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RECOMMENDED ACTION OF THE EXECUTIVE DIRECTOR 

 

 Approve SDSU’s Utility Tunnel, Steam/Condensate Infrastructure Repair and 

Modernization Facility Program Plan to construct a supplemental heating and cooling plant and 

extension of the north utility tunnel at an estimated cost of $13,320,000. Funding for this project 

will include $7,000,000 in 2013 HEFF bond proceeds with $6,100,000 in FY15 and future HEFF 

M&R funding as well as $220,000 in future general fund M&R allocations.  

SOUTH DAKOTA BOARD OF REGENTS 

 

Committee on Budget and Finance 

 

AGENDA ITEM: III – G          

 

DATE:  December 4-5, 2013 

 

****************************************************************************** 

 

SUBJECT: SDSU Utility Tunnel, Steam/Condensate Infrastructure Repair and 

Modernization – Facility Program Plan    

 

 South Dakota State University requests approval of its Facility Program Plan for design 

and construction of the Utility Tunnel, Steam/Condensate Infrastructure Repair and 

Modernization project at an estimated cost of $13,320,000. This project was approved by the 

2012 Legislature as part of HB1051. SDSU’s Preliminary Facility Statement for this project was 

approved in March 2012. 

 

 The first phase of this project will consist of the construction of a new chiller plant north 

of the current Animal Science Complex. This plant will initially house two chillers, cooling 

towers, pumps and auxiliaries for a cooling capacity of approximately 1750 tons. The chilled 

water capacity in the plant will replace existing decentralized chillers at each building that are 

nearing the end of their useful life.  

 

The gross square footage of this new plant is approximately 8,736 square feet. Changes in 

buildings being connected to this plant will be required within existing mechanical spaces. No 

additional space will be required in connected buildings. 

 

 Along with construction of the new chiller plant, the following project segments are 

included in the estimated cost:  

 Construction of a new walk-through utility tunnel in the northwest part of campus. This 

tunnel will connect to the existing tunnel near the Ethel Austin Martin building, head 

north to the Animal Resource Wing and branch tunnels to Northern Plains Biostress, the 

Animal Science Complex and the Animal Disease Research and Diagnostic Lab. 
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 Add a third 750 ton chiller to the North Plant to increase the capacity. This would allow 

for additional load to Northern Plains Biostress and also future buildings, such as the 

football stadium. 

 Install chilled water mains to extend from Animal Science Complex to the northeast 

corner of Northern Plains Biostress. These lines will be sized for future loads as well. 

 Connect chilled water lines to Northern Plains Biostress to replace the decentralized 

chillers currently serving the building. The two existing roof-mounted chillers are 

undersized for the current load and are at the end of their useful life 

 Extend chilled water piping from the northeast corner of Northern Plains Biostress to the 

east for future connection to the football stadium and other buildings in that area of the 

campus. 

 

 Additional infrastructure repair and upgrades will be needed for the following items, 

however, these items will require additional funding beyond the current Facility Program Plan 

request: 1) extend chilled water mains from Animal Science Complex to the south; 2) in the 

Central Heating Plant - demolish the baghouses and ash handling systems associated with boilers 

#5 & #6; 3) demolish coal silos, coal elevators and all coal and ash conveying systems; 4)  add a 

new deaerator tank, replace water treatment equipment; 5) connect chilled water to Facilities and 

Services from the main line headed to the football stadium; 6) connect chilled water to the 

Human Performance Facility from the main line headed to the football stadium; 7) and, connect 

chilled water to Dykhouse Student Athlete Center from the main line headed to the football 

stadium. 

 

 Additional details of this project can be found in SDSU’s attached Facility Program Plan 

document and drawings.  

 

Funding for this phase of the project will be $7,000,000 in 2013 HEFF bond proceeds 

and $6,100,000 in HEFF M&R funding with an allocation of $2,000,000 in FY15, with 

$2,500,000 in FY16, and $1,600,000 in FY17. The remaining $220,000 will come from future 

general fund M&R allocations. The scope of the project has not changed, but based upon the A/E 

firm’s study, the project estimate could grow beyond the current $13.32 million budget. SDSU 

will continue to develop the design to identify future HEFF M&R funding to support the phases 

of work beyond the initial projects. These additional funds will come from HEFF M&R 

allocations in FY17 and later.  

 

 

 

 

 



 

FACILITY PROGRAM PLAN  
 
 

UTILITY TUNNEL STEAM/CONDENSATE INFRASTRUCTURE 
REPAIRS & MODERNIZATION 

SOUTH DAKOTA STATE UNIVERSITY 

NOVEMBER 22, 2013 

 
South Dakota State University (SDSU) requests approval for design and construction 
of the Utility Tunnel Steam/Condensate Infrastructure Repairs and Modernization 
project. 

 

 
 

A.  Programmatic justification for discrete spaces: 
 

This project will include design of the entire project but bid packages will be prepared to phase 
construction to fit project funding availability. 

 
The first phase of this project will consist of the construction of a new chiller plant north of the 
current Animal Science Complex and connection of the plant to existing loads in Animal Science 
Complex, Animal Disease Research and Diagnostic Lab, and the Animal Resource Wing through 
underground piping. The plant will initially house two chillers, cooling towers, pumps and auxiliaries 
for a capacity of approximately 1750 tons of cooling.  The chilled water capacity in the plant will 
replace existing decentralized chillers at each building that are at the end of their useful life and 
lacking capacity for adequate cooling on peak days. A central plant approach takes advantage of 
diversity in the loads and provides redundancy at a single point rather than having to provide it at 
multiple buildings. 

 
Building functional areas are planned as follows: 

 

 
FUNCTION   QTY   NSF / SPACE TOTAL NSF 
Office 
Restroom 
Electrical 
Glycol & Refrigerant Storage 
Chillers/Pumps/Mech. Equip/Water Treatment 

  1 
1 
1 
1 
1 

120 
70 

676 
1513 
5521 

120
70

676
1513
5521

  TOTAL NSF 7900
  GROSS FLOOR AREA 8736
  Building Efficiency       90% 
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Other major components of the project’s scope may be separated out as individual construction 
packages to match funding availability and other construction project timelines.  They are listed 
below. Of these components, items 1-5 are anticipated to be funded by the $13.32 million dollars 
currently identified.   Items 6-10 are likely going to require funding beyond the $13.32 million 
budgeted for the project: 
 

1.  Construction of a new walk-through utility tunnel in the northwest part of campus. The tunnel 
would connect to the existing tunnel near Ethel Austin Martin building, head north to Animal 
Resource Wing with branch tunnels to Northern Plains Biostress, Animal Science Complex 
and Animal Disease Research and Diagnostic Lab.  The main tunnel would house two 
parallel 10 inch high pressure steam lines and two parallel four inch pumped condensate 
return mains.  Branch tunnels would include single steam and condensate return lines to 
each building.  The new tunnel and parallel steam lines will replace a single 20 year old 
direct buried steam and condensate system that has reached the end of its useful life and 
had recently began to fail. Parallel lines will provide much needed redundancy to the critical 
lab buildings in the north part of campus.  New steam and condensate piping within the 
tunnel system will have significantly longer service life than direct buried piping and will allow 
for piping replacement without major excavation in the future. 

2.  Increase the capacity of the North Plant to 2250 tons by the addition of a third 750 ton chiller, 
cooling tower and pumps to support the additional load imposed by Northern Plains 
Biostress and to provide capacity for future buildings such as the football stadium. 

3.  Extension of the chilled water mains installed in the initial phase from Animal Science 
Complex to the northeast corner of Northern Plains Biostress. Main lines will be sized for 
future loads. 

4. Connection of the chilled water lines to Northern Plains Biostress to replace the 
decentralized chillers serving the building.  The two existing chillers on the roof are 
undersized for the current load and at the end of their useful life. 

5.  Extension of the chilled water piping from the northeast corner of Biostress to the east for 
future connection to the football stadium and other buildings in that area of campus. 

6.  Extend chilled water mains from Animal Science Complex to the south, following the 
excavation for the steam tunnel and cap the lines at the south side of the tunnel near the 
Ethel Austin Martin building to allow for future interconnection of the two chilled water plants. 

7.  In the existing Central Heating Plant: 
a.  Demolish the baghouses and ash handling systems associated with Boiler #5 & #6. 
b.  Demolish coal silos, coal elevators and all coal and ash conveying systems within 

the Central Heating Plant. 
c.   Add a new deaerator tank in the Central Heating Plant in the space vacated by the 

baghouses. 
d.  Replace water treatment equipment within the plant. 

8.  Connect chilled water to Facilities and Services from the main line headed to the Stadium. 
9.  Connect chilled water to the Human Performance Facility from the main line headed to the 

Stadium. 
10. Connect chilled water to Dykhouse Student Athlete Center from the main line headed to the 

Stadium. 
 
 
 
 
 

B.  Gross square footage: 
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face brick on the exterior to blend in with the buildings in the surrounding area.  Concrete
 

 

The proposed program would construct a chiller plant of approximately 8736 gross square feet. 
Buildings being connected to the chilled water plant will require changes to the piping systems within 
the existing mechanical spaces. No additional building square footage will be required. 
 

C.  Site analysis: 
 
Six different sites were initially examined as part of the North Tunnel Extension and Supplemental 
Chiller Plant Study for the site of the new chiller plant. The selected building site is located north of 
the Animal Science Complex in what is currently a combination of green space and parking. The 
area is primarily free of existing structures and does not interfere with any other proposed 
construction that is part of the 2025 Campus Master Plan. It is away from main campus pedestrian 
thoroughfares and adjacent to electrical feeders on campus. It also provides off-street drive access 
for maintenance service trucks and deliveries. This site is close to the cooling loads with the highest 
priority to be served.  The building and site allows for expansion of the plant to house additional 
chillers and boilers to support future infrastructure upgrades that are planned. Modifications to the 
storm drainage will need to be made in the area surrounding the building. Future thermal energy 
storage is deemed feasible at this site, should it prove cost effective in the future.  See attached 
drawing AE101 for the proposed site plan. 
 
Various routes were considered for the utility tunnels and chilled water lines. The attached drawing 
shows the chosen routes.  The routes were chosen to be the most effective for not only the 
immediate needs but also to coincide with the campus 2025 Master Plan.  The utility tunnel with 
steam and condensate piping will primarily start at the existing tunnel near the Ethel Austin Martin 
building, follow the north section of Rotunda Lane and connect to Northern Plains Biostress, Animal 
Science Complex and the Animal Disease Research and Diagnostic Lab.  Steam to Animal 
Resource Wing will continue to be fed from lines already inside the Animal Disease Research and 
Diagnostic Lab. 
 
The chilled water piping mains will begin at the new plant site, and be routed through green space 
and parking between the Animal Science Complex and Animal Disease Research and Diagnostic 
Lab.  It will split into two branch mains with one branch turning east along North Campus Drive 
serving Northern Plains Biostress and onto toward the new Football Stadium.  The other branch 
main will run south from Animal Science Complex toward Ethel Austin Martin and terminate at that 
point. This will allow future connection to the existing Central Chiller Plant. 
 
Other site work included in the later stages of the work will include the demolition of the coal silos, 
coal elevators and coal and ash handling equipment at the Central Heating Plant. 

 

 
D.  Description of key building features: 

 
Architectural Features: 

1.  The height of the chiller plant building itself will be approximately 25 feet. Cooling towers 
will be located on the roof and enclosed by a screen wall approximately 23 feet high 
above the roof line. 

2.  The structure will be steel frame with steel wide flange columns and beams that will 
support the exterior precast wall panels. 

3.  The exterior walls of the building will be insulated architectural grade precast panels with 
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4.  Refrigerant Storage: An area will be provided to allow secure storage of 30 pounds
 

block and face may also be considered in lieu of the precast panels. 
4.  The exterior openings will be painted steel doors and frames that will harmonize with the 

exterior brick. Each chiller will require an overhead door to allow access for installation 
and servicing. 

5.  Floors will be 6” reinforced concrete with seal coat throughout. 
6.  Roofing will be tapered polyiso insulation with a 60 mil EPDM roofing membrane. 
7.  The screen wall around the roof-mounted cooling towers will consist of a stainless steel 

perforated metal panel. 
8.  Interior openings will be painted steel doors and frames. 
9.  Interior finishes will be painted with an epoxy coating system. 
10. A galvanized steel catwalk system will be provided around the cooling towers to provide 

necessary service access. 
11. The building floor elevation will be approximately two feet above the adjacent street. 

 
Mechanical Systems Features: 

1.  Cooling Equipment: 
a.  Phase 1 of the project will include two 750 ton electric driven variable speed 

centrifugal water cooled chillers with marine water boxes on condenser and 
evaporator sections.  Chilled water supply temperature would be 42 degrees with 
return water temperature of at least 54 degrees. 

b. Cooling towers for Phase 1 will be two packaged counter flow type towers 
constructed of poly fill with stainless steel construction. Variable speed fan motors 
will be utilized for energy efficient operation. 

c.   An indoor sump tank constructed of fiberglass will be provided in the plant to retain 
condenser water drain down during inactive periods of the plant to minimize water 
effluent from the plant and retain any additives in the water to minimize cost of 
makeup water procurement. 

d.  A variable flow chilled water pumping scheme to optimize power consumption while 
meeting instantaneous demand loads will be used. Pumps will be either centrifugal 
end suction or split case design as applicable to the service. Pumps will be piped in 
a manifold arrangement to allow any pump to serve any chiller. Chilled water pumps 
will be provided with variable speed drives units to maximize efficiency. 

e.  Condenser water pumps will also be provided with variable speed drives. 
f. A filtration system consisting of strainers and fine mesh solid separators to collect 

micron size particles for flushing from the water system. Condenser water system 
will also be provided with a non-chemical water treatment system, conventional 
chemical treatment system or combination of the two as applicable. 

g.  Control and instrumentation will be installed to allow unmanned operations of the 
chiller plant with remote monitoring capability so service personnel could be 
dispatched when service is required. 

 
2.  Glycol Storage:  A glycol storage system will include bulk tanks and/or drum storage for 

mixing glycol for various mix designs used across campus in the hydronic heating and 
cooling systems. Space will be provided in the plant for the storage of glycol and inhibitors. 

 
3.  Water Treatment: A water treatment system consisting of water softeners and/or reverse 

osmosis equipment to provide pure water for glycol mixing and makeup water to the plant’s 
condenser water system will be provided. 
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refrigerant storage cylinders used by Facilities and Services HVAC Shop technicians as they 
service various cooling systems across campus. 

 
5.  Fire Protection System: A fire protection system is included. 

 
6.  Plumbing: 

a.  The plumbing systems consist primarily of sanitary waste systems below grade and 
domestic water supply used for chilled water production. 

b.  Emergency eyewash and shower will be installed for safety reasons in handling and 
mixing glycols, inhibitors and other water treatment chemicals used within the plant. 

 
7.  HVAC: 

a.  Air handling equipment to condition building interior space temperature for the 
office/control room area. 

b.  Exhaust fan systems for ventilation, equipment cooling and exhausting building 
space in the event of a refrigerant leak. 

c.   Refrigerant leak detection system tied to the exhaust fans. 
 

 
Electrical Systems Features: 
 

1.  Electrical service consisting of a 480 volt, 3-phase, 4-wire, 60 Hz electrical system tied into 
the 12,470-volt campus loop located near the site. Power will be distributed from a 4,000 
amp 65,000 AIC switchboard. 

2.  A 2055 kVa, liquid filled, pad mounted type transformer will be provided near the building 
3.  Panelboards will consist of 480Y/277 volt and 208Y/120-volt panelboards for miscellaneous 

equipment, transformers, receptacles and small motor equipment loads. 
4.  A central grounding system for switchboards, transformers and panelboards will be installed. 
5.  Battery backup will be utilized for egress lighting, exit lighting, fire alarm systems. There are 

no provisions for emergency generators. A UPS may be required for some of the controls 
equipment depending upon final equipment selection. 

6.  Data service will be required for remote monitoring and will be connected to the campus 
internet system. 

7.  Lighting fixtures will be either T-5 or T-8 fluorescent or LED fixtures for indoor lighting. LED 
exit fixture will be used. Exterior lighting will be provided for entrances and new drives and 
paths to the building with photocells. 

8.  Electric metering will be included for electrical consumption and demand for major 
electrically driven equipment. 

9.  Motors utilized for chillers, large pumps and cooling tower fans will be equipped with shaft 
grounding rings and variable speed drives. Motors 2 HP and over shall be NEMA premium 
efficient. 

10. Disconnect switches shall be per NEC and where applicable for safety of operations with 
lockout/tagout features. 

11. A fire alarm system shall be installed per appropriate building code. 
12. Lightning protection will be provided to protect the electronic equipment used within the 

facility. 
 

 
E.  Illustrative floor plans: 
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Refer to attachments. These schematic drawings include the following: 
1.  Site plan showing the new plant and site immediately adjacent is found on a Sheet AE101. 

Future additions to the plant to house additional chillers and future boilers are shown on the 
plan. 

2.  Attachment #2 is a site plan showing the various components of the steam and chilled water 
distribution systems within the scope of this project. 

 
F.  Initial cost estimates: 

 
The Preliminary Facility Statement approved at the March 2012 BOR meeting was for $13,320,000 
total project cost with $7,000,000 coming from HEFF bonds and the remainder from HEFF M&R 
Funding.  During the planning process, an A/E firm was hired to study the project and perform 
preliminary planning. The scope has not changed, but based upon the completed study, we expect 
the project estimate to grow beyond the current $13.32 million budget. SDSU plans to continue with 
design for the entire project scope through the Design Development stage.   Construction 
Documents will be completed for only the phases of work to fit within the initial $13.32 million 
budget. As the design continues to develop we will identify future HEFF M&R funding to support the 
phases of work beyond the initial $13.32 million needed for the highest priority phases. $100,000 
has been used to fund the study and preliminary planning phases completed to date. HEFF M&R 
funding will be used to supplement the $7,000,000 in HEFF bonds to provide the $1 3,320,000 in 
needed funds. The breakdown is shown in the following table. 

 

 
 

PROJECT COST ESTIMATE 
 

Preliminary Construction Estimate $10,680,000 
Site Development * $0 
Total Construction Costs $10,680,000 
Contingency (10%) $1,068,000 
A/E Fees ** $955,600 
Commissioning Fees $96,000 
OSE Fees $53,400 
SDSU Fees and Misc. Expenses $427,000 

  Testing and Survey  $40,000   
TOTAL PROJECT COST ESTIMATE $13,320,000 

 

* Site Development Costs are included in the Preliminary Construction Estimate 
** Includes the $82,000 in A/E fees spent doing the preliminary planning 

 
 
 
 
 
 

G.  Impact to M&R: 
 
With proper routine maintenance, the new chiller plant equipment should operate for 25 or more 
years without major failures and subsequent maintenance and repair costs.  The 25+ year life 
expectancy of centralized equipment far exceeds the localized air-cooled chillers being replaced 
which have a normal life expectancy of 15-20 years. The decentralized equipment it is replacing is 
at the end of its useful life and would require approximately $3.5 million to replace it with similar 
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equipment that would not operate as efficiently nor have the expected service life of central plant 
equipment.  Compressor and other expensive components of the current chillers have already 
begun to fail and have had to be replaced with emergency O&M and M&R projects over the last 
several years. The chilled water distribution system will be designed for at least a 25 year service 
life with little maintenance. The building housing the chiller plant equipment will be designed for at 
least a 50 year life. The roofing system should have a 20 year life. A net zero to marginal increase 
in M&R is expected with the chiller plant and chilled water distribution systems. 
 
The M&R costs for the existing direct buried steam and condensate distribution are increasing 
rapidly as they are at the end of their expected 20 year life. A leak recently developed in the direct 
buried condensate return system that is within the scope of this project. It required excavation in 
multiple locations on campus to try and find and isolate the leak.  We have yet to determine the 
extent of the repairs necessary but they will easily run into the tens of thousands of dollars for this 
one leak alone.  More leaks are anticipated in the condensate return system in the near future. 
Maintenance and repair costs for the new steam and condensate return within the new tunnel 
systems will require very little in M&R costs for many years to come.  The main steam piping 
systems will be designed to last 25 years or more.   It will likely last 50 years or more.   The 
condensate lines will be designed for a 25 year life.  Some components such as steam traps, 
expansion joints and isolation valves may need to be replaced as they sometimes fail prior to the 
piping systems themselves, but those are relatively few in number and low in cost compared to the 
overall system.  These repairs would be much cheaper than continuing to dig up and repair the 
direct buried system it is replacing. No net increase in M&R is expected as a result of the steam and 
condensate tunnel system. 
 
All of the coal and ash handling systems are at the end of their useful life and would require millions 
of dollars to repair or replace. Demolition of the baghouses, coal and ash handling systems at the 
Central Heating Plant will eliminate the need for over $7 million in deferred maintenance on those 
systems.  If these are not demolished, some of the equipment will eventually become a safety 
hazard. Demolishing this equipment will eliminate the ability for SDSU to burn coal. Fuel prices are 
currently more favorable for burning gas and are predicted to stay that way for the foreseeable future 
for our plant.  This prevents us from having to spend millions in future M&R to upgrade our systems 
to continue to burn coal. 

 

 
 

H.  Budget for ongoing operational costs: 
 

 
The new chiller plant will utilize modern water-cooled chillers that will operate much more efficiently 
than the existing decentralized chillers will for the same load. The existing load in Animal Science 
Complex, Northern Plains Biostress and Animal Disease Research is greater than the current chiller 
capacity serving those loads. We do anticipate the campus electrical load to increase slightly when 
all the cooling needs can be satisfied by the new plant. However, the higher efficiencies within the 
plant are anticipated to offset the increase in the load and result in overall energy costs very similar 
to existing energy costs. 
 
Other operational costs within the chiller plant are anticipated to be similar to the existing systems 
they are replacing. 
 
The existing direct buried steam and condensate distribution system being replaced has fairly 
significant heat losses due to insulation systems that don’t equal today’s standards. They have also 
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been compromised due to deterioration and damage from leaks in the system. New piping within 
utility tunnels will have much improved insulation systems and will result in a net reduction of heat 
loss from the steam and condensate distribution system. Having the steam and condensate piping 
within the utility tunnels will allow for quick detection and much less expensive repair of any future 
leaks and provide a much longer service life for the piping system. Reduced energy losses in the 
steam distribution system are anticipated to result in no net increases to the operating cost of the 
central heating plant and steam distribution system. 
 
The operational expenses within the plant are not anticipated to rise at all as result of the work within 
the Heating Plant.  We should see a decrease in load and energy consumption within the plant 
because of the reduction in heat loss through the distribution system compared to the direct buried 
system being replaced. 
 
For the overall project we anticipate a near zero utility consumption and cost change. 

 

 
 

I. Proposed funding sources for costs of: 

Ongoing operation, and maintenance and repair expenses will be a net zero change from existing. 

Funding for design and Construction of the initial phases of the project is projected as follows: 
 

  Fund Source/Availability 
Fiscal 
Year 

HEFF M&R Bonded 
HEFF 

State 
General 

Total 

2014   $7,000,000 $220,000 $7,220,000 
2015 $2,000,000     $2,000,000 
2016 $2,500,000     $2,500,000 
2017 $1,600,000     $1,600,000 
  $6,100,000 $7,000,000 $220,000 $13,320,000 

 

Additional funding and construction phases are expected to cover the entire needed scope of 
work in excess of the $13,320,000 currently budgeted. Those additional funds will be from 
FY2017 and later HEFF M&R. 
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