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1. INTRODUCTION 
 
This Study reviews and evaluates the impact of any potential shadows from the Sumner-Bonney Lake 
School District’s (“School District”) proposal to modernize and expand Sumner High School through a 
complete replacement of the existing high school under a Master Plan to be constructed in phases:  
Phase 1 (a 80,514 square foot (sf) classroom building) and Phase 2 (252,453 sf building as full buildout, 
inclusive of the classroom building, Performing Arts Center, gymnasium, and a pool), collectively, the 
“Project”.  The Project includes the existing main school campus (1707 Main Street) together with the 
abutting parcels on Wood Avenue and Mason Street acquired by the School District. 
 
The focus of this Study is the residentially zoned area located on the north side of Mason Street.  As 
part of master planning for the Project, evaluation of the location and the height of the school buildings 
were specifically considered based upon requirements of the Sumner Municipal Code (SMC) which 
recognizes the educational programmatic needs of schools by allowing: (i) building heights to 50’ for 
schools (SMC 18.50.040) with a height exception.  In addition, building heights in excess of 50’ are 
permissible under a Development Agreement (SMC 18.20.020E).  Only approximately four percent (4%) 
of the school building exceeds 50’, only about twenty-six percent (26%) exceeds 36’, and only about 
thirty-eight percent (38%) exceeds 30’.      
 
Although there are no requirements under the Sumner Municipal Code relating to potential shadow 
impacts, the School District, as part of its careful planning of the school building has requested a 
shadow analysis study to minimize any shadow impacts from the varying heights of the school building.  
This intentional planning and evaluation of building incorporates the following building design 
measures to minimize any impact of the Project: 

a) The proposed lot coverage percentage, 19.11%, at the completion of the Master Plan, is less than 
half the 40% maximum allowed under the zoning classifications applicable to the Project. 

b) Facing the residential area, the main school building is setback 45 feet from the public right-of-
way which is substantially greater than the 10’ setback requirement.  

c) The school building massing places lower, one-story portions of the building toward the 
residential area on Mason Street.  The two-story portions of the building are located no closer 
than 105 feet to Mason Street. 

d) The tallest portions of the building are designed to be in the center of the Site and to be 
designed with the smallest footprint necessary to accommodate the function. The height and 
dimension of the flyloft of the performing arts center, an auditorium, and elevator shafts are all 
limited to the essential functional sizes and are located no closer to Mason Street than the 
existing school building. 

 
2. MODELING ANALYSIS  
 
This Study was conducted utilizing three (3)-dimensional modeling software, Sketchup, commonly used 
in the design industry by architects to evaluate shadows cast by projects.  Sketchup has a Sunlight 
Simulation feature.  First, the proposed school building was modeled in three (3) dimensions. The model 
is then integrated with the Site’s geographic location (elevation above sea level, longitude, and 
latitude). This Study area includes the Site of the proposed Project and adjacent residential properties 
on Mason Street. 
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The shadow settings of day and time are then utilized to illustrate solar/shade conditions at various 
times of the year. Traditionally and typically where there are municipal codes requiring shadow 
analyses, only seasonal transition dates are selected for study to represent the four seasons.  Multiple 
times on each of those days are also studied to indicate conditions throughout the brightest part of the 
day. 

 
The extent of possible shading from the proposed Project must also be considered within the context of 
climatic data for the month. The modeling (through Sketchup) assumes clear-sky conditions, which cast 
shadows, as opposed to incorporating the existence of cloudy conditions for the location and time period 
which would have more diffused light and cast softer shadows. The modeling, therefore provides the most 
intense sunlight conditions which is not representative of a particular day of the season.  Historical cloud 
cover data for Sumner indicates the number of actual clear sky conditions to be a relatively small portion 
at certain times of the season (see www.weatherspark.com).   The month of December has the least 
amount of daylight with significant cloud cover.  
 
This shadow analysis demonstrates that the solar access provisions in SMC 18.32.030 do not impact the 
project because the shadows do not cross the back-of-sidewalk running east-to-west on the northly side 
of Mason Street. Therefore, the shadows remain in the “unbuildable areas” as defined by SMC 18.32.030. 
 
The following table represents the key parameters utilized in the Study. 

 
Sun/Shadow Study Dates & Times 

Seasonal 
Transition 

Vernal 
Equinox 

Summer 
Solstice 

Autumnal 
Equinox 

Winter 
Solstice 

Date Studied March 21 June 21 September 21 December 21 
Sunrise 7:08 am 5:13 am 6:54 am 7:53 am 
Morning 9:00 am 9:00 am 9:00 am 9:00 am 
Mid-Day 12 Noon 12 Noon 12 Noon 12 Noon 
Afternoon 3:00 pm 3:00 pm 3:00 pm 3:00 pm 
Sunset 7:24 pm 9:09 pm 7:07 pm 4:22 pm 
Figure Reference 1A, 1B, 1C 2A, 2B, 2C 3A, 3B, 3C 4A,4B, 4C 
                           Historical Cloud Cover Conditions for Sumner (WeatherSpark.com) 
Clear Days 3 7 9 3 
Partly Cloudy Days 8 7 7 4 
Cloudy Days 21 15 12 23 

 
 
3. RESULTS OF THE SHADOW ANALYSIS 
 
Potential impacts depicting shadows from the Project were evaluated at 9 AM, 12 PM, and 3 PM local 
time in effect on the study days.  
 
Vernal (Spring) Equinox 
Sunrise on the vernal equinox (approximately March 21) occurs at 7:08 AM with sunset at 7:24 PM. Cloud 
cover averages indicate cloudy days as the most frequent condition with just four (4) clear days during 
March. 

 
Shadows from the proposed Project would vary throughout the day resulting in no off-site impacts: 
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• At 9 AM, shadows extend in a northwesterly direction with no shading impact beyond the 
Project Site (Figure 1A) 

 
 

• At 12 noon, shadows extend in a northerly direction with no shading impact beyond the 
Project Site (Figure 1B) 

 

 
 

• At 3 PM, shadows extend in a northeasterly direction with no shading impact beyond the 
Project Site (Figure 1C) 

Figure  1A 
 

Figure 1B  

Figure 1C 
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Summer Solstice 
Sunrise on the Summer Solstice (approximately June 21) occurs at 5:13 AM with sunset at 9:09 PM.  
Cloud cover averages indicate cloudy days as the most frequent condition with just seven (7) clear days 
during June. 
 
Shadows from the proposed Project would vary throughout the day resulting in no off-site impacts: 

• At 9 AM, shadows extend in a westerly direction with no shading impact beyond the Project 
Site (Figure 2A) 

 
 

• At 12 PM, shadows extend in a northerly direction with no shading impact beyond the 
Project Site (Figure 2B) 

 

Figure 2A 

Figure 2B 
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• At 3 PM, shadows extend in an easterly direction with no shading impacts beyond the 
Project Site (Figure 2C) 

 

 
 

Autumnal Equinox 
Sunrise on the autumnal equinox (approx. September 21) occurs at 6:54 AM with sunset at 7:07 PM. 
Cloud cover averages indicate cloudy days as the most frequent condition with just three (3) clear days 
during September. 
 
Shadows from the proposed Project would vary throughout the day with no off-site impacts: 

• At 9 AM, shadows extend in a northwesterly direction with no shading impacts beyond the 
Project Site (Figure 3A) 

Figure 2C 

Figure 3A 
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• At 12 PM, shadows extend in a northerly direction with no shading impacts beyond the 
Project Site (Figure 3B) 

 
• At 3 PM, shadows extend in a northeasterly direction with no shading impacts beyond the 

Project Site (Figure 3C) 
 

 

Figure 3B 

Figure 3C 
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Winter Solstice 
Sunrise on the winter solstice (approximately December 21) occurs at 7:53 AM with sunset at 4:22 PM. 
Cloud cover averages indicate cloudy days as the most frequent condition with just three (3) clear days 
during December.   
 
Shadows from the proposed Project would vary throughout the day with no significant adverse impacts.  
The modeling indicates there would be minimal impacts as the shadows would reach only the north side 
of the public right-of-way area of Mason Street during a portion of the day based upon an assumption of 
a clear day.  
 

• At 9 AM, shadows extend in a northwesterly direction with no shading impact to the 
residential area as the shadow reaches only the north side of the right-of-way area of 
Mason Street (Figure 4A) 

 

 
 

• At 12 PM, shadows extend in a northerly direction with no shading impact as the shadow 
reaches the south side of Mason Street (Figure 4B) 

 

Figure 4A 

Figure 4B 
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• At 3 PM, shadows extend in a northeasterly direction with no shading impact as the 
shadow reaches only the north side of the right-of-way area of Mason Street (Figure 
4C) 

 

 

 
4. SUMMARY 
 
This Study establishes that the shadows cast by the Project do not reach the residential properties on 
Mason Street and although shadows from the proposed Project would vary throughout the day and 
seasons, there would be no significant adverse shadowing impact from the Project.  For most of the 
year, the Project has no impact to the residential area on Mason Street.  During times when the sun is 
at the lowest angle in the sky, around December 21st, assuming an atypical clear day, the shadows cast 
will only reach the north side of the right-of-way area of Mason Street during the morning and 
afternoon Study times.  During mid-day, the shadow reaches only to the south side of Mason Street.  
The month of December which has the least amount of daylight also experiences significant cloud 
cover which creates a natural shadowing of the residential area on Mason Street. 
 
Thus, the design of the Project has appropriately minimized any potential impact on the residential 
area facing the Project.     

Figure 4C 
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