SHADOWS

CHAPTER 8

Within urban environments, the structures constituting the city’s built fabric constantly cast shadows in th
ate vicinity. As the city develops and redevelops, the extent and duration of the sha s cast are alter
cess continues, direct sunlight exposure becomes an increasingly scarce resource f le and natufle.
focuses on the interaction between proposed new and altered structures and t ws they Wgay casigbn open
space, historic and cultural resources, and natural areas.

Sunlight and shadows affect people and their use of open space all day lo Qougho he ye hough the ef-
fects vary by season. Sunlight can entice outdoor activities, support veg®ati nd ce architectural features,

, a
such as stained-glass windows and carved detail on historic structure sely, shz s cagaffect how open space
is used, the growth cycle and sustainability of natural features, a e itecturalfs Qance of built features.

The purpose of this chapter is to assess whether new structu
include open space, historic and cultural resources, natqal res
of their impact. Potential mitigation strategies and alt
nificant adverse shadow impacts are identified. Becas
and cultural resources, and natural resources, thg

“Open Space,” Chapter 9, “Historic and Cultur’

Many of the projects subject to CEQR do ra\e
tier of analysis to screen most proj
sessed under CEQR, it is important fo licant to work’osely with the lead agency during the entire environmen-
tal review process. The lead agen etermine that it is appropriate to consult or coordinate with the City’s expert
technical agencies for a parti ject. ThegNe City Department of City Planning (DCP) should be consulted

for information, technicgfre relating to shadows assessments. With regard to assessment
of shadows on open ric and cu re¥ources, and natural resources and potential mitigation, the New
York City Department of Paf and Reg/®8gon ), the New York City Landmarks Preservation Commission (LPC), the
@ Protection (DEP) should also be consulted, respectively. It is recommend-
onta%eg

Qs the condition that results when a building or other built structure blocks the sunlight that
e directly reach a certain area, space, or feature.

structure resulting from a proposed project would cast on a sunlight-sensitive resource during the year.

SUNLIGHT-SENSITIVE 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:
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pUBLIC OPEN SPACE. All public open space as identified in Chapter 7, “Open Space” (e.g., parks, beach-
es, public outdoor pools, playgrounds, plazas, schoolyards, greenways, landscaped medians with
seating).

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:

Buildings containing design elements that are part of a recognized architectural style that
pends on the contrast between light and dark design elements (e.g., deep recesses or

such as open galleries, arcades, recessed balconies, deep wind reveals and p in
rustication);

Buildings distinguished by elaborate, highly carved ornament @

Buildings with stained glass windows;

Exterior materials and color that depend on direc igh®for vis racter (e.g., multi-
colored features found on Victorian Gothic Rgyi ;

Historic landscapes, such as scenic land i ng vegeta @
feature of the landscape (e.g., weeping b

bgnized as an historic

Features in structures where the eff irect sunlight ed as playing a significant
role in the structure’s significan histori gdmark®Examples include the William
Lescaze House and Office, 21 . in Man ignificant as the first modern (1933)
row house in New York, ﬁ fo§ its early block, glass bricks, and ribbon win-
dows (LPC and S/NR lis d ousmg projects such as the Williamsburg
Houses in Brooklyn a in Manhattan, both of which were planned

to maximize Ilg site plannmg and itectural features, such as open stair towers
and balconles

NATURAL RESOURCES. resources | ied in Chapter 11, “Natural Resources,” where the intro-

duction

%

of s alter the r ondltlon or microclimate including:

S@rfa¥g water bodies;

etland resour
and res

Slgn|f|can ijve, or designated resources, such as coastal fish and wildlife habitats.

R RESOURCES

treets (planted areas within the unused portions of roadbeds that are part of the
Gregastreets program).

IVE RESOURCES. For the purposes of CEQR, the following are not considered to be sunlight-

ces and their assessment for shadow impacts is not warranted

e (City streets and sidewalks (except when improved as part of a greenstreet);

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 acces-

sible 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 significant
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 shadows would af-
fect 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 and substantially reduces or completely eliminates direct
sunlight exposure, thereby significantly altering the public’s use of the resource or threatening the viability of
vegetation or other resources. Each case must be considered on its own merits based on the results of the shad-
ow assessment (Section 300) and the guidance provided in Section 400, “Assessment of Shadow Impact

200. DETERMINING WHETHER A SHADOW ASSESSMENT IS APPROPRIATE \

The shadow assessment considers projects that result in new shadows long e each a sunWght: itive re-
source. Therefore, a shadow assessment is appropriate only if the project wo@ - (a) resuljn newlstructures (or
additions to existing structures including the addition of rooftop mechani g@fment) 0 fee ore; or (b) be
located adjacent to, or across the street from, a sunlight-sensitive reso¥gce. ¥Howeve ere a project’s height in-
crease is ten feet or less and it is located adjacent to, or acrosg thalstMet¥rom, a i nsitive open space re-
source, which is not a designated New York City Landmark or list tate/Na pgisters of Historic Places or

eligible for these programs, the lead agency may determine, er a shadow assessment is

appropriate in that case.

The shadow assessment begins with a prelimgnar tion 310) to ascertain whether a project’s
shadow may reach any sunlight-sensitive resoWgc® any ti r% cwear. If the preliminary screening assessment

300. SHADOW ASSESSMENT
ng assess @

does not eliminate this possibility, a detai w analysis 320) is performed in order to determine the ex-
tent and duration of the incrementgl s esulting from the gfect. The detailed shadow analysis provides the rel-

evant information for the assessmeN§ of Wadow impacts’/vhich describes the effect of shadows on the sunlight-

sensitive resources and their degrffe o nificance. The results of the screening assessment and the detailed shadows
analysis should be documente

The effects of shadowg@n a iZht-sensitiv e are site-specific; therefore, the preliminary screening assess-
ment and subsequent def®iled shadow ana%conducted are performed for each of the sites where a new struc-
ture could be bujligs a result’of a pr. projected and potential development sites). The following discussion

outlines the apy nd framework khadow assessment. A hypothetical example is illustrated throughout this

chapter to analysisx
310. p%“ YSCREENI SMENT
ation b desCfibes how the preliminary shadows assessment should be conducted. While each level
o ssment is s d separately below, if preferred, the Tiers 1 and 2 screening assessments (described be-
lo i

in Sectigns®l2 313) can be shown on the same map.

The first st€p 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
proposed project, the street layout, and the locations of the sunlight-sensitive resources defined previously in
Section 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
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of the map and display a true north arrow and a graphic scale bar. A base map for the example project is pre-
sented in Figure 8-1 (below).

The base map should also contain topographic information, either from a site survey or from a readily availa-
ble 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 ele-
vation 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
1 Sunlight-sensitive resources

Figure 8-1 shows an example of bas p with the @of a hypothetical

building site and a number ensmve r eled 1 through 6)
in proximity to the sj

mg Asses @
ap is devel@PQed, thé longest shadow study area is determined. The longest shadow study ar-

es the Slt proposed project and a perimeter around the site’s boundary with a radius

8 the longest po shadow that could be cast by the proposed structure (see Section 314.8), which
ht of the structure and occurs on December 21, the winter solstice. To find the longest
the maximum height of the structure (including any rooftop mechanical equipment)
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F|GURE 8-2-- LONGEST SHADOW STUDY AREA FORVS-INGLE SITE PROJECTS

1 Sunlight-sensitive resources
=== Longest shadow study area boundary

The example in Figure 8-2 illustrates a hypothetical proposed pr O

would result in a building with a total height of 303 feet in ing me&gpni-
cal space. The longest shadow study area for this site would b&g perimeter
around the site with a radius of 1,303 feet (4.3 x 303).

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

resources in proximity to the propos t site lie 0%
shadow from the proposed buildi uld®ot reach the
sunlight-sensitive resources lab 6. ,

Proposed building site WME O o0 @Q

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

The remaining four sunlight{flensigiv 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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F|GURE 8-3 - LONGEST SHADOW STUDY AREA FOR |V|ULTIPLE SITE PROJECTS

W /AN A s Y K
= 7 "*’l,

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

Figure 8-3 illustrates a hypothetical proposed project involving th ing
sites, each with a building that could rise up to 195 feet otal he
longest shadow study area for each site would be a peri ound the site

with a radius of approximately 839 feet (4.3 x 195). Th perlmeO

would form the longest shadow study area.
As shown in Figures 8-2 and 8-3, loca \e of the p diproject and plot its longest shadow study ar-
ea. If any portion of a sunlight-sensitiWg res®urce lies W|th ongest shadow study area, a Tier 2 screening
assessment should be perfor a e of the sun?t-sensmve resources lay within the longest shadow

study area, no further asses f shadows is nec&ssary warranted. Document the screening assessment
with the illustrated base
313. Tier 2 Scree,

ent \
If any portion of a suright-sensitj @1

ies within the longest shadow study area, the following screen-
ing assess hould be perfa

Beca th that t unt i s across the sky in the northern hemisphere, no shadow can be cast in
a trla ea south of iven project site. In New York City, this area lies between -108 and +108 de-
ue north. f e, on the base map, locate the triangular area that cannot be shaded by the
; s prOJect site s & from the southernmost portion of the site, covering the area between -108°
grees from trum and +108 degrees from true north, as illustrated in Figure 8-4 below for the example

ect. The cgm ting portion to the north within the longest shadow study area is the area that can be

shaded ed project.

<
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FIGURE 8-4 - AREA THAT CANNOT BE SHADED BY THE PROPOSED PROJECT
TS N N v/ 1‘

~ S 0T o

L i

1 Sunlight-sensitive resources
——— Longest shadow study area boundary
@ Area that cannot be shaded by the proposed building

The results of the Tier 2 screening assessment for the example ¢
Figure 8-4 that the sunlight-sensitive resources labeled 3 4 lie in
the area that cannot be shaded by the proposed building, and ®erefore, no
further analysis would be warranted for these two resouge gNEh®sunlight-

sensitive resources labeled 1 and 2 lie within the are at, @ 0 be shade
by the proposed building, and therefore, the gext fler o eening assess

ment should be conducted. \

itive feature on an itectural resource is located on a facade that

faces directly away from the se® project site (PJ, when an architectural resource is west of the pro-
posed project site and the s@n-s ive featurgsig on the west facade of that structure), no further shadows

assessment is warrante particulgr,r e because no shadows from the proposed project could
fall on that sunligh#sengfveJace. For all regses, continue the screening assessment.

r ithin the area that can be shaded by the proposed project, no
. Provide the base map illustrating the screening assessment.

It should be noted that if a su

If none of the sunlighWgensitive resg
further as ent of shadow

314. ing AsseSgment
Bame esults of thenli screening assessment, a Tier 3 screening assessment should be performed if
a ioh 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-s®fisitive resource. Because the sun rises in the east and travels across the southern part

ern hemisphere to set in the west, a project’s earliest shadows would be cast almost di-
. Throughout the day, the shadow would shift clockwise (moving northwest, then north, then
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 soft-
ware with the capacity to accurately calculate shadow patterns. This software is widely available and com-
monly used by architects. Some software platforms commonly used for these purposes include Google’s
Sketchup; Autodesk’s AutoCAD and 3ds Max; AutoDesSys’ FormZ and Bonzai3d; Bentley’s Microstation; and
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others (with some platforms offering freeware versions). It should be noted that software is constantly up-
graded and renamed, and new platforms are introduced. Therefore, consultation with the Environmental As-
sessment and Review Division of the Department of City Planning regarding current software is recommend-
ed. If access to this software 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 p
ject as described below; and (iii) the three-dimensional representation of the topographic j
mation within the area being analyzed. At this stage of the assessmen(&eurrounding

should not be included in the model so that it may be determined whe hadows froff t
posed project would reach a sunlight-sensitive resource. The surround context fyinCludeglin
the next tier of analysis.

In order for the computer software to accurately represent suph Qows, thre&gigfhiensional
model should be set up as follows:
ale.

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 Negg York
New York City, City Hall. \

)

Latitude: 40°42'23" north (40 @ 339°)
Longitude: 74°0'29¢weft (74B08056°

e The selected time zonej an Standa @ Daylight Savings Time should not be used.

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

development potentidl on project sijmgnd is informed by recent development trends as well as
ct eering, @uction practices. However, at the discretion of the lead
be@mined tha of the degree of flexibility in the configuration of feasible
% determining the worst-case scenario for shadows analyses. If the
broject inludes sPg#ffal permits or similar actions that relate to the building envelope, the
st-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 rOﬁftop nical equipment, parapets, and any other parts of the building. If the proposal

current archi
agency, it

contempl tower above a base, for example, then the position of the tower on the site would be
critical for yca®hg the shadow and the worst case should be illustrated. Generally, where the build-
ig adjacent, to an open space or architectural resource, a bulkier building would produce
Wt-case shadows. Where the building is farther from the open space or resource, a taller tow-
d constitute the worst case. In the case of an expansion to an existing structure, only the ef-
fect 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-
sensitive 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 grow-
ing season (March through October) and one month between November and February (usually De-
cember) representing a cold-weather month (see Figure 8-5). Representative days for the groyghg
season are generally the March 21 vernal equinox (or the September 21 autumnal equinox, wh
approximately the same), the June 21 summer solstice, and a spring or sunMger day halfwa we
the summer solstice and equinoxes such as May 6 or August 6 (which oximate, ).
cluded to te

For the cold-weather months, the December 21 winter solstice is

conditions during cold-weather when people who do use open spgce most heaWlly on Yvailable
sunlight for warmth. Project shadows that reach a sunlight- it esourcgfduring of these
months could be of concern. These months and days are also r asse hadows on historic
or natural sunlight-sensitive resources as they represgnt tffie nge of ible Shadows.

NOV DEC JAN FEB

|
|¢—— Cold-weather months ——> |

3 N T35 2 N7 l
winter
L |

Analysis day = i |

equinox

Approximate

similar conditions (or one day between November and February)

For the répreNtative growing months, an analysis is not performed for those months where
it is fgund that n® shadoy ' oject would reach a sunlight-sensitive resource.

For W mon¥gs, it is found that no shadow from the project would reach a sunlight-
sergitiMesfesource oghe DeC€mber 21 analysis day, then the assessment should be performed for a
re ntative d her November, January, or February in order to confirm that no shadow

Qo the project ‘ reach 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 e sunset. Shadows occurring earlier and later are long, move fast, and generally blend
@ dows from existing structures. At times outside the timeframe window of analysis, the sun is
lo @ near 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 expo-
nentially until the sun reaches the horizon and sets. Because of these conditions, the shadows occur-
ring between 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,
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March 21, December 21) in the Appendix lists all times within the timeframe window of analysis for
four representative days.

314.5. 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 win-
dow 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

h

tive analysis days, and therefore, a detailed shadow analysis would be Wgrranted for t t
days. If this assessment determines that no shadows from the prop ject rea e
sunlight-sensitive resources on any of the representative analysis urther ass or

those days would be warranted. Documentation to support this c@nc illustratiNg the Sireening
assessment should be provided.

FIGURE 8-6 - THREE-DIMENSIONAL COMPUTER IVIODEL SET
SCREENING ASSESSMENT

- & %

sed building
unlight-sensitive re: subject to analysis

FfSures 8-6a, 8-6b @ d 8-6d illustrate the range of shadows that would occur from
the propo buildif®Tn the example (303 feet tall) on four representative days for
analysis. SacMyfigure shows the shadows occurring approximately every 60 minutes

from the s he analysis day (1.5 hours after sunrise) until the end of the analysis
ougs’before sunset).
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FIGURE 8-6A - TIER 3 SCREENING ASSESSMENT FOR THE DECEMBER 21 ANALYSIS DAY

/ ~ 7 ‘\/ > \ o

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

The results of the screening assessment for the Decemb

shadows from the proposed building would be cas@on the i iti
labeled 1 from the start of the analysis day at 8:5%1d would remain o

source until sometime before 10:00 a.m. Shad e propos ilding
not reach the sunlight-sensitive resource labe analysis
*
FIGURE 8-6B - TIER 3 SCREENING x FOR THE SEPTEMBER21

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-
sensitive 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 pro-
posed 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 6,

show that shadows from the proposed building co portion

|d reac
the sunlight-sensitive resource labeled 2 sometim®ypetween®2:30 p.m. an
4:30 p.m. Shadows from the proposed building% t reach the sunlight-

sensitive 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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A detailed shadow analysis is warranted when the screening analyses described above does not rule out the pos-
sibility that project-generated shadows would reach any sunlight-sensitive resources. The detailed shadow analy-
sis establishes a baseline condition (future No-Action) that is compared to the future condition resulting from the
proposed 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 purpose of the detailed analysis is to determine the
extent and duration of new incremental shadows that fall on a sunlight-sensitive resource as a result of the pro-
posed project. To evaluate the extent and duration of new shadow that would be cast on a sunlight-sensitive re-

source as a result of the proposed project, shadows that would exist in the future without the proposegproject
are also defined. Because existing buildings may already cast shadows on a sun-sensitive resource ture
building could be expected to cast shadows), the proposed project may not res@ in additional, cr al,

shadows upon that resource (see Figure 8-7, below).

FIGURE 8-7 - EFFECTS OF EXISTING BUILDINGS

= , "—

30

)

Figure 8-7 illustrates the effect of [ tall
ing located between the pro i

No-

re With io Qitions

In order t0

—— = —_— &
Vs 1
7/ (¥
TALLER BUILDING PROPOSED INTERVENING SUNLIGHT-SENSITIVE
BEYOND P BUILDING BUILDING RESOURCE

Y

eXisting buildin ond the proposed project and a shorter existing build-
t and the,sunl sitive resource being analyzed. In this example, both

would cast shadows such that the proposed project

e existing buildings or structures plus any identified proposed or
lon study area. This would include any planned new sun-sensitive re-

ald pursuant to the proposed project.

tion
uture With &tonditions include the future No-Action conditions plus the new structures and open
~‘e >d

ee-dimensional computer modeling
arry out the detailed shadow analysis, the three-dimensional computer model used for the previ-

ous 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 repre-
sented as accurately as possible including their height, setbacks and any rooftop structures like water tanks or
mechanical 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-
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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

[ Proposed building site
@ Sunlight-sensitive resources subject to analysis

/4 N
Figure 8-8 provides an example of shadows that wo Xi out the pr
under the future No-Action scenario. S

FIGURE 8-9 - THREE-DIMENSIONAL CO
ACTION CONDITIONS

-

DDEL OF FUT

U T

[ Proposed building
@ Sunlight-sensitive resources subject to analysis

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.
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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 re-
source.

The shadow attributable to the project is the increment beyond shadows that would be cast in the existing or
future No-Action condition. The objective of the detailed analysis is to identify incremental shadows and doc-
ument the time at which incremental shadows enter and exit the sunlight-sensitive resource in order togle-
termine the total time that incremental shadows are cast on the resource.

325. Documenting the extent and duration of incremental shadows

The results of the detailed shadow analysis should be documented in graphic@d accomfgnied by ta-

ble summarizing the extent and duration of incremental shadows.

Graphic material documenting the conditions on each of the sunlig e resoygees at Wii#fh an incre-
mental shadow occurs should be submitted. The graphic material sh&ld iMelude:
he

e The base map illustrating the proposed project s@g | in relatj A light-sensitive re-
sources. Graphic representations (examples pro igures 8 @ P1 below) at an appro-
priate scale to illustrate incremental shado esources v gh during the representa-

tive analysis days and times that includeg

o Shadows resulting from the futur on conditigns;
o Shadows resulting from the fﬂ -Action ¢ @ .
*

o The incremental shadow <\ nlight. cource highlighted in a contrasting tone
(i.e. red) with its outIir@ ted.

o Additionally, in e Wf incremental shad®vs on sunlight-sensitive features of historic re-
sources it ma efdl to provide aﬁometric drawings documenting conditions on those

s o

features (suc

ws) that ot be assessed from a site plan.
The graphics shoul 'nc@ graphic sca@ identify the direction of true north as well as the repre-
sentative analysj andwfhe being ill t

> ing information for each of the sunlight-sensitive resources on

The summary table sh®uld incl
which an intaI shadow o¥
N .

° of the su

is days;

Q presentati
(L Timefr&w' FWw of analysis (1.5 hours after sunrise and 1.5 hours before sunset) for the day an-
L)

alyze
R f gicremental shadow entering the sunlight-sensitive resource (enter 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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SHADOWS
Table 8-1
Analysis Summary for Example Project
Analysis da December 21 March 21/ May 6/ June 21
¥ y September 21 August 6

Timeframe window 8:51a.m.-2:53p.m.  7:36a.m.-4:29p.m. | 6:27a.m.-5:18 p.m. | 5:57a.m.-6:01 p.m.

Shadow enter - exit 8:51a.m.-9:41a.m.

times

Incremental shadow
duration

50 min

@

Shadow enter - exit
times

Incremental shadow
duration

Note: Daylight Savings Time not used. *

The results of the Tier 3 screenin ssntent for the exa showed that on the June 21 analysis day no
shadows from the proposed buNgin d reach any ofjthe sunlight-sensitive resources. The Tier 3 scree