
When condition dictates end-of-life replacement of HVAC systems, it offers an opportunity to 

consider retrofits that will enhance energy efficiency, capacity, control and service. Two recent 

projects illustrate this opportunity seized. 

A recently completed $2.5M central plant upgrade was an End-of-Life Replacement project for 

40-year old steam chillers supporting a 750,000 SF research center that increased the plant 

capacity from 5900 tons to 7300 tons (and the firm capacity from 4400 tons to 5400 tons) with an 

efficient system for greater service and better control.  The project included the design for 

installation of a temporary chiller and cooling tower to support the building load during the full 

system shutdown for installation of the tie-ins of the new equipment. 

A study was initially undertaken to determine the maximum cost effective capacity expansion for 

the plant; its purpose was to establish a limit for the cooling load that could be accommodated 

at the facility and then construct an energy efficient system to provide that capacity. The limiting 

factor was determined to be the distribution infrastructure due to cost prohibitive upgrades 

necessary to “max out” the distribution systems capabilities; therefore the increased plant 

capacity was designed to match the reasonable capacity of the main arteries of the distribution 

system. Almost $60,000/year of electric savings were achieved by installing a “free-cooling” 

system using condenser water during the winter months to create chilled water, reducing the 

chiller plant hours of operation from 8,760/year to 5,200/year and would allow a shutdown of the 

chillers during the winter. Including the free-cooling savings, the project reduced annual costs 

over 45%. 

For a Mission Critical Data Center ($1.7M update) the need to replace the existing cooling 

towers that had reached their End-of-Life provided the opportunity to upgrade and modify the 

chiller plant to include “free cooling” by the condenser water system and to decouple the 

cooling towers and chillers to allow for more options in the operation of the chiller plant relative 

to redundancy resulting in $55,000 savings/year. An existing 3,000 ton cooling tower system was 

exchanged with new more efficient towers and a reconfigured  

piping system to allow winter “free cooling” by the condenser  

water system.  The system was designed to allow parallel  

operation of the cooling towers with one system in support of  

chiller cooling and another to operate as “free cooling” until full  

capacity “free cooling” was available. The design featured  

phased construction to maintain full site operation with N+1  

component availability during the construction period.  

A new Sequence of Operation for the Condenser Water  

System and Chiller Plant for full automatic control by the  

Building Management System was prepared to provide for  

automatic reaction to a loss of system performance  

as required for a Tier 3 facility. In addition to the primary chiller  

and condenser water systems, a chemical treatment system  

was designed to provide year round treatment of the condenser  

water regardless of system operation in Chiller Cooling or  

Free Cooling mode. 
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Seize an Opportunity 

"Success is where preparation and opportunity meet.”  - Bobby Unser 

 

Asset Management 

Whether your organization owns, 

leases, or manufactures space 

shuttles, IT equipment, fleet 

vehicles, biological samples, or 

spare parts, good asset 

management practices not only 

provide value but are essential to 

running a successful business.  

Asset Management refers to any 

system that monitors and maintains 

things of value to an entity or group 

including water, sewer, storm water, 

or transportation. Like infrastructure 

resources, asset management 

principles are also equally 

applicable to building systems to 

ensure the reliability and longevity 

of critical components to mitigate 

risks associated with sudden failure 

and subsequent impact on 

operations. These include HVAC, 

plumbing and mechanical systems 

envelope, and fire protection 

systems.  

INSIDE  Online GIS Applications (2)   Digitizing Hard Copy Maps (3) 

"Someone's sitting in the shade 

today because someone planted a 

tree a long time ago."  

Warren Buffett 
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ONLINE GIS APPLICATIONS 

A Low-Cost Asset Management Approach 

View a live demo 

ssm.maps.arcgis.com 

Geographic Information Systems (GIS) emerged in the 1970s and 

became accessible enough for deployment within local government 

and utility companies in the 1990’s. For the past 20 years, municipal 

authorities were sold on the power of GIS in asset management. But 

after investment in the hardware, software, and data conversion, many 

small water and wastewater systems found themselves with a system 

that is not living up to their expectations. Cost-cutting measures may 

have relegated updating and maintaining the GIS data to in-house 

operators with whisper-down-the-lane training. Hesitant to invest in a 

poorly-understood system, but eager to capitalize on the benefits, 

small utilities are seeking a low-cost, effective asset management 

approach. Recent advancements in web-based GIS applications, 

similar to Google Earth, have provided new means to create, store, 

and access GIS data.  

Many water/wastewater systems use online GIS applications to 

transform their infrastructure data into an easy-to-use operations asset 

management system. This low-cost approach captures vital data 

within a secure geo-spatial database. By creating customized mobile 

web applications, field-critical data (material description, installation 

date, inspection reports and service history) is available when needed 

most and accessible to operators in the office or in the field. 

Large water utility companies have invested significant capital 

resources in data capture, mapping, and management of their system 

assets. The massive amount of the data is contained within a 

centralized enterprise GIS database and made accessible by 

credentialed users. Operation and maintenance of large GIS datasets 

are conducted by a full-time GIS department. Small water systems 

would benefit from the same access to a GIS database, but are 

unable to dedicate the resources necessary to collect and maintain 

the asset data. An online GIS approach uses a similar data model, but 

scaled down to the appropriate size to meet the financial structure of 

the system. 

The process of building an online GIS data system begins with the 

conversion of as-built plans to geographic data. Old paper maps are 

scanned to an image file. Through a process of georeferencing, the 

map is given a map coordinate projection. The features of the map are 

digitized to populate the geodatabase with geometry and attribute 

features. The geometry features are the geographic locations of the 

features, such as the exact location a fire hydrant or the run of a pipe. 

The attribute features are the information that is associated with each 

individual asset. Everything from the manufacturer and serial number 

to maintenance and performance history can be associated with an 

individual piece of equipment. Notes and annotation from the paper 

maps, such as “turns right” on valves, can be added to the attribute 

features to preserve institutional information about the system. The 

resultant geodatabase can be completely customized to the needs of 

the individual system. 

Once the geodatabase is built, the data is presented in the form of 

online map applications. The locational data is visualized on a variety 

of basemaps, be it parcel street maps (as example below) or areal 

imagery. Selecting a feature brings up the relevant information 

regarding that feature. The maps are accessible to any device with a 

connection to the internet. That means an operator in the field, using 

his smart phone or tablet, will have the same access to the system 

information as a manager, sitting in the office at his computer.  

 

FOR MORE INFORMATION 

Al Guiseppe, PG | al.guiseppe@ssmgroup.com 

Liberate your GIS data 

with mobile apps. 

http://ssm.maps.arcgis.com/home/index.html


MARCH 2017 > 3 

Digitizing Hard Copy Maps 

For decades, public utility providers and municipalities have used paper maps to maintain 

and keep track of their assets. Too often, these bulky, hard copy maps are still being utilized 

today, but many of SSM’s clients are opting to digitize their utility maps. Advancements in GIS 

software and mobile applications have recently provided the ability to access maps and data 

on the go. This allows managers and operators to access asset locations, specifications, 

photos, and customized maps and applications wherever they take their mobile device. For 

many, digitizing old maps is well worth the process.  

 

The process begins by scanning the paper maps. Once the maps are scanned as an image 

file, they are then georeferenced using GIS software. This assigns real world coordinates to 

the image, allowing the features to be traced as a shapefile. Depending on how old the map 

is, or how accurately it was originally created, some inferring may be required to correctly 

place the data. After the data is digitized, it’s best to verify the locations, as things may have 

changed since the maps were originally created. Now you can access the data whenever and 

wherever you need it via computer, smartphone and/or tablet.  

  
  

CASE STUDY: GPS Data Collection 

SSM provided GPS data collection services for every asset owned by 

Pennsylvania American Water Company  in 6 of their Southeastern 

systems and 11 of the Northeast systems.  

Data was collected using survey grade GPS equipment that is 

capable of sub- centimeter accuracy as well as the recording of vital 

attribute data. After the assets (i.e. hydrant, valve, curb stop, manhole, 

cleanout etc.) were captured in the field, they were then integrated into 

the existing GIS data, providing PAWC with the most spatially accurate 

data available. In total the field crew was responsible for capturing 

over 200,000 plus assets on both water and wastewater lines over 

roughly 125 square miles in 5 counties.  

The benefits of knowing exactly where all water and wastewater assets 

are located are numerous and cost effective to a utility provider. The 

amount of money and time saved searching and in most cases 

digging for buried and missing utilities will be drastically reduced at 

the conclusion of a GPS data collection project. The updated spatially 

accurate GIS data will provide the operations staff with an invaluable 

tool in the field to locate and manage their vast amount of assets. 

Spotts, Stevens and McCoy is an 

engineering and consulting firm 

serving education, healthcare, 

industrial, and commercial clients 

as well as local, regional, and 

county government entities.  

SSM serves clients throughout PA 

and the Northeastern United 

States as well as to some 

international clients.  

 

EXPERTISE 

• Building Engineering 

• Site Planning and Design 

• Infrastructure Planning, 

Engineering and Design 

• Land and Building Survey and 

Data Capture 

• Water Planning, Engineering 

and Design 

• Wastewater Planning, 

Engineering and Design  

• Building, Infrastructure and 

Environmental Modeling 

• Construction Services 

 

READING 

1047 North Park Road 

PO Box 6307  

Reading PA 19610-0307 

P: 610.621.2000  

F: 610.621.2001 

 

LEHIGH VALLEY 

Roma Corporate Center 

1605 North Cedar Crest Blvd. 

Suite 509  

Allentown PA 18104 

P. 610.849.9700  

F. 610.849.9701 

 

HARRISBURG 

1950 Market Street  

Camp Hill, PA 17011 

P. 717-230-1487  

F. 610.621.2001 

 

ssmgroup.com 

 

http://www.ssmgroup.com/newsfeed-1/2017/2/2/groundhog-day-pipe-condition-assessment
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Eastern PA Water Pollution Control 

Operators Association 

City of Easton Tour 

March 17, 2017 

www.epwpcoa.org 

 

PA Association of School Business 

Officials 

Annual Conference 

March 21 - 24, 2017 

www.pasbo.org 

 

PA Rural Water Association 

Annual Conference  

March 28 - 31, 2017 

www.prwa.org 

 

Water Environment Federation 

Residuals and Biosolids 

April 8 - 11, 2017 

www.wef.org 

 

Eastern PA Water Pollution Control 

Operators Association 

Industrial Pretreatment Conference 

April 20-21, 2017 

www.epwpcoa.org 

 

American Institute Of Architecture 

Annual Convention 

April 27 - 29, 2017 

www.aia.org 

 

PA State Association of Township 

Supervisors 

Annual Conference  

April 23 - 26, 2017 

www.psats.org 

 

PA Economic Development  Association 

Spring Legislative Conference 

April 24 - 26, 2017 

https://www.peda.org/event-1881414 

 

PA American Water Works Association 

Annual Conference  

April 25 - 27, 2017 

www.paaawwa.org 

 

 

2017 Conferences: Save the Date! 

 

American Planning Association 

National Planning Conference 

May 6 - 9, 2017 

www.planning.org 

 

PA State Association of Boroughs 

Annual Conference 

May 7 - 10, 2017 

www.boroughs.org 

 

Water Environment Federation 

Nutrient Symposium 

June 12 - 14, 2017 

www.wef.org 

 

ASHRAE  

Annual Conference 

June 24 - 28, 2017 

www.ashrae.org 

 

Water Works Operators’ Association of 

Pennsylvania 

Annual Conference 

August 6 - 9, 2017 

www.wwoap.org 

 

PA Municipal Authorities Association 

Annual Conference 

September 10 - 13, 2017 

www.municipalauthorities.org 

 

PA State Association of Boroughs 

Fall Leadership Conference 

October 13 - 15, 2017 

www.boroughs.org 

 

IFMA 

World Workplace Conference & Expo  

October 18 - 20, 2017 

ifma.org/events 

 

ERAPPA: Eastern Region of APPA 

Annual Conference 

October 29 - November 1, 2017 

www.erappa2017.org 

 

Enjoy a little something from SSM!  

Click on the link below  

 

 

or email ‘Send me shirt’ with your 

name, t-shirt size, and address to 

information@ssmgroup.com 

and we’ll send you a free SSM t-Shirt. 

Send me a t-shirt! 

Free T-Shirt! 

PA Solar Program 

Generates  

Positive Cash Flow  

A $30M Pennsylvania Commonwealth 

Financing Authority (CFA) Solar Energy 

Program enables companies to fund 75% 

of a project with a 22 year fixed rate loan. 

 

Companies that leverage this program 

can: 

• Generate positive after-tax cash flow 

on a solar project in the first year and 

2.5x their investment in 5 years.  

• Obtain electricity at an average rate of 

$0.02 to $0.04/kWh for the next 30 yrs. 

• Recognize full after-tax pay-back on 

their initial investment within 3 months. 

 

The power of this program is that the CFA 

loan stretches out the financing payments, 

while an immediate 30% Federal 

Investment Tax Credit and Accelerated 

Depreciation provides significant tax 

sheltering and positive cash flow upfront. 

This results in material cash flow 

accumulation over the first five years of the 

project, as well as throughout the life of the 

array.  

 

The 30% Federal Tax Credit and 

Accelerated Depreciation still provide 

more than 65-70% of the cost of the 

project in the first five years. These 

incentives allow solar projects to generate 

significant cash flow in the first year and 

throughout the project.  

 

The PA CFA Solar Energy Program is 

available for a limited time and on a first-

come, first-served basis. There are two 

remaining application deadlines:  March 

24th and May 12th.  

 

FOR MORE INFORMATION: 

Terry Reed | terry.reed@ssmgroup.com 
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