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Management Summary

 Geographic Information Systems (GIS) are an emerging technology which has 
broad implications in many areas of our lives. It is especially  important in the gas 
distribution setting because of its ability  to centrally locate, distribute and analyze data 
throughout the organization.  Vermont Gas Systems (VGS) currently owns and operates 
a GIS. The GIS contains all the pipeline that VGS owns as well as a fair amount of data 
describing the assets on the ground. To supplement this, VGS has several highly 
accurate GPS receivers and has begun utilizing them in the field.

 The GIS program at VGS has a great deal of potential and could render strong 
increases in productivity, better decision making, faster response time and decreased 
costs. The system does need a fair amount of work to become operational. This work 
represents approximately a $200,000 investment over the next two years. It involves the 
hiring of a GIS Specialist to work in the Engineering Department and head the GIS 
division of VGS.

 This expense can be expected to return long-term cost savings far in excess of 
$200,000 The Subject Matter Expert currently  working on a Distribution Integrity 
Management Program (DIMP) plan would be able to work more efficiently and make 
quicker, better decisions. The employees in the construction and engineering 
department will, eventually, integrate GIS and GPS technologies into their daily 
workflow and an increase in efficiency and accuracy will be experienced department 
wide. The long term cost savings of GIS implementation will far outweigh the long-term 
costs.

 Compromise of a gas network represents significant cost both in damage to 
structures, the gas system itself and the potential loss of life. DIMP attempts to address 
this issue by requiring gas companies to implement a plan for increasing the integrity of 
their systems by decreasing potential risk. GIS will play a crucial role in the 
implementation of such systems and the potential cost savings of avoiding a disastrous 
event are, obviously, substantial.
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Introduction

 Vermont Gas Systems (VGS) was established in 1965 with the intention to 

supply  clean, efficient and abundant natural gas to 6400 customers in the Burlington 

Vermont area. Gas was, and still is, supplied by gas fields in Alberta, Canada and piped 

through the TransCanada PipeLine into Vermont. VGS built 45 miles of 10” high 

pressure steel transmission line to carry  the natural gas from the Canadian border into 

Burlington where it connected to unused manufactured gas lines for distribution through 

the city. (vermontgas.com)

2 2

The Industry:  From Well-head to Consumer

TransCanada PipeLine

 Today VGS serves more than 40,000 customers between the Canadian border 

and the Burlington area. The company is owned by Northern New England Energy 

Corporation which is, in turn, owned by Gaz Métro (the largest gas company in 

Quebec). VGS is a small locally managed company but enjoys strong support from itʼs 

parent companies. VGSʼ President and CEO is Don Gilbert and the Vice President is 

Mark Teixeira. 
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Their mission statement is:

To provide reliable, high quality, competitive, clean and safe natural 
gas  service to as  many Vermonters  as  is  economically feasible 
while balancing the expectations  and needs of our customers, 
shareholders, employees and the community.

By emphasizing the importance of customers, stakeholders and community VGS strives 

to remain financially strong, environmentally  sensitive and respectful in itʼs actions. 

(vermontgas.com)

Natural Gas Network

 VGSʼ natural gas supply enters the state in Highgate, Vermont where it is 

odorized and the pressure is regulated down to  the limits of their transmission lines. 

The natural gas network consists of 70 miles of high pressure steel transmission lines, 

646 miles of steel and plastic distribution lines and enters customer facilities through 

31,410 service lines. Of the 41,700 customers relying on VGSʼ network 36,677 are 

residences, 4,985 are businesses and 38 are industrial users. Service is provided to 

relatively small towns in the service area such as Swanton, Highgate, Georgia and 

Hinesburg, as well as relatively large towns like Burlington, Colchester, St Albans and 

Essex. (LeForce)
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4 4

Serving Homes and Businesses in Northwest 

Vermont

Vermont Gas Service Area

 Natural Gas has an extremely variable demand, with extremely high demand in 

the winter months, when heating is so important in Vermont, and lower demand in the 

summer months. To deal with this variation VGS segments their customer base into 

three subsets: firm, interruptible and transport customers. Firm customers receive 

natural gas service 365 days a year, this segment includes most of the residential and 

business customers. Interruptible customers are those who can cut back on their natural 
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gas consumption or switch to alternate fuel sources on especially high demand (cold) 

days. Transport customers are those customers who purchase their own natural gas 

and use VGSʼ pipe network to distribute the fuel. VGS, as an added protection against 

demand spike, is able to inject a 50/50 mix of propane and air into their network. As long 

as the system remains at or above 70% natural gas the customer will not notice any 

difference in the functioning of their appliances. Propane is stored underground in 

Colchester at a mixing facility where the mixture can be injected into the system as 

needed. (LeForce)

Construction and Engineering

 Construction and Engineering was one department at VGS from 1965 through 

2005. In 2005 Marc Teixeira joined the VGS team as the Vice President of the company. 

Mr. Teixeira had vast experience in natural gas engineering and construction and 

reconfigured the department into the four distinct departments it consists of today. The 

current configuration consists of Engineering, managed by Chris Leforce, where the gas 

network is designed, feasibility  reports for new construction are generated, and repairs 

involving rerouting of the network are conceived. Construction is managed by Tim 

Vacherau and is responsible for new construction that expands the network. 

Measurement and Control, managed by Steve Miner, deals with issues of system 

integrity and safety. Distribution and Maintenance, also managed by Steve Miner, 

handles repairs to the network.

 VGS is constantly looking into further expansion of their network. Recent 

expansions consist of: Shelburne (2002-03), Highgate (2004), Jericho (2007), Underhill 
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(2008) and, most recently, Hinesburg (2009). These expansions typically take place 

during the summer when there is a lull in demand and time and staff can be redirected 

to expansion efforts. (LeForce)

 Natural gas is regulated by several agencies, most significantly on the State and 

Federal levels by the Vermont Public Service Board and the US Department of 

Transportation (DOT). The DOT regulates transportation of people and goods at the 

Federal level and, most meaningfully for VGS, requires an Integrity Management Plan 

for transmission of natural gas. Until recently the Integrity Management Plan for VGS 

was only necessary for their 70 miles of transmission lines, however, in early 2010 

Federal DOT regulations were enacted requiring an Integrity  Management Plan for 

VGSʼ 646 miles of distribution lines as well. This new regulation, labeled Distribution 

Integrity  Management Plan (DIMP), will be significantly different from the Transmission 

Integrity  Management Plan (TIMP) that VGS currently  has in place and will represent a 

significant engineering and logistical challenge. (LeForce)

Purpose

 Traditionally geographic information and data have been stored separately. 

Initially  geographic information was stored in hand drawn blueprints, as Information 

Technology blossomed these “blueprints” were created with the help  of Computer Aided 

Design (CAD) programs. Data was stored in filing cabinets, or as text on blueprints 

themselves. Data storage practices became more sophisticated with the help of 

computers as well, and it is common practice to store data in databases managed by 

Database Management Systems (DBMS), or a simple Microsoft Excel spreadsheet. 
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 Geographic Information Systems (GIS) are the next logical step  in geographically 

based information management. The technology is, at itʼs essence, the fusion of CAD 

and DBMS. The product of this fusion is much greater than the sum of the parts. GIS is 

not only adept at information storage and retrieval, but is capable of very sophisticated 

data analysis. It is this data analysis that makes the GIS a powerful asset in an 

organizationʼs arsenal, and it is the reason that industries across the spectrum are 

investing so heavily in GIS technology. Organizations in such diverse industries as:

‣ Transportation

‣ Education

‣ Government

‣ Health Care

‣ Natural Resources

‣ Business

‣ Defense and Intelligence

‣ Communication

‣ Engineering

‣ Government

have realized the benefits of geographically aware data. McDonalds is one of the 

largest consumers of GIS technologies. They use GIS to find optimal locations for new 

facilities, they  have created algorithms to synthesize data such as population density, 

transportation systems, competitor locations, median income, etc. to locate the most 

profitable location of a new store. Insurance companies rely on GIS systems to assess 

risk, the applications in environmental science include hazardous waste mitigation, 

aerial photography analysis and hundreds of other emergent uses.
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 A primary  consumer of GIS technology that was left out of the list above is 

Utilities. What applications does GIS technology offer utility companies such as Vermont 

Gas Systems? Answering this question will be the primary purpose of this report. I will 

provide a brief overview of some of the uses of GIS in gas systems. I will then describe 

one specific application of GIS that may be especially helpful to VGS at this moment. 

This application is using GIS as a tool in assessing risk as part of a Distribution Integrity 

Management Program (DIMP).

“Value” of GIS

 I have used two terms extensively so far, and it may not be clear what the 

differentiation is between them. What is the difference between data and information? 

Oxford Dictionary defines the word data as “facts and statistics used for reference or 

analysis” and the word information as “facts or knowledge provided or 

learned.” (Soanes and Hawker) In other words, data is the facts, and information is the 

knowledge. A GIS system provides the service of converting data into information, and 

in this process, adds value to that data since it is now capable of helping people make 

informed decisions. There in lies the primary use of a GIS system, to convert 

geographically aware data into useful information.

Current Situation at Vermont Gas Systems

 The majority of the data that Vermont Gas Systems needs is already available in 

various forms (Appendix 1). Some of this data is in database format, but some key data 

is still stored in Microsoft Excel spreadsheets and on paper. A primary issue the VGS 

faces is that their data is not easily accessible and difficult to analyze. There are two 
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root causes of this problem, the first is antiquated storage systems including CAD, 

Microsoft Excel spreadsheets and paper, and the second is the inability  to effectively 

analyze these data sources. The first problem is easily  fixable, itʼs just a matter of time 

and manpower to mitigate those paper and CAD sources into databases that will make 

the data accessible. The second problem is the topic of this paper. 

 The lack of accessibility and analysis of data at VGS has several detrimental side 

effects that cost VGS money. Information is at the heart of daily operations at VGS. 

Employees frequently  need to look up data on various pipe sections, whether they need 

to find the location of a Designated Valve, the internal diameter of a pipe, the location of 

an address and proximity to the gas line, or any other number of pieces of data. The 

current system of storage of this data does not allow for electronic query  or 

visualization, an employee must look at printed maps, or open CAD drawings on their 

computer and find text boxes detailing the data they need. If the location they want to 

view is just outside the blueprint they just grabbed they need to go back to hanging filing 

cabinets and pull out the next blueprint. If the document is missing from the filing system 

they may need to search for it, or attempt to find it in the computer file structure used to 

store CAD drawings. If the information they  need spans blueprints they must pull out 

several documents. And if the employee is not currently in the office, a call must be 

made which interrupts the workflow of an employee who is. This lack of accessibility of 

data results in lost efficiency and increased costs for VGS.

 It is difficult to obtain an accurate assessment of multiple pieces of data from text 

boxes and manual scales. This is especially true when one is attempting to analyze 
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larger areas of pipe network. This issue becomes especially evident as VGS has been 

attempting to implement a Distribution Integrity Management Program. DIMP is a 

regulation written by the Federal Department of Transportation which is requiring gas 

companies to implement a plan that addresses the following items (Using GIS White 

Paper  1):

1. Knowledge of the distribution system.
2. Identification of threats to the safe operation of the system.
3. Evaluation and prioritization of risks to the distribution system (risks being 

measured as a product of the likelihood of a problem occurring and the 
consequences that could be caused by the problem if it occurs).

4. Identification and implementation of measures to address risks including 
prevention, remediation, mitigation, and additional or accelerated actions. This 
must include implementing a leak management program and enhancing damage 
prevention programs.

5. Measurement of performance, monitoring of results, and evaluation of 
effectiveness to determine if a risk management technique or practice is 
effective.

6. Periodic evaluation and improvement of the DIMP. This includes (1) review of 
the written plan to keep it accurate and appropriate and (2) analysis of the 
success and effectiveness of risk management techniques or practices.

7. Reporting of results, which necessitates the collection and maintenance of the 
data required to complete the reports.

Implementing a plan as laid out in the final DIMP rule requires a thorough understanding 

of the gas network and all the data relating to it on a large scale. DIMP plans are 

expected to take one of three forms, they will either be driven by the consideration of a 

Subject Matter Expert (SME), by software analysis, or they will be a combination of 
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both. The current fragmented state of data and the lack of analysis tools at VGS limits 

them to relying solely on a SME to address these seven elements of a DIMP plan.

 A SME has the obvious advantage that humans will probably  always have over 

machines, the expert is capable of storing and recalling information that would be very 

difficult if not impossible to reproduce in a computer. Intimate knowledge of subjects 

such as an experience with a specific contractor who may be digging near pipeline, 

experience with parts manufacturers, VGS employees and the gas industry as a whole 

are unique items that a SME can bring to a DIMP plan to strengthen it greatly. A 

computer, however, is great at processing and synthesizing a vast amount of data and 

converting it into factors of safety  which are easy for a human to interpret. Thomas 

Chizinski commented on the danger of relying solely on a SME based approach to a 

DIMP plan:

Different people may have their own piece of information that by 
themselves  don’t indicate a problem, but when you put them all 
together even a ‘dummy’ could see there might be a problem 
(Using GIS Powerpoint  5)

Without a  component in their arsenal VGS will be required to expend additional 

resources in the form of time and money to rely solely on a SME. They will additionally 

leave themselves more vulnerable to a compromise in the system which could, 

potentially, have very large financial as well as customer relations implications.

 Vermont Gas Systems is a small gas company and thus have relatively fewer 

resources compared to most of their peers in the natural gas industry. Their 

technological advancements are going to, understandably, lag behind those of their 

contemporaries. DIMP regulations take this circumstance into consideration and are 
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flexible enough to allow companies to develop plans which reflect their needs and their 

resources. In 1965 Gordon Moore predicted, in what is affectionately referred to as 

Mooreʼs Law, that “the number of transistors on a chip  doubles every 24 months.” In 

other words, technology has become and will probably continue to become faster and 

smaller. An interesting side effect of Mooreʼs Law is that not only  does technology 

become faster and smaller but it also becomes cheaper! Vermont Gas Systems has 

many of the same needs as their larger counterparts with a significantly smaller 

resource pool. The pace of technological advancement and the price drop  in these 

technologies have made them very viable, economically reasonable tools.

Countermeasures

 Vermont Gas Systems has already  invested approximately $40,000 in GIS 

technologies and they own significant analytical tools that would allow them to better 

understand their gas network. Their resources include ESRIʼs mid-level ArcGIS product 

(ArcEditor), several sub-foot GPS units and the Network Analysis extension to ArcGIS. 

Combined, these resources represent a very strong framework for the implementation 

of a fully  operational GIS system. There are a handful of constraints that are keeping 

VGS from realizing the implementation of a significantly powerful tool.

I. Hire a full or part-time GIS Specialist

 The greatest single problem that GIS at VGS is currently dealing with is the lack 

of knowledge/training of the employees in the software. This is a result of an unfortunate 

sequence of events that left VGS with no employees with knowledge of the existing 

systems. The GIS system is largely  configured and ready to be implemented. A large 
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amount of data has already been entered into the system and most of the data external 

to the system (with the notable exception of asset data stored in CAD files and hand 

drawn blueprints) is available through DBMSs or could be easily imported from 

Microsoft Excel spreadsheets.

 One Associate Gas Engineer has some experience with ArcGIS and has a 

beginner to intermediate understanding of the capabilities of the software. He was hired 

fairly recently and has definite potential to become a GIS Specialist. Other employees 

within the organization certainly  have the capability  to learn and run a GIS 

implementation at VGS. Alternatively VGS could hire from outside the organization and 

potentially realize  huge  return on their investment. The University of Vermont (UVM) 

has a significant GIS department, offering an undergraduate minor and a graduate 

degree in GIS. As a UVM student I have interacted with the GIS Faculty, Staff and 

students at UVM and their is a vast amount of skill and knowledge with the software 

suite that far exceeds my own.

 Indeed.com estimates the average salary for a full-time GIS Specialist in the 

State of Vermont to be $65,000 (Appendix 2). ("indeed.com") The US Department of 

Labor: Bureau of Labor Statistics estimates that on average 29.2% of total 

compensation is due to benefits. This represents an additional 41.2% cost to the 

employer on top of the salary of the employee. Therefore, the acquisition of a full-time 

GIS Specialist would cost VGS around $65,000 ×1.412 = $91,780 per year in  total 

compensation.
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II. Data Migration and Cleanup

 The acquisition of a GIS Specialist would allow VGS to continue their 

implementation plan for GIS. The first task of the specialist would be to continue the 

process of moving data out of blueprints, corrosion spreadsheets and paper inspection 

forms and into the GIS. This process will be ongoing for quite some time and will 

actually  be complemented by the implementation of a software based approach to a 

DIMP plan, which will help to locate gaps in the data and direct employees on where to 

concentrate their data mitigation work. The process will probably be one of the GIS 

Specialist directing Interns in proper GIS practice and Interns doing most of the actual 

data insertion.

 In addition to the need to migrate data from CAD drawings to the GIS there will 

be an additional task of cleaning up the data that exists in the work order DBMS. As it 

exists currently the work order DBMS is not domain controlled, meaning that data like 

pipe width could be entered as 2, 2”, 2 in, 2 inches etc. This is not detrimental to any of 

the GIS based proposals that this document contains since the software is flexible 

enough to interpret different strings of the same data type, however it would be good 

practice to clean these types of data up and limit future inputs with a domain. Cleaning 

up  this data is possible, and implementation of a domain should be possible with the 

existing DBMS technology which VGS uses.

 I believe VGS could have a very  nice GIS, populated with a good amount of data 

after about two summers of two interns working about 25% of their time on this scope of 

work. This type of efficiency would be contingent on a GIS Specialist being available to 
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initially direct the Interns and answer questions as the work continues. An Intern at VGS 

earns about $13 an hour, without benefits. I will estimate that overhead costs of 

employing an Intern would be about 10% of the hourly  wage. An intern works for 13 

weeks during the summer at around 40 hours per week. This represents a total cost of 

approximately 2 interns × 2 summers × $13 / hour ×1.10 × 40 hours ×13 weeks × 0.25 = $7,436.

III. Purchase and Implement Spatial Risk Analyst

 New Century Software has created a state of the art software solution specifically 

to help gas companies implement a software based solution to DIMP regulations 

entitled Spatial Risk Analyst. They have created this software solution in collaboration 

with Structural Integrity  Associates who VGS has been working with to aid in the 

creation of their written DIMP plan. The software is a stand alone application which 

contains an algorithm to assign risk factors to sections of a pipe network. The resulting 

risk factors can then be viewed inside the software, exported to Crystal Reports, Excel 

or GIS. Exportation to GIS has the advantage of ArcGISʼs powerful symbolization 

platform which can yield some nice graphical representations of the integrity of the gas 

network (Appendix 3). 

 Spatial Risk Analyst is an algorithm. As the final DIMP rule states, risk is the 

product of consequence of failure and frequency of failure. Spatial Risk Analyst assigns 

factors of risk to the available types of data to obtain a value representing both 

consequence of failure and frequency of failure. These values are multiplied together to 

determine a risk factor (Appendix 4). This process is repeated for each piece of pipe in 

the network and the entire network is given a risk factor rating.
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 This process does several things. First it provides an objective, data driven 

perspective of the integrity of the gas network. Areas with high risk factors can be 

viewed and the software will show the reasons for the high risk in that area and the 

SME along with the rest of the gas company can address the issues. If data is missing 

for a specific length of pipe the algorithm can assign a default value for that piece of 

data (for instance if the install date is unknown it can assign a worst case scenario value 

of 1960). If worst case scenario data is assigned to the unknown data point the factor of 

safety on that pipe is increased. In this way the software draws the userʼs attention to 

areas where data is missing or incomplete. By tracking the change in the risk factors 

over time VGS can show an objective, data driven improvement in the integrity of the 

system, even if the “improvement” is entry of missing data into the data sources.

 Spatial Risk Analyst is dynamic. It can interpret data from itʼs existing locations in 

DBMS including GIS. This means that as problems are solved and new data is entered 

into its existing location Spatial Risk Analyst will automatically take that data and 

recalculate a risk factor. By exporting this data to Crystal Reports and Excel the results 

of the DIMP plan can be communicated graphically in software that employees are 

already used to (Appendix 5).

 The software comes with a pre-built algorithm that is created to work with the the 

ArcGIS Pipeline Data Model that VGS is currently using. It would need to be adjusted to 

connect to and interpret data from the work order DBMS which the GIS Specialist 

should be able to do with no problem. The algorithm is customized within a tabular 

environment similar to the folder structure in Microsoft Windows (Appendix 6). The 
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mathematical functions that the algorithm uses are written in the same language that 

Excel uses when creating functions in cells. Thus, if the algorithm was calculating a risk 

factor associated with the age of the pipe it would use a simple function similar to 

=NOW()-DATA where the function NOW() returns the current year and DATA is the year 

the pipe was installed. In this way the algorithm can be easily manipulated and 

customized to the needs of VGS.

 This software package would take some time to be fully implemented at VGS. A 

GIS Specialist should have no problem learning the basics of running risk analyses and 

customizing the default algorithm and this scope of work should be built into that 

personʼs job  description. Spatial Risk Analyst is priced on a tiered system where 

companies with less than 100,000 services pay $9,800 for the software and an optional 

additional annual maintenance fee of $1,960 for all software updates and 16 hours of 

phone support yearly. Details of New Century Softwareʼs pricing system are detailed in 

Appendix 7. A summary of costs are detailed in Appendix 8.

Benefits

 The benefits of a complete GIS system and software based DIMP solution are 

many. The technology will fundamentally change the way that VGS records, tracks, 

analyzes and interacts with their gas system. GPS units and laptops will replace paper 

and pencil in the field, data will become more accurate, more standardized and 

fundamentally  more accessible and useful. Employees will slowly move away from 

static CAD drawings to the dynamic nature of GIS. This process will be slow, it will take 

time but, as Lao-tzu said, “a journey of a thousand miles begins with a single step”. 
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VGS has already taken that first step, they have moved a long way toward the goal of a 

functioning GIS.

 A software based DIMP plan will increase the efficiency and accuracy with which 

the SME can make decisions and improve the gas network at VGS. A SME is a highly 

skilled and knowledgeable individual and the time savings that will be realized by using 

Spatial Risk Analyst will represent substantial benefit to the company in the form of 

additional output of work and increased integrity of their system.

 The implications of a disaster taking place on VGSʼs network could have a huge 

financial effect on VGS. The prevention of a single avoidable disaster, or a decrease in 

response time to mitigate the effect of a disaster (through greater information 

accessibility and faster analysis) would easily pay for the cost of the implementation of a  

GIS and software based DIMP at VGS.

Conclusions

 Data has become spatially aware. This has broad implications from the way we 

navigate in our cars to the way we track our systems. The analytical applications of GIS 

have functionality  in a broad array of industries and definitely  has huge potential in the 

transportation of natural gas through pipe systems. The gas industry is quickly 

implementing and integrating these technologies into their daily workflow. As a smaller 

company VGS will lag slightly behind the GIS curve but it is clear that Federal 

Regulators, as well as safety advocate groups, are going to apply strong pressure to  

encourage the implementation of these technologies.
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 While the short term costs are significant, the benefits of implementation of a GIS 

based DIMP plan, the long term increases in efficiency, accurate data mining, informed 

decision making and the associated decrease in system compromises, outages and 

disaster management will clearly outweigh the additional cost of implementation and 

maintenance of the system.

 While this document seeks to encourage the move toward spatially  aware data 

management and proposes a fundamental change in the way VGS records, views and 

uses their information it is hoped that the information herein has provided a good basic 

understanding of the technology, its functionality  and some of the logistics of its 

implementation. As time unfolds, and the industry  grows, GIS will play a crucial role in 

itʼs development. It will be necessary to have a grasp of the information in this 

document.

EMGT 185: Senior Engineering Management Project: Final Report 19



Bibliography

"GIS Specialist Salaries in Vermont". 2010. <http://www.indeed.com/salary?q1=GIS

+Specialist&l1=Vermont>.

Intro to Spatial Risk Analyst Powerpoint. "An Introduction to Spatial Risk Analyst for DIMP" Fort 

Collins, CO: New Century Software, 2010. 52. 

LeForce, Chris. Personal Interview. 9 Sept. 2009.

Soanes, Catherine, and Sara Hawker. Compact Oxford English dictionary of current English. 3rd 

ed. Oxford ; New York: Oxford University Press, 2008. Print.

Using GIS Powerpoint. "Using GIS to Address Distribution Integrity Management Program (DIMP) 
Requirements" Fort Collins, CO: New Century Software, 2009. 43.

Using GIS White Paper. "Using GIS to Meet Distribution Integrity Management Program (DIMP) 

Requirements" Fort Collins, CO: New Century Software, 2010. 28.

"Vermont Gas Systems Website". 2010. <http://www.vermontgas.com>.

EMGT 185: Senior Engineering Management Project: Final Report 20

http://www.indeed.com/salary?q1=GIS+Specialist&l1=Vermont
http://www.indeed.com/salary?q1=GIS+Specialist&l1=Vermont
http://www.indeed.com/salary?q1=GIS+Specialist&l1=Vermont
http://www.indeed.com/salary?q1=GIS+Specialist&l1=Vermont


Appendices

Vermont Gas Systems Data StorageVermont Gas Systems Data StorageVermont Gas Systems Data Storage

Main Storage Location Auxiliary Storage Location

Pipe Network

Pipe Attributes

Leaks

Dig Safe

Corrosion

Inspections

Human Resources

CAD GIS

CAD Microsoft SQL Server

Work Order DBMS

Work Order DBMS External DBMS

Microsoft Excel

Paper

HR DBMS

Appendix 1: VGS Current Data Storage

Appendix 2: Average GIS Specialist Cost
("indeed.com")

EMGT 185: Senior Engineering Management Project: Final Report 21



Appendix 3: Examples of Spatial Risk Analyst Output 
(Intro to Spatial Risk Analyst Powerpoint  47)
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Appendix 4: Risk Algorithm Model
 (Intro to Spatial Risk Analyst Powerpoint  25)
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Appendix 5: Excel Charts From Exported Spatial Risk Analyst Data 
(Intro to Spatial Risk Analyst Powerpoint  44-45)
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Appendix 6: Spatial Risk Analyst
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Costs of ImplementationCosts of ImplementationCosts of Implementation

GIS Specialist

Data Entry

Spatial Risk Analyst

Total Costs

One-Time Cost Annual Cost

91780

7436

9800 1960

17236 93740

Appendix 8: Implementation Costs
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