not available, an aerial image of the project site may be used that outlines and
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identifies all the features (as described above) of the open space or natural resource. Figure 8-23 below pro-
vides an example of an open space site plan.

To carry out the assessment, the composite shadows obtained from the detailed shadows analysis are overlaid
on the open space site plan in order to determine the areas and sunlight-sensitive features of the open space
that would be cast in the project’s incremental shadow. The assessment is performed for all the months of
interest when incremental shadows are predicted to be cast on the open space or natural resource.

Under certain circumstances, for example if a natural area is a sunlight-sensitive area of concern or if it is un-
certain, it may be useful to inventory vegetation, noting species, caliper, height, and age. Such inventory ghay
be presented in the site plan and it may be advisable to use the services of a recreation planner, langSca
architect, or horticulturist to inventory, survey, and assess the sensitivity of the §gen space to sha s.are
should be taken when reviewing potential shadow impacts on Community G to understfn t
planted at the site (at the time of the analysis). While some Community Garde n vegetagon groyh for
landscaping or ornamental purposes, other Community Gardens also grow ops in ragsed s for con-
sumption. When sunlight-sensitive resources are under the jurisdiction C B8rks, forexam enThumb

Community Gardens, it may be appropriate, depending on the abuglian® and varig; of species present, to
consult with NYC Parks to help determine the relative shade tr@e of existing plaM§ings and vegetation.

Other relevant agencies should also be consulted if the ope r revie er state or federal juris-
diction.

|i and would be cast in project
nny-day in the spring, summer, or
k, the activities, plants, or other

of the assessment.
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FIGURE 8-23 — ILLUSTRATED SITE PLAN FOR THE SUNLIGHT-SENSITIVE RESOURCE LABELED 1

WORTH
Winged Sumac
Rhus Copallinum
Tulip Tree New Jersey Tea
| thus Am
Linodendron Tuipifera Ceanothus Amencanus
White Meadowseet
Spirasa Alba
Senviceberry — | lawn
Amelanchier Canadensis 2
Paved path
Plagrou
Sweet Birch — el
Belula Lenta o
w0
oot

412. Estimating the Relative Loss of Surﬁ' G’ Incre :
Where the incremental shadows fro r&ect fall on @ sensitive features or uses, additional analysis
is conducted to assess the loss of |I@gt relative to sunlighW@gat would be available without the project. It is
appropriate to estimate shadowNgatt&§ns on the affecyd area of the open space or resource throughout the
day in order to assess how shifadowSboth incremental shadows from the project and shadows cast by existing
structures, affect the sengiii @res. It ho@ be assessed whether these sensitive features are already
subject to substandgfrd %t conditions ence of additional incremental shadows from the project.
The assessment d co8ider all sha he portion of the sunlight-sensitive features or uses affected

by the project’s incrergntal shags f out the day. The analysis should be undertaken for each of the
months of ilerest where the e incremental shadows from the project could be significant.

It sho e not®l that th ad ed by trees and other natural features is not considered to be shadow

of corfterll fgg the impact a sis; however, incremental shadow on a tree-shaded environment may create a

n pact as th pntental shadow is not redundant with tree shade, and the tree canopy may be
eled a sunl

ight-se e resource.
ogfideration of@ge ntory of available open space resources within the Open Space study area outlined in
apter 70O Sdce,” may be helpful in assessing the significance of the loss of sunlight for active or passive
recreatfio NeS¥For example, if many of the parks in the study area already have shadows on similar sun
sensiti es, the additional loss of sunlight in parks may be more critical.
Some open spaces contain facilities that are not sensitive to sunlight. These are usually paved; do not contain
sitting areas, vegetation, or unusual or historic plantings that necessitate sunlight; and do not accommodate

active uses. Incremental shadows on these portions of an open space resource should be documented and
disclosed but are not generally considered significant under CEQR.

The significance of shadows cast on an open space should be closely examined in relation to the open space’s
utilization rates, as discussed in Chapter 7, “Open Space,” in order to determine the potential for the shadows
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to affect the times of day the space is commonly used. This is particularly important when shadows are cast on
open spaces that fall within an area without similar sunlit resources. Estimating the loss of sunlight on paved
or hardscape open spaces that accommodate active uses—such as basketball and tennis courts—may be deter-
mined based on how the active area is used by the community and the utilization rate of such spaces as de-
scribed and assessed in Chapter 7, “Open Space.” While this loss of sunlight is generally not considered signif-
icant, the lead agency should consider how the area is used by the community and the utilization rate of such
spaces as described and assessed in Chapter 7, “Open Space,” in order to determine the significance of the
incremental shadow.

420. HISTORIC RESOURCES

The shadow sensitivity of the sunlight-sensitive features of an historic structure Ns on its degna ng.
If any of the characteristics or elements that make the resource historically i night, it is

appropriate to inventory those features to determine their sensitivity to a essment
should consider the specific context in which the incremental shadow oceyirs i alysiP of how other
shadows from existing structures affect the sunlight-sensitive feature ghout the day.
Additional guidance regarding the identification of sunlight-sensi ent of stained glass win-
dows can be found in the National Park Service (NPS) Pres g \ Character: Identifying
the Visual Aspects of Historic Buildings as an Aid to Presegvin i 3 Preservation Brief 33: “The

resource that are sunlight-sensitive and’ca e
on the sun-sensitive features of the histo ce is of meer CEQR. The assessment of shadows on
an historic resource requires a site pl inventory light-sensitive features. The inventory dis-
cusses the historic significance of the features are enjoyed by the public, includ-

accessible plaggs. The sunlight-sensitive features should be described
$te with drawinggnd/or photographs, including axonometric drawings
be assessesite plan. The majority of this information may be already

e es,” and should be used as part of the assessment.

cand Cultu
t-sensitive feat%) also be determined by checking the LPC designation report for

\ , and (publicly accessible) interiors, or the State/National Register
nominatio for State/Nati ster listed properties. The State/National Register listings comprise the
entir the D%ilding andlfqr str e and do not distinguish between publicly and privately accessible inte-
riors. Buil@inginteriors tha State/National Register listed or eligible, or LPC designated, are included in the
r@gfurces that % ve potential shadow impacts. All other interiors are not considered under this
nalysis. Consult the staff of the LPC to confirm presence or absence of sunlight-sensitive features
and S/NR efible properties.
430. TG CT SIGNIFICANCE
d % ustrated below provide general guidelines for determining impact significance and supplement the
considerd®efs described in Sections 410 and 420. As with every technical area, each project must be considered
on its own merits, taking into account its unique circumstances. For instance, the precise location of the incremental
shadow within the sunlight-sensitive resource (or the presence of well-lit resources in close proximity to the af-
fected resource) may be highly relevant because the incremental shadow may affect specific features that are key

to the character, use, survival, or enjoyment of the sun-sensitive resource. For the purposes of CEQR, the determi-
nation of impact significance in ambiguous cases should be done in a conservative manner. In all cases, the rationale
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for the determination of impact significance should be clearly presented in the resulting environmental review doc-
ument.

In general, an incremental shadow is not considered significant when its duration is no longer than 10 minutes at
any time of year and the resource continues to receive substantial direct sunlight. A significant shadow impact
generally occurs when an incremental shadow of 10 minutes or longer falls on a sunlight-sensitive resource and
results in one of the following:

VEGETATION
e A substantial reduction in sunlight duration available to a sunlight-sensitive feature of the reg8urce to
less than the time of its minimum sunlight needs, as determined in Section 410 above (whe was

sufficient sunlight in the future without the project). \
e Areduction in direct sunlight exposure where the sensitive featurefof source ifglréady s#ibject to
substandard sunlight (i.e., less than the minimum sunlight need$8\gs rminedsin Se 0 above).
HISTORIC AND CULTURAL RESOURCES

e A substantial reduction in sunlight available for the enj nt 8r appre of the sunlight-sensitive
features of an historic or cultural resource. %

OPEN SPACE UTILIZATION
e A substantial reduction in the usability of ope as a result oW sed shadows (cross reference
with information provided in Chapter 780pen ace,” regalyn cipated new users and the open
space’s utilization rates throughout t ed time pgriods).
FOR ANY SUNLIGHT-SENSITIVE FEATURE OF A U

ensitive feature of the resource, when the
the survival, enjoyment, or, in the case of open

e Complete elimination of all &iged surdight on the
complete elimination resu \ antial eff .
space or natural resourced@§ thé§yse of the resoB

In determining impact signific @ppropriate to ﬁsult with the government agency under which jurisdiction
of the affected sunlight-sensgive $esource faII@ding NYC Parks, LPC, or other agencies, as warranted. Below
EXAMPLES

is a non-exclusive list of of signif& pYcts caused by incremental shadows.
A chapel attache®to a 19

State National Regis toric Places, and a designated National Historic Landmark would receive

i men¥gl shadow
e Interiors of such #&ligious structures are important to their character and that the qualities that the
aiflaf~glass win i rt to the interior are a major part of the overall architectural intent in this church
‘ d part of the G evival style. After assessing the extent and duration of the incremental shadow, it is
o termined@e darkening would occur for a substantial part of the day on the stained-glass windows
and would%gneute a significant impact. In addition, the impact would occur regardless of whether the

old® services when the incremental shadow is cast.

ntury scenic landmark that is designated as a New York City Landmark, listed in the State and Na-
gister of Historic Places, and a designated National Historic Landmark would receive incremental
shadow from a proposed building. After taking into account the time of the year, shadow duration during the
day, and the number of days a years of the incremental shadow, the review finds (i) that the park is sensitive
to the incremental shadow because it detracts from the experience of a seemingly naturalistic environment
that was part of the design intent of the park; (ii) that the addition of incremental shadow would endanger
the rare and exotic plant species that were part of its original horticultural design; and (iii) that the incremental
shadows could therefore constitute a significant impact.
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A 20th century office building that is designated a New York City Landmark that also has a publicly accessible
interior garden atrium that is designated as a New York City interior landmark would receive incremental
shadow from a proposed structure. The full height atrium is considered an outstanding and unique example
of an “urban greenhouse.” After taking into account the extent and duration of the incremental shadow, the
review finds that the incremental shadow that would be cast on the atrium would detract from the public’s
appreciation and enjoyment of the space and could therefore result in a significant shadow impact.

DETERMINING IMPACT SIGNIFICANCE FOR THE EXAMPLE

The results of the example’s detailed shadow analysis document the extent and duration of the incrg-
mental shadows that the proposed project would cast on two sunlight-sensitive resources, summagfze
in Table 8-1 and illustrated in Figures 8-10 through 8-21. \

SUNLIGHT-SENSITIVE RESOURCE EXAMPLE 1: %
Incremental shadows from the proposed building would reach t t-sensitive 19go la-
beled 1 only on the December 21 analysis day. No incremental sgad rom the pMygosedbuilding

would reach the resource on other analysis days.

On the December 21 analysis day, incremental shado the propoSed Myilding would enter
the sunlight-sensitive resource at 8:51 a.m. (the analysjg#dayyand Would exit the re-
source at 9:41 a.m., remaining in the resour arof 50 mjn Q

0) ther, is almost covered in shadows

At the start of the analysis day at 8:51 a.mp. (Fig
from both the proposed building and fro&fs}in uildings. . (Figure 8-11), both shad-

ows have shifted north allowing sunli ch the sguighwest ®rner of the resource where the
playground is located (see site pl re 8-22)ff By 9°%4 (Figure 8-12), both shadows have
shifted further north and to tiee e@wing sunlish®§o rea

A R

approximately half of the resource,
including a large portion of X} | lawng® 9:41 a.m. (Figure 8-13), the incremental
shadow exits the resourcegdn ugh the ex
sunlight reaches th itWgf the resource.

ing Wilding to the east casts some shadow on it,
In conclusion, the r&§ duration of the i&emental shadows cast on the sunlight-sensitive re-
source would b? rt ind occur d small portion of the day. Upon examination of the site

planin Figur the increm [YadPws would not affect areas of the resource with sensitive
uses s, as t yground, d affect the vegetation as December is typically not part of
the growiniyseason (althg

rified). Therefore, R
Nt—sensitivs reso
C

pecific sunlight needs of species present at the site should be
building would not result in a significant shadow impact on the
peled 1.

SURLIGHT-SENSITIVE MSOURCE EXAMPLE 2:

cremental from the proposed building would reach the sunlight-sensitive resource la-
beled 2 only Ogi#e March 21/September 21 and May 6/August 6 analysis days (see Figures 8-16
throu 20). No incremental shadows from the proposed building would reach the resource on
other | days.

; ugh a site plan for this resource is not available, it is known that the resource contains
shade-tolerant vegetation and sunlight-sensitive uses such as benches.

On the May 6/August 6 analysis day, incremental shadows from the proposed building would enter
the sunlight-sensitive resource at 3:17 p.m. and would exit the resource at 3:48 p.m., remaining in
the resource for a total of 31 minutes. As discussed, and illustrated in Figures 8-18 to 8-21, the
incremental shadow from the proposed building would cover only a small portion of the resource
and the majority of the resource would continue to receive direct sunlight during this period of
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time. Given the marginal extent and relatively short duration of the incremental shadow on this
analysis day, the incremental shadow is not considered significant.

On the March 21/September 21 analysis day, incremental shadows from the proposed building
would enter the sunlight-sensitive resource at 2:39 p.m. and would exit the resource at 4:29 p.m.,
remaining in the resource for a total of 1 hour and 50 minutes.

As discussed, and illustrated in Figures 8-14 to 8-17, the incremental shadow from the proposed
building would substantially reduce and eventually eliminate the sunlight that would reach the

resource during a relatively long period of time. The shadow would affect the resource’s vegetatj
as March is part of the growing season and would affect sunlight-sensitive uses in the resogfce
Therefore, the proposed building would result in a significant shadow®gpact on the sunliglyt-s8-
sitive resource labeled 2.

500. MITIGATION Z Q
Where a significant impact is identified, potential mitigation strategies m assessed educe or eliminate, to the

greatest extent practicable, the effects caused by incremental shadow

In all cases, additional mitigation strategies that involve modific
proposed building may be explored and include:

ns e heig N, size or orientation of the

e The reorientation of building bulk to avoid incrergental dow on suq@gimlit-SWasitive features of the open space,
natural or historic resource. \

e The reduction of the overall height of the p

e The use of alternative technologies th uce th i project and reduce shadow impacts (e.g.,
the use of dry cooling towers vs. w owers).

e The relocation of the projecito

within an open space to avoid suright§oss; relocati eplacing or monitoring vegetation for a set period of time; un-
dertaking additional mai en% duce theli of species loss; or providing for replacement facilities on an-

other nearby site. Oth itigation sfgat nclude the redesign or reorientation of the open space site plan
@i

For open space resources, the typ@ itigation that may @appropriate include relocating sunlight-sensitive features

to provide for replaceEmerfyfacilities, veget other features. Where the affected open space is a city park, it is
appropriate for the lead ageffcy to cg Ne gation options with NYC Parks. The lead agency may also wish to co-
N bn open spaces that are not city parks.

ordinate with N rks as an expert
For historides@urces, potential ig€igatiortstrategies include the use of artificial lighting to simulate the effect of sunlight
u stained-g

ordinate rigigation options with LPC. The lead agency may also wish to coordinate with LPC as an expert
historic res@yr hat are not NYC landmarks.
it 1 gies to reduce or eliminate a significant shadow impact on natural resources may be coordi-
e Dep&tment of Environmental Protection (DEP).

nated with

These mitigatiO™®trategies can become alternatives to be analyzed in accordance with the project’s goals and objectives.
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600. ALTERNATIVES

Where a significant shadow impact is identified, potential alternatives to reduce or eliminate significant impacts should
be explored, including:

e The reorientation of building bulk to avoid incremental shadow on sunlight-sensitive features of the open space,
natural or historic resource.

e The reduction of the overall height of the project.

e The use of alternative technologies where substituting one technology for another may reduce the hgfght gf the
project and reduce shadow impacts (e.g., the use of dry cooling towers vs. we oollng towers).

e The relocation of the project to a different site, when appropriate.

700. REGULATIONS AND COORDINATION

710. REGULATIONS AND STANDARDS
There are no specific city, state, or federal statutory regulati ards go e he analysis and assessment

of shadows.

720. APPLICABLE COORDINATION

Coordination with DCP is appropriate when it |s ed ag snd thé®project includes an action subject to
approval by the City Planning Commission. gency s @ prdinate with those agencies that identify,
operate, or have jurisdiction over the ﬁj light-spnsitive rgagylrt tified in this chapter. The assessment of
shadow impacts on a sunlight-sensitiv and t oment of mitigation strategies should be coordi-

nated with the appropriate agency d|ct|on over gfource. Mitigation would typically require the ap-
proval or commitment of such encies typically conSulted include the Department of Parks & Recreation
for sunlight-sensitive open sp outces, the Landnﬁ'ks Preservation Commission for historic and cultural sun-
light-sensitive resources an he epartment wronmental Protection for sunlight-sensitive natural resources.

\

o’rdaig®ains copies of the Sanborn maps, Fire Insurance Underwriters maps,
€se sources are also available online (except Sanborn maps) and in local
Ne aptilable for viewing in the Borough President's office in each borough and at

730. LOCATION OF IN A

e The DepartmerMyof City Plapmigsg
and maps for the en

ries. City pllaps
th Depar ment of Plannthg. Additionally, the Department of City Planning provides a zoning and land
us (ZolLa) of k City available online. This map provides helpful zoning and land use information
as zoning d| historic districts and landmarks, and parkland.
CP data, i dlng LION Single Line Street Base Map; MapPLUTO; and Privately Owned Public Spaces

(POPS) are Ie on datasets found online at the DCP website.

York City Department of City Planning

120 Broadway, 31° Floor
New York, NY 10271
www.nyc.gov/planning

e The Department of Parks & Recreation maintains a database of the City’s public open spaces available online.
For additional information, see Section 730 (Location of Information) of Chapter 7, “Open Space,” for a
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detailed list of informational resources regarding open space. Data on NYC Parks resources are also available
on the NYC Open Data platform: NYC Open Data.

New York City Department of Parks & Recreation
The Arsenal

830 Fifth Avenue

New York, NY 10065

www.nyc.gov/parks

e The Landmarks Preservation Commission maintains a database of the City’s historic and cultural jgMdmgarks
with a variety of information available online including historic district maxnd designation re

New York City Landmarks Preservation Commission

Municipal Building @
1 Centre Street, 9th Floor
New York, NY 10007

www.nyc.gov/landmarks

e New York City Department of Environmental Protect§ @

59-17 Junction Boulevard, 13th Floor

Flushing, NY 11373
www.nyc.gov/dep \
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