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REDES IGNING THE  
R IVER  CENTER : 

Where Math, Art and the Environment Meet

This design manual belongs to:

Scenic Hudson’s River Center was once an old storage barn and underwent a 

spectacular renovation to become the building it is today. Though unmaintained for 

several years, some of the building’s materials were still in good shape at the time of 

renovation. The architect salvaged materials from the original barn and created a 

design that kept the original character of the building. These activities will give you 

a sense of what the architect had to think about while re-designing the River Center. 

Check the back cover for helpful hints!

VOCABULARY

Salvaged materials –  

re-used building materials. 

It’s a way to recycle 

perfectly good building 

materials, cutting down on 

waste from demolition and 

reducing the need for new 

materials.

Elevation – architectural 

drawing showing the 

outside of a building from 

one side. 

Scale drawing – a way to 

represent an object that is 

large (like a building) in a 

size that is manageable. 

When you measure the 

drawings in this packet, 

note that 1/8 inch of 

drawing is equal to 1 foot 

of real life building. 

Floor plan – an 

architectural drawing of 

what it would look like 

if you sliced the building 

horizontally and could look 

at it from above. A floor 

plan shows the layout of 

rooms in a building. 

Section – an architectural 

drawing of what it would 

look like if you sliced the 

building vertically and could 

look at it from the side.

Low-flow – a description 

given to plumbing fixtures 

(faucets, toilets, etc.) that 

have a lower gallons-per-

minute flow rate than 

standard fixtures. These 

fixtures significantly help 

to reduce water use in a 

building.

ADA compliance – making sure 

your building follows all rules of 

the Americans with Disabilities 

Act of 1990. The point of the act 

is to make sure that buildings are 

accessible to all people, which is 

why the River Center has ramps 

and an elevator. 

Energy efficiency – reducing the amount of 

energy used in a building. With efficient light 

bulbs and appliances you can still use your lights 

or hair dryer as much as you normally do, but you 

will use less energy. 

kWh – unit of energy equal to 1000 watt hours or 1 kW of 

power used for 1 hour of time. Confused? All you really need 

to know is it is the standard unit power companies use to 

bill their customers. You have to burn about .8 lbs of coal to 

make 1 kWh of electricity. 

Daylighting – practice of placing 

windows and reflective surfaces so that 

buildings are effectively lit by sunlight 

during the day. 

1/8 inch =  

1 foot

¼ inch =  

___ feet

½ inch =  

___ feet

1 inch = 

 ___ feet

Formulas

Area of a square or rectangle = length x width

Area of a right triangle = ½ base x height

Calculating the area of an irregular polygon – break the 

polygon up into shapes that you can calculate the areas 

of. Add the areas together.

Created by SCA Education Assistant Abi Locatis  • All architectural renderings by Architecture Research Office, LLC
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EXTERIOR
Use the elevation drawings to answer the following problems. These are the actual drawings created 
by the architect and used to renovate the River Center. You will need a ruler, pencil and calculator. 
Round your answers to the nearest tenth. 

Scale: 1/8 inch = 1 foot
             1 inch = 8 feet

1. The exterior siding on the south wall of the River Center needs to be painted. Exterior siding 
is represented by the wide-spaced horizontal lines. If 1 gallon of paint can cover 350 ft2 of 
siding, how many gallons of paint are needed to put two coats of red paint on the siding? 
(Hint: non sided areas are 587.5 ft2)

2. If 65% of the River Center’s old roof is salvageable and not leaking, how many square feet of 
new metal roofing do we need to fix the leaks?
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1. Be creative with shapes! The banner cannot 
be a single rectangle.

2. The banner cannot prevent access to the 
education closet. 

3. The banner must be more than 500 ft2 total. 

4. The banner must use more than two colors.

South Elevation

 1                      4                               8 feet         

   1/8                          1/2                                           1 inch                 



T.O. DECK
EL +0'-0"

B.O. ROOF
EL +11'-10"

PTD. STL. FRAME, TYP. - REFER TO
STRUCT. DWGS. FOR DETAILS
1 1/2" CORRUGATED MTL. DECKING

3 1/2" Ø STL. PIPE COLUMN

FULL HEIGHT PANEL; ALUMINUM
BAR GRATING, DOVETAIL STYLE;
CLEAR ANODIZED FINISH

PTD. 3 1/2" Ø STL. PIPE COLUMN

CUSTOM WOOD BENCH

CABLE CROSS BRACING, TYP.

P.08 P.07 P.06 P.05 P.09OPEN OPEN

8 7 6 5 4 3 2 1

T.O. DECK
EL +0'-0"

B.O. ROOF
EL +11'-10"

1 2

T.O. DECK
EL +0'-0"

B.O. ROOF
EL +11'-10"

PTD. STL. FRAME, TYP. - REFER TO
STRUCT.DWGS. FOR DETAILS

1 1/2" CORRUGATED MTL. DECKING

FULL HEIGHT PANEL; ALUMINUM
BAR GRATING, DOVETAIL STYLE;
CLEAR ANODIZED FINISH

PTD. 3 1/2" Ø STL. PIPE COLUMN

CUSTOM WOOD BENCH

3 1/2" Ø STL. PIPE COLUMN

P.10OPEN OPEN

4
A-300

21 3 4 5 6 7 8

T.O. DECK
EL +0'-0"

B.O. ROOF
EL +11'-10"

PTD. STL. FRAME, TYP. - REFER TO
STRUCT. DWGS FOR DETAILS

1 1/2" CORRUGATED MTL. DECKING

FULL HEIGHT PANEL; ALUMINUM
BAR GRATING, DOVETAIL STYLE;
CLEAR ANODIZED FINISH

PTD. 3 1/2" Ø STL. PIPE COLUMN

CABLE CROSS BRACING, TYP.

CUSTOM WOOD BENCH

12

Scale
Date
Drawn by
Project

Drawing

8 Long Dock Road

Beacon, NY 12508

Beacon Pavilion

100% CD Set
Issue Revision

212.620.7970New York, NY 10003

Robert Silman Associates
Structural Engineers

All legal rights including, but not limited to, copyright
and design patent rights, in the designs, arrangements
and plans shown on this drawing are the property of
Architecture Research Office LLC (ARO), and were
developed for use solely in connection with this project.
This drawing may not be used or reused, in whole or in
part, except in connection with this project, without prior
written consent of ARO.
      Copyright Architecture Research Office LLC,
all rights reserved.

170 Varick Street
7th Floor
New York NY 10013
T 212 . 675 . 1870
F 212 . 675 . 1645
www.aro.net

Architecture
Research
Office LLC

06.14.2010

0916

88 University Place

203.866.5538Norwalk, CT 06851

Altieri Sebor Wieber LLC
MEP Engineers
31 Knight Street

212.868.9000New York, NY 10001

Van Deusen & Associates
Elevator Consultants
7 Penn Plaza, Suite 404

Sheet

This drawing set was prepared for the New
York State Department of State Division of
Coastal Resources with funds provided
under Title 11 of the Environmental
Protection Fund.

NYS Department of State Grants:
#C006503
#C006605
#C007092

NYS Office of Park, Recreation and Historic
Preservation Grant:

#BA569763-GW/EPF540133
Empire State Development Corp. Grant W117

1 Addendum 1 06.30.2010
08.06.2010

2 Permit and VE Revisions 08.06.2010
Issued for Construction

Building Elevations

JY

1/4" = 1'-0"4 West Elevation
1/4" = 1'-0"

A-200.00

2 South Elevation
1/4" = 1'-0"

3 East Elevation
1/4" = 1'-0"

1 North Elevation
1/4" = 1'-0"

06.14.10

2

1.02

210 211 212 213

304303

1.12 1.13

T.O. ROOF RIDGE
EL +36'-11 5/8"

T.O. 3RD F.F.
EL +24'-2 1/4"

T.O. 2ND F.F.
EL +12'-10 1/2"

T.O. 1ST F.F.
EL 0'-0"

NEW CRAWL
SPACE VENT

NEW PLUMBING
VENT

NEW DOWNSPOUT
AND GUTTERS

NEW SPLASHBLOCK

NEW PLUMBING
VENT

NEW DOWNSPOUT
AND GUTTERS

NEW ALUM.
GRATING CANOPY

NEW PTD. STL. GUARDRAIL;
REFER TO LANDSCAPE DWGS

NEW DECK; REFER TO
LANDSCAPE DWGS

EXISTING SIDING T0 BE
PAINTED THROUGHOUT;
INFILL, PATCH, AND
REPAIR AS REQUIRED, TYP.

NEW FIRE ALARM BELL

NEW WOOD SIDING

NEW STEP LIGHT, TYP.

EXISTING
ROOF SLOPE
TO REMAIN

NEW WINDOW TRIM AND SILL
TO MATCH EXISTING FOR
WINDOWS ON FLOORS 2 AND
3, TYP.

ENCLOSURE FOR
MECH. EQUIPMENT;
REFER TO LANDSCAPE
DWGS.

NEW SNOW GUARDS

NEW SPRINKLER DRAIN; REFER
TO FIRE PROTECTION DWGS.

101 102

205 206 207 208 209

T.O. 3RD F.F.
EL +24'-2 1/4"

T.O. 2ND F.F.
EL +12'-10 1/2"

T.O. 1ST F.F.
EL 0'-0"

T.O. ROOF RIDGE
EL +36'-11 5/8"

NEW ALUM.
GRATING CANOPY

NEW PTD. STL.
GUARDRAIL;
REFER TO
LANDSCAPE
DWGS

NEW DECK AND
STEPS; REFER TO
LANDSCAPE DWGS

NEW WOOD SIDING

NEW PIPE COLUMN
TO REPLACE
EXISTING; REFER TO
STRUCTURAL DWGS

NEW FROST-PROOF
HOSE BIB

NEW UTILITY METER

NEW GUTTER

NEW DOWNSPOUT
WITH SPLASHBLOCK

NEW CRAWL SPACE
VENT

NEW PLUMBNG
VENT

NEW GFI OUTLET IN
WATER PROOF B0X

NEW DOWNSPOUT
WITH SPLASHBLOCK

EXISTING SIDING T0 BE
PAINTED THROUGHOUT;
INFILL, PATCH, AND
REPAIR AS REQUIRED, TYP.

RECESSED FIRE-
PROOF KEY BOX

NEW SNOW GUARDS

NEW WINDOW TRIM AND
SILL TO MATCH EXISTING
FOR WINDOWS ON
FLOORS 2 AND 3, TYP.

ENCLOSURE FOR MECH.
EQUIPMENT; REFER TO
LANDSCAPE DWGS.

103

Scale
Date
Drawn by
Project

Drawing

8 Long Dock Road

Beacon, NY 12508

Beacon Barn

100% CD Set
Issue Revision

212.620.7970New York, NY 10003

Robert Silman Associates
Structural Engineers

All legal rights including, but not limited to, copyright
and design patent rights, in the designs, arrangements
and plans shown on this drawing are the property of
Architecture Research Office LLC (ARO), and were
developed for use solely in connection with this project.
This drawing may not be used or reused, in whole or in
part, except in connection with this project, without prior
written consent of ARO.
      Copyright Architecture Research Office LLC,
all rights reserved.

170 Varick Street
7th Floor
New York NY 10013
T 212 . 675 . 1870
F 212 . 675 . 1645
www.aro.net

Architecture
Research
Office LLC

06.14.2010

0916

88 University Place

203.866.5538Norwalk, CT 06851

Altieri Sebor Wieber LLC
MEP Engineers
31 Knight Street

212.868.9000New York, NY 10001

Van Deusen & Associates
Elevator Consultants
7 Penn Plaza, Suite 404

Sheet

This drawing set was prepared for the New
York State Department of State Division of
Coastal Resources with funds provided
under Title 11 of the Environmental
Protection Fund.

NYS Department of State Grants:
#C006503
#C006605

NYS Department of Environmental
Conservation Hudson River Estuary Program
Grant:

#C303656
Empire State Development Corp. Grant W117

1 Addendum 1 06.30.2010
08.06.2010

2 Permit and VE Revisions 08.06.2010
Issued for Construction

North & East
Elevations

JY

1/4" = 1'-0"

06.14.10

A-200.00

1 North Elevation
1/4" = 1'-0"

2 East Elevation
1/4" = 1'-0"

3. Rainwater harvesting is a term for collecting and using the rainwater that falls on a building’s 
roof. Given the following, how many gallons a year could be collected from the River Center’s 
roof? 

a. Total roof square footage x 0.62 gallons = gallons of rain caught by roof/ inches 
of rain a year

b. Beacon gets an average of 45.79 inches of rain a year. 

4. Rainwater is not good to drink, but it is good for flushing toilets. The River Center has 3  
low-flow toilets that are each flushed about 3000 times per year. Each flush uses 1.6 gallons 
of water. 

a. How much water are the toilets using each year? 
b. Would the amount of harvested rainwater be enough to flush that many times?
c. What can we do with the extra water?

DESIGN A BANNER
Scenic Hudson is celebrating our 50th anniversary. We want you to come up with an idea for a 50th 
anniversary banner that could be hung on the east side of the Kayak Pavilion. You have 1000 ft2 of banner 
material and can put anything on it that you want. Use the following criteria to design your banner.

Scale: 1/8 inch = 1 foot (hint – squares on the grid have ¼’’ sides)
            1 inch = 8 feet

East Elevation

East Elevation

education closet

 1                      4                               8 feet         

   1/8                          1/2                                           1 inch                 



INTERIOR
We need your help to draw the floor plan for the first floor of the River Center. We’ve got some basic 
requirements for the layout, but we want you to arrange the space. Read each of the following criteria 
carefully and begin your design! Use a ruler to make straight lines and a pencil so you can erase. Label 
each room. 

Scale: 1/8 inch = 1 foot (hint – squares on the grid have ¼’’ sides)
            1 inch = 8 feet

1. Use the elevation drawings to find the length and width of the building. On the grid, draw the 
outer walls of the building as if you were looking straight down on them from above. Remember to 
show where the windows and doors are! Check the back page for an example of a floor plan. 

2.  The River Center is shaped like a rectangle except the southeast corner has been cut off. The area of 
the missing right triangle is 13.75 ft2. The base of the triangle is 5 ft. 

3. There are four posts running that divide the building in half lengthwise. Each post is about 10 feet 
from the north and south walls and from each other post

4. The River Center needs a staircase. The staircase needs dimensions of at least 19 x 7 ft. 

5. The River Center is a place for people to gather. We need at least 500 ft2 of open assembly space. 

6. People always need restrooms! The men’s and women’s restrooms take up a total of 250 ft2 combined 
and cannot be square or rectangular. 

7. ADA compliance requires an elevator. The elevator is a rectangle with a width of 5 feet and a length 
of 6 feet.

Lighting usually uses a large amount of energy in a building but the architect designed this building to be 
energy efficient. Answer the following problems to see how efficient the lighting at the River Center is.

1. The assembly space is lit by 24 fluorescent light bulbs. Each light bulb uses 0.032 kWh of energy 
when on for one hour. If all 24 lights are left on 12 hours a day, how many kWh of energy would 
they use?

2. We don’t need to turn the lights on for 7 hours of the day while the sun is shining. How much energy 
do we save by daylighting?

 1                      4                               8 feet         

   1/8                          1/2                                           1 inch                 


