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1.1 General 
 

City of Watertown has retained the firm of Bernier, Carr & Associates, P.C., to review the 
existing Aviary structure located the New York State Zoo in Thompson Park.   
 
The current use of the existing structure is an Aviary which currently houses owls, 
ravens, turkeys and variety of birds.  The City of Watertown along with the New York 
State Zoo is considering the conversion of this existing structure.  It is proposed that the 
existing structure will become an assembly space for educational and gathering of 
people for lectures, presentations and for social events.  
 
This preliminary design report will first identify background data on existing conditions 
and then examine the proposed modifications to the existing building and the impacts of 
the re-design on the existing building. 
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2.1 Existing Building 
 

The existing Aviary structure is believed to have been designed by Moran and Yaussi 
Architects in the early 1970’s.  Construction documents for the Aviary structure were not 
available to Bernier, Carr & Associates to confirm the original design professional or the 
original design details. 
 
The Aviary structure is a one (1) story structure that is enclosed with wire mesh attached 
to the steel framing on the east and west elevation.  The north and south ends of the 
building are enclosed with wood cladding material installed over wood frame walls. 
 
There is an interior cage within the Aviary.  This structure also appears to have been 
constructed with wood frame materials. 
 

2.2  Existing Structure 
 

During our visual inspection of July 27, 2011, we observed the existing structure and 
obtained verbal information from the Zoo staff.  It was reported that the “A” frame steel 
structure was constructed in the early 1970’s.  It is believed that this structure was 
constructed in 1971.  As stated previously, no existing construction drawings were 
available for review. 
 
The steel framed portion of the structure is approximately 40’ by 47’ with an overall 
height of approximately 29’-0” above the foundation walls.  The steel framing consists of 
two steel bar joist at the roof ridge.  The ridge was observed to be supported by (4) 8” by 
8” steel columns located in the end walls of the building.  The “roof” rafters are bar joists 
spaced at approximately 5’-0” on center and are sloped at a pitch of 21 on 12 or 
approximately 60 degrees.  The roof rafters are “tied” together with 3 sets of ‘C’-channel 
purlins.  The ‘C’-channel purlins span horizontally between the joists at a spacing of 
approximately 8’-0” on center.  The C-channels also provide support for the open wire 
mesh enclosure of the aviary.   
 
The entire steel structure and wood end wall structures were observed to bear on the 
existing concrete foundation walls.  The foundation walls were observed to be 
approximately 12” thick.  Subsequent to the initial submission of the preliminary design 
report on August 29, 2011, Bernier, Carr & Associates with assistance for the City of 
Watertown DPW, explored the existing foundations.  On September 7, 2011 Bernier, 
Carr & Associates confirmed that the existing foundation walls were designed and 
installed to extend below the local frost depth and are founded on bed rock.  The 
foundation walls sit on a concrete footing which extends approximately 6” beyond the 
foundation wall.  We were not able to confirm the foundation or wall reinforcing but we 
continue to assume that the existing foundations were designed and installed with 
appropriate reinforcing for the loads anticipated at the time of construction. 
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2.3 Existing Occupancy 
 

The existing Occupancy Classification, in accordance with the Building Code of New 
York State 2010 is ‘U’ – Utility and Miscellaneous, buildings and structures not classified 
in any specific occupancy. In addition, there appears to be an area for storage, as well 
as an area for building utilities.  

 
2.4  Existing Construction Classification 
 

The existing Construction Classification is believed to be Type II Non-combustible 
Construction.  Further confirmation of the end walls is required.  If the end walls are 
constructed of wood frame materials, the building would be required to be classified as a 
Type 5 building.  This would reduce the maximum permitted area of the building to 5,500 
square feet in lieu of the 8,500 square feet (described below). This could also impact the 
proposed occupancy of the building. 
 

2.5  Existing Building Square Footage 
 

Description Actual 
Square 
Footage 

Maximum 
Permitted by 
NYS Building 

Code 

Actual 
Building 
Height 

Remarks 

1st Floor 2,162 sf 8,500 sf 30-0”+/-  
 

2.6 Existing Plumbing and Mechanical Systems 
 

The existing Aviary does not have any mechanical heating, ventilating or air conditioning 
systems.  All ventilation is through the wire mesh enclosure. 
 
The Aviary structure is served by a ¾” water supply.  The water supply enters the small 
storage area on the south side of the building.  There are no plumbing fixtures within the 
structure.  We believe the water supply provides water to the aviary pond via a garden 
hose. 
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3.1 General 
 

When developing the concepts for the re-design and adaptive reuse of the Aviary 
building one must consider the following: 

• Depth of the existing foundations. 
• The loads on the steel structure 
• Compliance with current State and Federal standards. 
• Impacts on the existing building. 
• Travel route to and from the main entrance of the zoo. 
• Construction Class and Occupancy Classification of the Building. 
• Life safety systems 
• Mechanical, plumbing and electrical codes as driven by the occupancy change 
• Seismic and wind loads. 
• Cost effectiveness. 

 
3.2  Preliminary Design Review 
 

3.2.1. Structural Design Considerations 
 

As a result of the proposed change of occupancy and proposed reconstruction of 
the structure, the entire building will require structural design evaluation and 
potential upgrades to comply with the Building Code of New York State 2010 and 
ASCE7-05 “Minimum Design Loads for Buildings and Other Structures”.  Based 
on our current understanding and our preliminary review of the project 
requirements, the following structural design parameters are recommended: 

 
Building Structural Design Occupancy Category: II (BCNYS Table 1604.5) 

 
Snow Loads: 
• Ground Snow Load: 60 psf 
• Flat Roof Snow Load: 46.2 psf 
• Sloped Roof Snow Load (60 deg. Pitch): 8 psf (Slippery Surface), 14 psf 

(Non- Slippery Surface) 
• Snow Importance Factor: 1.0 
• Thermal Factor: 1.1 
• Exposure Factor: 1.0 

Wind Loads: 
• Basic Design Wind Speed: 90 mph 
• Wind Importance Factor: 1.0 
• Wind Exposure: B 
• Internal Pressure Coefficient: +/- 0.18 (Closed Building) 
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Preliminary calculations indicate the design wind pressure on the A-Frame would 
be approximately 11 psf given the geometric shape of the building. 
 
Seismic Design Information: 
 
Most likely the structure was not designed with seismic considerations.  The 
following seismic parameters are recommended for reconstruction: 
• Seismic Use Group:  II (BCNYS) 
• Seismic Importance Factor:  1.0 
• Site Class:  ‘D’ (Building Code Default) 
• Sds:  0.264 
• Sd1:  0.118 
• Seismic Design Category:  B 

Our preliminary calculations indicate the current structure appears adequate to 
resist the wind and snow loads applicable when the wire mesh sides are 
considered solid.  A complete Seismic analysis has not been performed. Based 
on our preliminary calculations the existing bar joist roof rafters will require 
additional lateral bracing at top chord members.  This additional bracing appears 
to be required at intervals not exceeding 3’ on center. 
 

3.2.2. The Existing Foundations 
 

As discussed in Section 2.0, Bernier, Carr and Associates has confirmed that the 
existing foundations are below the local frost level and in the area observed are 
founded on bedrock.  It appears that the existing foundations will be adequate to 
support the dead loads of the existing structure with the proposed enclosure 
system.  We anticipate that due to the increased lateral loads of the enclosure 
system, that foundation cross-ties will be required.  The foundation cross-ties will  
be installed at the top of the foundation walls to connect the west and east 
foundation walls.  We anticipate that these cross-ties will be at intervals not 
exceeding 4’ on center.   

. 
3.2.3 Code Compliance 
 

The proposed repurposing of the aviary structure will be required to be 
constructed in compliance with the New York State Building Code, the related 
family of Codes. 
 
Our interpretation of the building code is: 
•  The existing Aviary has an Occupancy Classification of “U”.  The proposed 

occupancy is A-3 Assembly space.  An assembly use intended for recreation 
or amusement such as Exhibition Halls, Lecture halls, Museums and art 
galleries. The Change of Occupancy from a “U” occupancy to an A-3 
occupancy creates a higher hazard per 912.4, 912.5 and 912.6. 
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•  An A-3 Assembly Space the building will be required to be accessible in 
accordance with Chapter 11 of the building Code. 

• The A-3 assembly structure will be required to re-designed and reconstructed 
in accordance with the New York State Building Code.  The provisions of the 
Existing Building Code require a change of occupancy classification from one 
group to another group be in compliance with 902 through 912 of the Existing 
Building Code.  902 through 912 send the design professional to the New 
York State Building Code, New York State Fire Code, New York State 
Mechanical Code and New York State Plumbing Code.  In addition, 
compliance with Chapter 8 of the Existing Building Code is required. 

•  The estimated occupancy load for the structure is calculated to be 
approximately 250 people.  This is based on Table 1004.1.1 Assembly 
without fixed seats, concentrated (chairs only – not fixed).   

•  Chapter 29 of the Building Code will require toilet rooms be provided for the 
occupants of this building.  The toilet rooms will be required to be within a 
travel distance of 500 feet and must be able to handle the occupant load of 
this occupancy as well as the occupancy of the building in which the toilet 
rooms are situated.  The existing toilet rooms within the zoo have not been 
evaluated to determine if they are sufficient to accept this new occupant load.  
If not, the Aviary Building will be required to have a minimum of 2 water 
closets and 1 lavatory (women) and for the men 1 water closet, 1 urinal and 1 
lavatory as well as a service sink and drinking fountain.  Subsequent to the 
Preliminary Design Report submission, the City Code Enforcement has 
confirmed that the Aviary will require toilet rooms to designed to meet the 
anticipated occupancy described above. 

•  Heating, ventilating and air conditioning will be required to be in compliance 
with the Mechanical Code as well as the Energy Code. 

•  Chapter 9 of the Building Code will require an automatic sprinkler system 
should the occupant load exceed 100 people.  Further investigation of the 
water service will be required. 

•  Chapter 9 will also require a manual fire alarm system as well as an 
automatic fire detection system.  Emergency lighting will also be required. 

•  The Energy Code will require the building envelope to have the following 
thermal resistance values for Climate Zone 6:  
o Roof Insulation (Insulation above the roof deck)  R-20 
o Walls above grade (Metal building)    R-13 +R 5.6 ci 
o Below grade walls and slabs    R-7.5 ci 
o Heated slabs      R-15 ci for 24 inches 
o Skylights (3% maximum of floor area,  
 approximately 60 square feet)   U-0.60 or R-1.6 
o Vertical Fenestration (40% maximum of floor  
 area, approximately 864 square feet)   U-0.35 or R-2.8 
o Vertical Fenestration framing system   U-0.45 or R -2.2 
o Entrance doors     U-0.80 or R-1.25 
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3.2.4 Existing Building Impacts 

 
The Aviary structure is a unique structure which has sentimental value to the 
community as well as to the New York State Zoo. 
 
Our preliminary findings on the impacts for the reconstruction of the Aviary 
structure: 
 
• The existing façade on the North and south faces of the building will require 

reconstruction.  Demolition is anticipated of these walls.  We anticipate 
reconstruction at the existing columns to “tie” the columns together. 

• The existing concrete slab which has a depression for the internal pond will 
require removal.  There is not enough information available to determine if 
the existing slab is adequate for new intended use.  This will require 
demolition. 

• We anticipate a new concrete slab will be installed to support the new floor 
finishes.  We also suggest that the City consider a raised floor system.  This 
will allow flexibility in the utility layout of the building including the plumbing, 
mechanical ductwork, mechanical piping and electrical system. 

• We propose that the entrance to the reconstructed Aviary be via the west 
elevation.  This allows the entrance to the building to face the parking area 
and is visually accessible from the adjacent building. 

• We anticipate that the entrance and toilet rooms will be constructed at the 
entrance area.  This will require modifications to the existing steel structure 
and foundation.  Another alternative is the entry at the south side of the 
building. 

• We anticipate, due to the vintage of the building, this building may include 
asbestos, lead and PCB containing materials.  We recommend that the 
facility be tested by an Environmental Consultant. 

• Further information is required of the facilities electrical power availability. 
• The re-design shall be sensitive to the existing structure and neighboring 

buildings as well as the landscaping around the building. 
• The re-design and selection of materials shall be sensitive to the maximum 

load capability of the structure as outlined in the aforementioned. 
 

3.2.5 Plumbing System Options 
 

As previously discussed, the existing building has a ¾ inch water service.  This 
provides domestic water to the building; however, there is no domestic hot water 
available to the building at this time.  It is anticipated that the reconstructed 
Aviary will require hot water for the potential catering kitchen, service area for the 
animal display and for the public restrooms.   
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The most conventional option is to provide a domestic hot water heater which 
would supply hot water to the various fixtures at various locations within the 
building.  Domestic hot water piping would be provided to each fixture from the 
domestic hot water heater. 
 
A similar concept would be to utilize an instantaneous hot water heater located 
below the fixture which requires hot water.  This would minimize the domestic hot 
water piping. 
 
Another option could be a solar hot water heater.  This solar hot water system 
could be installed a component of a solar energy array.  The solar collectors 
located on the exterior of the building would provide hot water to a storage tank 
and a heat exchanger on the interior of the building.  This could also be 
accomplished through a water heat pump system.  Both these systems are 
similar in function. 

 
3.2.6 Mechanical System Options 

 
The new mechanical system for the reconstructed Aviary could utilize a 100 
percent outside air unit with a heat recovery wheel.  The heat recovery wheel 
would capture the exhausted air to preheat the required outdoor air for the space.  
It is anticipated that the reconstruction of the Aviary will include a large amount of 
glass.  If the glazing is the majority of the exterior surface, there is concern for a 
high solar load.  The heat gain from the glazing would be a benefit during the 
winter season by offsetting some of the heating load.  The opposite is true during 
the shoulder seasons and during the summer.  Additional cooling would be 
required as a result of large amounts of glazing.   
 
Heating and cooling could be provided via a water source heat pump which 
would be fed via a geothermal well system.  Vertical wells or horizontal trenching 
are two viable geothermal configurations.  Additional investigation would be 
required upon confirmed building layout.  
 
Another option would be to utilize an air source heat pump in lieu of a water 
source heat pump.  This system has some limitations; due to our colder climate 
an auxiliary heater may be required when Watertown experiences extremely cold 
days.  The auxiliary heater may include an electric reheat coil or water reheat 
coil.  If a water reheat coil was selected a small condensing boiler could be 
utilized if a natural gas source is available nearby.   

 
 
 











Total Remarks

1. Asbestos abatement, lead hazard 
control, PCBs (allowance)

1 10,000.00$    10,000$          Owner to provide HazMat survey.

2. Demolition of existing slab 35 cy 65.00$           /cy 2,275$            

3. Demolition of end walls 1,200 sf 5.00$             /sf 6,000$            

4. Concrete footings, foundations & slabs 50 cy 200.00$         /cy 10,000$          

5. Back fill 50 cy 70.00$           /cy 3,500$            

6. Concrete block end walls 1,200 sf 20.00$           /sf 24,000$          

7. Structural steel modifications 1.5 2,500.00$      /sf 3,750$            

8. Exterior veneer 1,200 sf 10.00$           /sf 12,000$          

9. Roof deck and roof finish 1,296 lf 30.00$           /lf 38,880$          

10. Glazing/Kalwal 1,296 sf 77.50$           sf 100,440$        

11. Miscellaneous architectural wood work 
and trim

500 sf 50.00$           /sf 25,000$          

12. Raised flooring system including floor 
finish and ventilation grilles 

1,692 sf 21.00$           /sf 35,532$          

13. Miscellaneous electrical allowance 2,162 sf 16.80$           /sf 36,322$          Including day light harvesting, data, phone, security.

14. Electrical MDP allowance 1 ea 25,000.00$    /ea 25,000$          

15. Miscellaneous mechanical & plumbing 
(allowance)

2,162 sf 35.00$           /sf 75,670$          

16. Fire protection system  (allowance) 
includes sprinklers and fire alarm system

2,162 sf 8.50$             /sf 18,377$          

17. Site restoration (allowance) 1 ea 10,000.00$    10,000$          

426,746$       

Description Unit Cost
A.  Reconstruction of Existing Structure

City of Watertown
Aviary Reconstruction - BC & A Project No.  2011-045

Preliminary Opinion of Probable Construction Cost
August 29, 2011 Revised September 9, 2011

Total Reconstruction 



Total RemarksDescription Unit Cost
     

City of Watertown
Aviary Reconstruction - BC & A Project No.  2011-045

Preliminary Opinion of Probable Construction Cost
August 29, 2011 Revised September 9, 2011

18. Photovoltaic array 10 Kw 10,000.00$    /Kw 100,000$        There is a potential for rebate.  Past experience has 
been approximately 40% rebate on the initial 
installation cost.

19. Geothermal test well 1 well 20,000.00$    /well 20,000$          Testing for heat rejection.

20. Geothermal well field (10 to 12 wells) 
including heat pumps

11 well 10,000.00$    /well 110,000$        Sized anticipated for additional structure tie-in at later 
date.

21. Solar hot water system (to serve prep 
area, toilet rooms and catering kitchen), 
includes 2 collectors, circulators & 120 
tank

1 ea 10,000.00$    10,000$          

240,000$       

22. Entry addition (8' x 24') 192 sf 150.00$         /sf 28,800$          

23. Toilet room  & catering kitchen addition 
(18' x 30')

540 sf 150.00$         /sf 81,000$          City Code Enforcement confirmed toilet room is 
required.

24. Mechanical addition & exhibit area 
(12' x 30')

360 sf 150.00$         /sf 54,000$          

163,800$       
830,546$       

29,069$         
42,775$         
21,491$         
83,055$         

1,006,936$    
100,694$       

1,107,629$    

(1) 

(2) This Preliminary Opinion of Probable Construction Cost has been prepared on the basis of Bernier, Carr & Associates' experience and represents our judgment as 
design professionals within the construction industry.  Bernier, Carr & Associates, nor the City of Watertown has no control over the cost of labor, materials, 
equipment or the contractor's method of determining prices or the competitive bidding market.  Bernier, Carr & Associates cannot guarantee that the actual bids or the 
construction cost will not vary from this Preliminary Opinion of Probable Construction cost.

Incidentals include legal, administration, A/E design fees and insurance.

Total Alternative Energy Systems

Total Building Additions

Project Contingency

 1 year Construction Escalation

B.  Alternative Energy Systems

C.  Building Additions

Subtotal A, B & C

Bond Cost
A & E Design Service

Construction Inspection
Project Subtotal

Total Project Cost  (2)
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