PLANNING & ECONOMIC DEVELOPMENT COMMITTEE
SEPTEMBER 3, 2019
A meeting of the Planning and Economic Development Committee was held on Tuesday, September 3, 2019
at 7:00 p.m. in the Aldermanic Chamber.
Alderwoman Mary Ann Melizzi-Golja, Chair, presided.
Members of Committee present:

Alderman-at-Large Brandon Michael Laws
Alderman Jan Schmidt
Alderman-at-Large David C. Tencza (arrived after roll call at 7:01 PM)

Members not in Attendance:

Alderman Ernest A. Jette, Vice Chair

Also in Attendance:

Alderman-at-Large Lori Wilshire
Alderman Patricia Klee
Kim Kleiner, Director, Administrative Services Division
Jayson Brennen, GIS Consultant, CDM Smith
Pamela Andruskevich, GIS Department
Bruce Codagnone, IT Division Director

Chairwoman Melizzi-Golja
I will note that we received communication from Alderman Jette that he is unable to attend this evening.
PUBLIC COMMENT - None
PRESENTATION/DISCUSSION
GIS Consultant Report, Jayson Brennen, CDM Smith
Chairwoman Melizzi-Golja
So this evening we have a presentation with Ms. Kleiner, the Director of Administrative Services and Jason
Brennan, our GIS Consultant. So if you would like to join us, and anyone else you would like to have join
you; Ms. Kleiner and I will let you introduce them. I will just say for people at home, please make sure you
are close to your mic. David is here. So Alderman Tencza has joined us at 7:01 PM.
So everyone should have received a copy of the final report as well as the GIF Strategic Plan Review. There
is one right here on Alderman O’Brien’s desk. I have asked that Ms. Lovering post these with the minutes so
that they are available for people to review. As I was saying before Alderman Tencza got here, if you would
please just make sure the mic is close and you are speaking into it so people at home can hear you. And if
you would identify yourself when you speak so the person transcribing the tape will know who is speaking.
Thank you. So, Ms. Kleiner?
Kimberly Kleiner, Administrative Services Director
Good evening, thank you very much for having us here. My name is Kim Kleiner; I am the Director of
Administrative Services. To my right is Jason Brennan, his is our consultant from CDM Smith. To my
immediate left is Pam Andruskevich, from our GIS Department. To my far left is Bruce Codagnone, Director
of IT.
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We are here this evening to give you a presentation and much of it is going to be Mr. Brennan who is going to
speak. Last February or so the Mayor’s Office entered into an agreement with CDM Smith to do an overview
and create a strategic plan for our GIS Department. As many of you know, our long-term administrator of
GIS, Mr. Marino, had retired. We knew that we had some needs within our DPW Department for more GIS
Services and we also were in the middle of the Management Audit Report for Assessing. Part of what we
asked Mr. Brennan to look at was to verify that our software systems that currently of civic view will be
changing to civic gov from cityview and Assessing and GIS to ensure us that they were all communicating in
the best fashion. We wanted to include that in the Management Audit Report as one of the oversights.
So we asked Mr. Brennan and CDM Smith to look at that as well as to put together a strategic overview of
how we can move forward in the best interests of all of our City Departments and all of our Divisions within
the City. So to that, Mr. Brennan?

Jayson Brennen, CDM Smith So I put together, I am Jayson Brennen from the firm CDM Smith. I put
together a PowerPoint presentation that gives you a pretty good overview of the results of the Strategic Plan.
So I am going to roll through that, if you have any questions, just let us know at any time.
The goals of the GIS Strategic Plan were fairly straight-forward. We wanted to review where you were at,
take a look under the hood, take a look at the existing GIS Environment that you had, the data environment,
the staffing environment and take a look at where you are from that standpoint. Then benchmark the City
against other cities and other state of the art GIS environments and then use that information to develop a
series of recommendations on how to improve the GIS in the future. In addition to that, we came up with
several strategies for best practices on how to implement GIS and how to sustain it going forward. Those
were the overall goals of the assessment.
The actual process that we went through included interviewing key City Department, primarily Department of
Public Works, Assessing, IT Department were the main departments of focus. We reviewed existing
hardware and software environments, again to get a look under the hood and see what’s going on. We took
a look at your existing GIS data, your existing GIS applications that you have out there that you can access
from the Web. We took all of that into consideration and then started to review your existing staffing and how
data was managed. Do you have enough people, are they in the right spots to make sure this system is
sustained going forward. From that we developed these series of recommendations.
Just taking a step back and taking a little of a holistic view, you know, what is the impact of GIS within
municipalities? You know if you go back 20 years ago, very few or there was a small percentage of
municipalities that had GIS environments. Now just about every municipality at least of this size, even much
smaller uses GIS on a day-to-day basis; it is considered to be an information technology environment. Back
20 years ago it was a mapping system; today is more of an information technology environment that is almost
as important as all of the other systems that you have in here. It houses all of the City’s asset information;
where properties are, pipes are, there is a whole data base of information to support management within City
Departments.
The Vision Statement up there “Impact within municipalities, within a City nearly decision made or action
taken relates to geography”. And what GIS provides is that special context to information that is stored within
these different departments and pulls it together in one spot so that folks within the City can make more
informed decisions. Proper implantation of GIS Technology will help the City analyze impacts and better plan
for development. I was talking to these folks before about a City 20 years ago that was a company was
looking to locate there, or looking to locate in one of several cities. This one City was able to package up all
of the data for all of the available land, topography, utilities, entrances to the highway, and hand it over to
them on a silver platter. They are in competition with other cities for economic development and they were
able to select that City because they gave them the information and made their job easier.
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GIS supports more effective analysis and reporting specifically to State and Federal Agencies. You’ve got
your MS4 Program, you’ve got CSO Reporting. They require GIS deliverables and they require GIS data. So
it supports all of that. Streamlining processes to help departments operate more efficiently by just sharing
information, better reacting to emergency situations; we’ve got a hurricane coming up the coast, being able to
get information out to the people. And then sharing critical data with the public and potential developers, you
know, those are just some of the benefits that GIS has.
I wanted to give a little bit of a history of Nashua’s GIS Environment. Fortunately or unfortunately, I say
unfortunately because it means I am getting older, I was the original project manager from the original GIS
Project back in 1997 at the same company. So I wanted to give you a little step through on how the City of
Nashua’s GIS has evolved over the years. Somewhere around 1995 / 1996 the Department of Public Works
and Assessing were interested in implementing a GIS Program. There was a lot of CSO activity going on,
there was CSO projects going on out there and they needed to get accurate mapping information. So that
was one of the things that kick started the City’s GIS Program.
Somewhere around 1998, the City completed an aerial mapping project, planes flew over the City, they
mapped out everything that they could see from the air; roads, buildings, water bodies, manholes, catch
basins. All of that information came in kind of in like an AutoCAD format that was accurate enough to do
preliminary engineering on. In addition, they were able to get satellite type imagery and that actually acted as
kind of the foundation. Kind of think of you are building your house, this aerial mapping is really the
foundation of a GIS Environment; and that was kind of the first step that they went through. Then in the late
90’s after that was completed, the Assessing Department and the Public Works Department went through a
data development project, two data development projects. One was to map out all of the parcels within the
City; and the other to map out all of the sewer systems and storm water systems in the City. That was
developed, the sewer system and storm water system was developed by pulling in – I think there were about
2,100 plans that sat in the engineering department, I think right over here back in the day on the second floor,
pulliing all the information together and mapping it as accurately as possible.
In addition, I think there was 27,000 parcels were mapped and if anybody remembers the parcel maps from
back in the day, they had these things that we used to call the dead sea scrolls that you could roll the parcel
map out and it would go down the floor and there was like 10,000 parcels on one map. It was pretty archaic
and back in the day and all that information was compiled and put into this GIS Environment; that was in the
late 1990’s.
Fast forward a couple of years to 2001, the GIS Department was formed headed by Angelo Marino at that
point in time. Pam was hired as the City’s GIS Technician in and around that time we got the City’s Web GIS
up and operational. It has been operational now for almost you know 20 years, almost 20 years now. That
gets 10’s of thousands of hits a year so that provides information out to the public. Then in the mid-2000’s,
around 2003 the City put an investment in GIS Hardware and Software. Databases behind the scenes were
stored in the IT Department; we kind of got the IT framework set up and we started centralizing the GIS data
within that IT Environment.
And then from a period of about 2003 to 2013 we really evolved system expansion, developing new layers
where you get the pictometry, data base was acquired every few years, applications were updated, new
applications were developed. I know that Pam put a significant focus on improving the parcel mapping during
those years as well. So a lot of data was developed during those years. Then kind of coming up toward
today, 2013 the City acquired software environment called ArcGIS online which now pushes GIS data to the
cloud and we can access it on our cell phones; everything you know is going to the cloud. With that
environment the GIS was made accessible not only to the public but to field crews out in the field so that they
could access information anywhere, anytime, pretty much using any device that they had.
Then Public Works over the last few years, Public Works has done a good job on getting their GIS data
updated and providing mobile applications out to field people so that they can access this data. Now today
you know the big news today is this year that original aerial mapping that was developed in 1998 is finally
getting updated after 20 years.
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The City was flown in April and there is going to be a process to re-do that, that initial base mapping,
mapping out every road, building, water body, sidewalk, porch, patio, all the things that you can see from the
air. That is long overdue, put it that way; it has been 20 years.
So that is a little bit of thumbnail sketch at how the City’s GIS has evolved over the years. Diving into the
report and some of the specifics related to the report. As I mentioned we talked to several different
departments, completed a lot of interviews. I can just say in general that overall the City has a very well
organized, very well run GIS environment that consists of accurate data, a very good technology backbone
within the IT Department to house all of this information. It includes a series of very good Web and Mobile
Applications that push data out to the public and allow you to use that information and visualize information
within City Board Meetings. So from that perspective, the City’s system is pretty highly well regarded by
other communities simply due to the fact that you have a very good set of accurate data and very good
applications and very good IT environment behind the scenes allowing you to maximize the use of the
system.
Key areas of improvement really revolve around, primarily around staffing and Citywide System
Management. Over the years, I know that Pam’s focus primarily has been related to parcels and making sure
the zoning mapping – but in subseqauent years there used to be a person that worked, who was really the
master in maintaining the sewer and storm water layers. After he retired, there really was nobody in Public
Works really to pick that up. So while a lot of the parcel information had been improved over the years, the
Wastewater Information, the Storm water Information kind of stagnated. But there has been effort now to
improve that. So we took a look you know key areas of improvement really revolve around the staffing, the
management and then getting more applications out there, getting more departments involved you know?
Wrapping it into the City as a whole and providing City Departments with the tools so that they can use all this
great data that you have.
So some of the details on the findings and I am going to breeze through this quick because it starts to get a
little bit technical. What we ended up doing is we ended up doing like one of the red, yellow, green synopsis
on all the different aspects of GIS just to give you a little bit of a scorecard on where you are at. In regards
the City’s GIS hardware and software environment, you are in excellent shape, thumbs up on that. You’ve
got all the hardware and software necessary to operate the system and things are looking good. So that
relates to servers and software. Regarding how your GIS data is stored on these servers and software, it is
pretty good, we give it a score of like a B+. The prime thing is that over 20 years you start collecting a lot of
data and if you look at your PC at home and you notice that your desktop on your computer has a million
different icons on it; that’s what happens within a GIS database over 20 years.
What we have done actually over the past several months is working with IT and Pam and other folks, is that
we have actually done through the process to really move that yellow score up to a green score by doing
through and upgrading all of your software environments. Also taking a look at your data and getting rid of
the old data and making sure that the new data is in there and everything is well organized and getting rid of
all the temporary files and just cleaning things up. Kind of making it from you know your junk drawer and kind
of cleaning that all up; everything has been cleaned up and it’s in pretty good shape.
Chairwoman Melizzi-Golja
Jayson may I interrupt you for a minute. I think everyone is following along with the PowerPoint Presentation,
but if you have the actual find report and you turn to Section 3 for those of us who need, the print is a little
bigger and it might be easier to follow along and you can see the green, yellow and red. So I am sorry,
you’re welcome.
Mr. Brennen Thank you. I am trying to stay away from that. So the copy that you see up there, the yellow
dots that you see up here really correlate with these charts that are in the report, figures that are in the report.
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Alderwoman Melizzi-Golja
If I understood you correctly, your last comment was you have been working and so those yellow triangles
are now moving closer to green?
Mr. Brennen Exactly.
Chairwoman Melizzi-Golja
Ok thank you.
Mr. Brennen And if you take a look, there’s a lot of technical things in here but the bottom line is that what we
are talking about now regarding GEO Database Design & Configuration is how well your data is stored on
those servers. Things have been organized and so that is moving from a yellow to a green.
Bruce Codagnone, IT Division Director
And if I may, Bruce Codagnone, Director of IT; there is a laundry list of things that were done that came out of
this whole report. I won’t get into every single one of them but alluding to what Jayson is talking about, five
new servers were dedicated to the GIS Environment. The entire environment was rebuilt and we put
processes in place for change management, control how the environment is actually administered. In the
process also we cleaned up over 300 Gigabyte of duplicate data. So that helped extremely for a stable
environment. The environment itself has been very stable because of all of this.
Chairman Melizzi-Golja
Thank you.
Mr. Brennen So the next piece of the puzzle is now that the second bullet related to GIS data stored on
server, the third bullet really relates to how the GIS is updated and maintained. Those two green dots that
you see there on the screen really related to parcel data and City Zoning, wetland, those types of data are
updated meticulously. If she finds an error in a parcel she is going to go searching around 5 city blocks to
find out where that error is. The triangles, the yellow triangles which are items #2 and items #4 really relate
to the City’s Utility Layers which are in improving shape and I think over the next several months or years, so
that will start moving from a yellow into the green as well.
The red dot that you see there really relates to update of your accurate aerial mapping, the plane metric
mapping that I showed before, the building outlines, that hadn’t been done in 20 years and so the City was in
desperate need of update of that information. That is actually happening this year so that dot will turn from a
red to a green which will mean that your data will be in very, very good shape. We also, some of the findings
also determined, we took a look at your existing GIS Applications that you have, the Web GIS Applications
and how they integrate with different systems. So you’ve got to think about this; within the GIS Environment
you might have a piece of property or you might have a sewer pipe. Well that piece of property has an
address and it has the ability to tie into the Police Incident Reporting System; the Building Permit System; the
Assessing System. Because those all have addresses as well and by making those connections you are
able to dive into those data bases and start figuring things out and determining trends. Show me where all
my building is happening over the last 5 years, what are the trends? Where are the building permits located?
Where are the crimes happening? All of that really relates to this address information and parcel information
that was developed by the GIS Department over several years.
If you take a look at how the GIS integrates with the different systems that you have, it has an excellent
integration with the City’s Patriot System and it has pretty much got every Patriot record, every record in
Patriot has a piece of property in the GIS Environment. So that integration is excellent. The areas from
improvement are integration with the City’s new Civicgov Environment which is going to be operational soon
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and the City’s Cartegraph Environment. So Civicgov is going to relate to building permits and managing the
building permit process and this Cartegraph piece of software that Public Works has, really related to tracking
work orders, work maintenance and work history on Public Works related assets. And that software
environment also has the capability to take that information into account to help you figure out how to best
spend your money going forward; Capital Planning. It does pavement management; it does all those types of
things. What is going to be critical to the success of the Cartegraph System is being able to write these
works orders against assets that are in the GIS. So if you can start seeing where you are having system
failures and then use that information for Capital Planning going forward. So that is going to be cortical
moving forward.
And then the yellow triangle at the second one I think it is, top one – really relates to your Web GIS
Application that is out there available to the City. That is in good shape but could use a little bit of an update
to give it a new look and feel and make it available on smart phones and you know do little tweaks to that to
make it more intuitive to users using different devices. And then lastly, the details related to GIS
Management and Structure and Staffing; overall you are looking pretty good. The areas of improvement
really relate to the red dot that you see there really relates to developing a GIS Committee. The City’s GIS
over the years has been organized as a GIS Department of 2 and they focused on, primarily on applications
and things within City Hall. With the retirement of Art Kidd some of the GIS capabilities, the Public Works
Department haven’t sustained where they were before.
We are looking, one key thing of note related to management of GIS within municipalities is it is always good
to have an overarching GIS Committee that is comprised of folks from all different City Departments. Get
them together into one room, on a timely basis, just to kind of chart the course of GIS over the next few
years. Get that “to do” list; get that punch list going and then use that to ensure that the needs of all
departments are met. And that’s one item for improvement for the City of Nashua. Other than that, the GIS
Management and Staffing Structure all of that is in pretty good shape with the retirement of Angelo Marino we
are down a person so we are looking to get staffing for the Public Works Department so that they can
maintain their information.
So those are kind of the main findings of the report. Are there any questions on that? We are going to get
into the recommendations in a minute.
Alderman Klee
Thank you for taking my call, just two quick questions. One was when you talked about cleaning the data
and everything we didn’t get rid of those historical layers though right? Like when you look at it, I can look at
2015, 2014 and so on?
Mr. Brennen It was all duplicate data.
Alderman Klee
Ok just the duplicate data.
Mr. Brennen So whenever something was newly created, they took a snap shot of the data base, put that
aside and then made changes to the data base, but it was always duplicate.
Alderman Klee
The reason I say that is because it has been very helpful if someone says this happened, and this person,
we’ve actually been able to look at the layers and see back what it looked like. So whether or not those trees
had been removed or something like that so that is really important.

PEDC – 07/16/2019

Page 7

And the other question that I have is you talked about the different bodies that would be able to use it so I
was curious I noticed you mentioned certain departments; DPW and so on that you had spoken to. Was
Community Development, the Nashua PD or the Nashua Fire & Rescue brought in at all as to how they
would be able to use this? Because I heard you mention building permits and so on which falls under and the
PD so?
Ms. Kleiner
Kim Kleiner. Yes so Director Marchant and I have talked extensively throughout the process. As you know
Community Development is probably one of the farthest departments as far as both Director Marchant is a
very pro-user as well as Julie Chizmas and so they really have a strong understanding and they’ve been
extremely helpful through this process to kind of as Pam Andruskevich and IT were cleaning up the database
and the servers and everything they were taking on and developing some of their own things to kind of take a
little bit of the pressure off of us for a while. To the GIS Committee that Mr. Brennen spoke about, Director
Marchant, Director Cummings, Director Codagnone, Director Fauteux, Ms. Andruskevich, Louise Brown, Nick
Miseirvitch, Director Cates, Fire Chief Rhodes, and myself will make up that Committee. We have already
held our first meeting and we are looking, we are hoping that will bring a much more connected viewpoint as
we look to the needs of how our organization uses GIS. What is our priority? As you know, in the escrows
there is some consultant money that we’ve asked for, that will give us a hand and give us a handle on some
of the pro tools and expertise that we may not have. But Community Development, Economic Development
and DPW have been very, very helpful throughout this process and very engaged.
Alderman Klee
Thank you very much I’m glad to see everything working together.
Alderman Wilshire
So Pam are you doing all the DPW stuff or is that just not being done at this point.
Pam Andruskevich, City GIS Department
DPW really hasn’t had a lot of updates done since Art Kidd retired. So as far as data maintenance, no I
haven’t been doing that. And that is what they are in dire need of. When they have questions or are in need
of data for some purpose or project, we help out with that whenever we can. But they have some big projects
coming up and data maintenance that really will require a full-time person.
Alderman Wilshire
Now how long has Art Kidd – he’s been gone several years right?
Ms. Andruskevich
Yes I want to say 6 years or something like that.
Mr. Brennen And there was a project in 2016 to update everything from about 2010 to 2016.
Alderman Wilshire
So we have some catch up to do?
Mr. Brennen
A little bit.
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Alderman Wilshire
A little bit. So my other question is for Ms. Kleiner, do we have a GIS position in the budget.
Ms. Kleiner
So there is GIS position within the DPW Budget and that position was posted today. Mr. Brennen is going to
go a little more into that during the rest of the presentation.
Alderman Wilshire
Thank you.
Mr. Brennen Ok so those were the findings and the major ones – data is good, systems are good, staffing
needs a little bit of work, short-staffed. So we took a look at some of the different aspirations based on
talking to the different departments and the bottom line is that the City wants to build upon the excellent GIS,
and the foundation that is already there and enhance the system to incorporate new users, new applications,
centralized data management and provide a tool that will benefit the entire City; all City Departments. And to
get there, this will be completed by ensuring that there is proper staffing, that there is a formal management
structure in place to ensure that all Departments are accounted for. Also expanding the involvement of the IT
Department and managing those backend data systems and servers and developing policy to ensure that
data is maintained going forward and maintained the right way so we don’t have any of these slips. And in
addition to that we want to make sure that we are integrated with all of these different technology systems
that you have and that staff are trained and are provided tools that they can use so to support what they have
to do on a day-to-day basis. So those are some of the goals.
Diving into the recommendations we’ve got a half a dozen key recommendations. They are detailed in the
report but the big one is to enhance your current GIS Staffing and Management Structure. This includes a
recommendation to add a GIS Specialist within the Department of Public Works that will focus specifically on
Public Works related data and Public Works related applications. What I mean by that is maintaining the pipe
network systems, you know, the snow plow routing, all that type of stuff. Developing applications so they go
out and inspect outfalls that are necessary for the MS4 programs; that’s one of the key recommendations
was to hire a GIS person. With the retirement of the GIS Administrator we had to put together a management
structure and recommend a management structure that would allow the entire City to be able to maximize the
use of GIS data.
So we have a several tier management structure which right at the top involves the recommended action of
developing a GIS Steering Committee. And as Ms. Kleiner just mentioned that has already development and
that includes members from multiple City Departments. The goal of that Committee really is to kind of chart
the path for GIS implementation and development in the long-term. Not to get into the weeds on any
technical matter but just start setting the priorities of what needs to get done. Any other comment on that?
Then we figured out that because the GIS Administrator position is no longer filled right now, we need a
technical group that will kind of set the technical focus of the GIS Environment and will make some of the
decisions. So the GIS Steering Committee kind of sets all the main goals, the GIS Technical Group kind of
organizes those, puts them in order and those are executed by the applicable GIS Specialist within City Hall
or within Public Works. So they are kind of like the little technical triage committee to make sure that we are
moving forward with what we’ve planned out for.
Then we have down there on the next level we recommended including a GIS Consultant on an as-needed
basis to help out with technical issues that might be above and beyond the capabilities of the folks at City
Hall. Then we also have on there the Information Technology Department providing assistance on an asneeded basis to ensure that all the data bases behind the scenes are kept up and operational, are tuned, are
backed up and are accessible by the City Staff and the public.
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Then the GIS Specialist within City Hall which would be Pam focuses primarily on City Hall Department,
Assessing, Community Development, and then the GIS Specialist within the Public Works primarily focuses
on Public Works related data. They will together on a day-to-day basis just to make sure that we are moving
forward on the correct path and everything is done in a standardized manner. And then that last group below
relates to all the different users and they will be using the information as developed by the folks within, by the
GIS Specialist.
Chairwoman Melizzi-Golja
So Jayson what you have up on the screen is different from the two proposed models. I came and got the
report so I could read it before the meeting. So is this what we are now going with? Is that what the decision
has been because if I read this report it sounds like you’ve got 2 models but I’m looking at this and it looks
like it is a bit of a hybrid of what is in here and so that’s what you decided?
Mr. Brennen Yes.
Chairwoman Melizzi-Golja
The Committee has decided they are going to move forward with and I see Ms. Kleiner looking at me and
smiling. So I am taking that as a yes.
Ms. Kleiner
So yeah I think we looked at a lot of factors of course we looked at the budget. We looked at how we can
ensure that we are working together be it Administrative Services, IT, DPW. So we really thought that
between myself and Director Codagnone and Director Fauteux, and we can grouply decide on when we need
to call in a consultant with and with Ms. Andruskevich and whomever the new specialist is. We can really
work together to make sure that we are performing the duties and the ways that the GIS Steering Committee
has asked us to. So it is a little different than having a GIS Coordinator or GIS Administrator, but we think it
will work. We think it will incorporate everyone’s priorities and needs and we are going to move forward.
Chairwoman Melizzi-Golja
And that’s fine I just and the only reason I am asking is because this says “recommended” so it sounds like it
is not really happening yet and these are both “proposed” so none of it sounds like it is happening. But my
sense is this is what has been agreed upon and I think that certainly every one of us sitting around this
horseshoe including Mr. Brennen is aware of the budgetary impacts of whatever we do. But I think you know
the great news in terms of just what we have been able to do and how we’ve kept things up-to-date. When I
look at your recommendations it is like some housecleaning and going the next step because we have a
good foundation. I think if this is the model that the Committee has agreed to adopt because it makes the
most sense to keep us moving forward and continuing to keep things right there where they need to be so we
are up-to-date and we can easily access things; both our City employees as well as the Community.
Because we know people in the community rely on this also so I think is fine, I just thought hmmm –
recommended/proposed, they sound kind of the same to me. I think you know after reading the report this
looks like it will lead us to achieving those goals.
Mr. Brennen
In the future, if the needs arise and the system expands, a GIS Administrator could slide in right underneath
that GIS Technical Group. After the discussions with the different departments you have to start figuring out,
you talked about budgetary constraints. And if we are able to add one person, the Public Works Department
really needs a GIS person at this given point in time. That is where you are going to get the biggest bang for
your buck. And so that’s the model that we went with.
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Chairwoman Melizzi-Golja
And it makes perfect sense, thank you.
Mr. Brennen Kind of flying through these ones because that’s really the big portion of this whole report was
to figure out how the management structure was going to be set up. But in short on this, two GIS Specialists,
one at City Hall, one in DPW. As we mentioned before, IT Department managing the backend data bases.
As mentioned previously we had a series of recommendations for how to tweak, reconfigure, enhance your
existing GIS data base behind the scenes. A lot of that has actually been implemented since that report was
finished. We also recommend starting to develop a series of enhanced GIS data and applications out there.
That might be, right now you’ve got a GIS Web Viewer Application where you can type in an owner name and
go to that piece of property. But maybe what we do is we start developing some more focused applications
for specific purposes. Maybe something specific for DPW that focuses on DPW utilities; something specific
for Community Development that focuses on their needs instead of having one application that’s got you
know 50 different things in it, it might help to separate it out.
So we have put in some recommendations related to that and put in recommendations related to expanding
the capability to have GIS data out in the field on your phones. And then moving into things like business
intelligence and that is taking into account a lot of data from different departments and pulling it into one spot
and using business intelligence tools to help you identify where problems are and then use that information to
properly plan going forward. So those were some of the recommendations on applications.
We also recommend enhancing the integration of GIS with Cartegraph and the to-be deployed Civicgov
application. That will be done via a combination of folks in the IT Department and a GIS Specialist. Then we
also recommend getting good GIS policy and training in place to make sure that GIS is maintained properly
and that the staff having the training to use this, and to expand the breadth and use of GIS within City
Department. I think right now a lot of folks will go to Pam when they have a question on GIS or need
something from the GIS. We want to move from that model to people going to the GIS Specialist and move
to a model where we provide people with the tools so that they can do this themselves so they can use the
GIS Environment much like they use Word or PowerPoint on a day-to-day basis. And we can do that by
providing the right applications, the proper training and make sure that the data is easy to find within the
technology environment that you have. So those are the primary recommendations.
In the end, when all of this is done and implemented, you will have a formalized management structure with a
good GIS Steering Committee that involves multiple different departments that are charting the courses. You
will have that strong and flexible technology backbone that will allow you to access data from within City Hall,
from at your home, from on your phone, from anywhere that you need to access data from. You will have
dedicated GIS Staff that will serve the needs of City Departments and focus on the departments within City
Hall; Police, Fire, as well as dedicated staff for Public Works. You will have that accurate and complete GIS
Data, you will have enhanced and innovate applications that people can use out in the field and you will have
that policy and training and structure in place to ensure that the system is sustained and improved going
forward. I think that is all we have.
Chairwoman Melizzi-Golja
Thank you. So questions/comments?
Alderman Laws
First of all thank you that was comprehensive, that was a very good presentation I appreciate it. I feel like one
of the things that you were circling around but didn’t say or maybe I didn’t hear you say it was that
implementing this software. I for one welcome our robot overloads, this is the wave of the future.
Implementing this software is going to free up a lot of man hours that are otherwise implemented in the wrong
way by looking for information that much more easily be researched using stuff like this. Is there any ballpark
figure about how much money this may save the City in the long run?
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Mr. Brennen You know it’s hard to tell. I remember back in 1998 when we did the first aerial flight, I don’t
have the numbers off the top of my head. But by just acquiring that aerial mapping, the City was going to
have go and I am pulling a number out of the air, don’t quote me on this. But the City was going to have to
do something like say $100,000.00 in survey work to complete, I think it was more than that, I think it was
actually $500,000.00 worth of survey work to support that CSO Engineering project that were going on. By
doing the aerial mapping and by completing that aerial mapping, the City was able to reduce that say
$500,000.00 number down to $200,000.00 and the aerial mapping only cost at that point in time, this was
expensive back in the day, $200,000.00. So you actually had almost potentially $100,000.00 savings just on
that one aerial mapping project in itself.
So that is one example. You know as far as the efficiencies go? Having prior to working for CDM Smith I
worked for the City of Concord, New Hampshire. And when we got ready for a Planning Board Meeting, we
were sitting out there at the photocopy machine, photocopying 4 tax maps and putting them together because
the plan proposed site plan is always on the corner of four different maps and stitching them together and
mapping, taking hours pulling information together just for a single meeting. People would spend their whole
day doing this stuff. Now with the GIS Environment you don’t really have to do that anymore, it’s just
available at your fingertips. So a lot of the benefit really relates to increased efficiency going down the line
you know which then translates into dollars.
Then there is the aspect is you’ve got MS4 Program, you’ve got EPA with the consent orders related to
CSO’s, if you are unable to meet the requirements of the consent order, you get fined and so these are really
mandatory now to support those types of programs as well.
Alderman Laws
Thank you. It just seems like it is pretty obvious that in long run this is definitely going to save the City money
and there are budgetary considerations. I feel like it kind of a no brainer that we need to do it.
Mr. Brennen GIS should be considered one of the pillars of an Information Technology Department. You’ve
got your Finance System, you’ve got your Assessing System, you get your Building Permit System, your
Police & Fire Systems. You have your GIS Environment that actually wraps their arms around all those
systems and provides the geographic component to all those different systems.
Ms. Kleiner
So kind of speaking to Alderman Laws’ question, GIS Pictometry is vital to assessing so there is an awful lot
that we can learn from Pictometry in our assessment. It is actually a tool that is approved as a way of looking
at properties. So we have talked a lot about the Full Measure & List and verifying sales and we have heard
an awful lot about Assessing lately. But Pictometry and GIS is used every day in everything that they do.
And it is also used in Community Development. You know we are lucky we have Pam right within our
Department and I also want to say because I want to make sure that it’s known when Mr. Marino left we were
in a situation. And it was really Director Codagnone, Nick Miseirvitch and Ms. Andruskevich that stepped up
and kept this system running through these various months working with Bryson from CDM Smith, cleaning
up the data basis; hours and hours and hours of work. So we owe a lot of gratitude to them to keep the
system going and really making it perform much better than it did before. So I want to make sure that’s not
lost. Ms. Andruskevich has learned probably a lot in the past few months, even more than she learned
before while she also had a lot of requests coming in for her to fill, everything from Assessing to Community
Development, to Transit, to Parking. So I want to thank her.
Chairwoman Melizzi-Golja
Thank you and I just think that to Mr. Brennen’s point, many of our Boards and Commissions, many of which
are staffed by volunteers as well as everyone sitting around this horseshoe, I think we have really come to
rely on that and need the most accurate information we can get. It is so nice for all of us as well the people
on our Planning Board and our Zoning Board and you know Members of the Fire Commission and other
Boards and Commissions to be able to sit at home with a cup of coffee or whatever and just go on-line and
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get that information rather than coming here and having to look at a hard copy that is the most recent. So the
accuracy and timeliness of that data is I think very important for all of us who are involved in what goes on in
City Government; so ultimately for everyone who everyone who lives in the City.
So I, in reading the report, was thrilled to see we were in such good shape and just feel like the
recommendations are natural, next steps. So thank you, thank both of you and thank you to everyone else
who participated in this.
Alderman Schmidt
Thank you. As a Member of the Infrastructure Committee I can’t tell you how much I appreciate, the training
Ms. Andruskevich that was absolutely perfect. Our Committee couldn’t function without this and we are so
grateful that we only need to press a button and to find the data we need. Thank you.
Ms. Andruskevich
You are very welcome.
Alderman Klee
Thank you. I actually wanted to thank you and I can tell as being a Ward Alderman it has been incredible
when someone calls me and starts talking to me about the corner of this street and this street. Short of
getting into my car and riding down there and looking at exactly what the properties look like and so on, this
has been enormous. I mean obviously if somebody built a new fence, that’s a little different. But to just be
able to look at that environment, I know where every street is in my Ward but I don’t remember every house
that’s on every corner and so on. So it has been very valuable without me having to get in my car and go and
look. I will agree with what Alderman Schmidt said about the Infrastructure Committee. I sat in this
Infrastructure Committee and if we didn’t have it up there where we could actually point to it and you see
where this street is, you see where this plot of land is? I would have to say well there is a street here and
there is a little plot of land – this has just been extraordinary so I appreciate all the work that all of you do.
Thank you.
Chairwoman Melizzi-Golja
Well thank you very much. If you just want to stay for a second. I don’t think we have anything else?
COMMUNICATIONS - None
UNFINISHED BUSINESS - None
NEW BUSINESS – None
PUBLIC COMMENT
Peter Schaefer 15 E Street I just wanted to comment on the GIS that you were just talking about today. As I
understand it is you are going to be able to capture the old data that you have now and you are going to keep
that you do trends with it right? I am assuming that is going to go on for the future as well so 5 to 10 years
from now you will be able to see trends from all that data right? What happens is though when you get more
and more data there are going to be more and more questions because you are going to have more and
more layers as well. You know you may have different types of layers of data to keep adding to it so it gets
actually pretty complicated although you know you have developers that can develop answers to questions
that the departments come up, you are going to be hard-pressed to really keep up with that I think. Two
people? Ten people maybe, I don’t know.
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But the thing is what I’ve realized that this is a City of maybe 60,000 people ok and you are finding that some
of those are very technical people, some of the people know GIS already. So what I am saying is that you
might be able to reach out as well to people that specialize in GIS should be reaching out to the public
because this is actually fun stuff, the people who do this for a living somewhere else that actually work in the
City. So it would be a good idea to that. So one way of doing that is to basically maybe in some cases
publish certain API’s, that’s a little more sophisticated that a user just can’t go in and ask for something. But
if you post an API it simply means there’s a program or someone that knows GIS that can then develop a
program that answers these questions and can give it to you. Or it’s the kernel to start with that you can then
massage rather than having to have 2 people do it all the time. That was my comment.
REMARKS BY THE ALDERMEN - None
POSSIBLE NON-PUBLIC SESSION - None
ADJOURNMENT
MOTION BY ALDERMAN TENCZATO ADJOURN
MOTION CARRIED
The meeting was declared adjourned at 7:56 pm.
Alderman Jan Schmidt
Committee Clerk
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Section 1
Introduction
1.1 Introduction
For more than two decades, the City of Nashua has had a formal, city-wide GIS
environment. Initially developed to the support the City’s combined sewer overflow
(CSO) program and a city-wide parcel mapping initiative, the system rapidly
expanded over the years to incorporate additional data, users, and applications.
Today, the City operates a true, enterprise-wide GIS environment in which data is
centrally stored on city servers, integrated with key city business systems, and made accessible to city
staff, and the public, via innovative web, mobile, and cloud applications. While the City has an
excellent GIS framework and aspects of the system have been expanded greatly over the years, other
aspects of the system stagnated due to lack of staff and support.
The intention of this report was to assess the current “state of the GIS” within the City of Nashua, with
a focus on the Assessing Department and the Division of Public Works. Data, systems, management
structure, and policy were reviewed to support the development of a strategic plan that will put the
City on a path for expanding the system over the next several years.

1.2 Report Objectives
The objectives of this report are as follows:
▪

Review and benchmark of Nashua’s existing GIS environment

▪

Review GIS-related needs of the Assessing Department and Division of Public Works

▪

Develop recommendations for system management, expansion, integration, and applications.

▪

Develop a GIS Strategic Plan summarizing recommendations, costs, and schedule

1.3 Organization of Report
This report consists of eight sections as follows:
▪

Section 1 – Introduction

▪

Section 2 – State of Nashua’s Existing GIS Environment

▪

Section 3 – System Benchmarking

▪

Section 4 – Summary of Key Needs and Concerns

▪

Section 5 – GIS Implementation Recommendations

▪

Section 6 – GIS Strategic Plan
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Section 2
Summary of Nashua’s Existing GIS Environment
2.1 GIS Program History
The City of Nashua has been employing GIS technology for nearly two decades. The program was
initiated in the late 1990s when detailed aerial mapping was acquired and city-wide sewer and
stormwater GIS databases were developed in support of the City’s Combined Sewer Overflow (CSO)
program. Shortly thereafter, the Assessing Department embarked on a city-wide parcel GIS
development project, which resulted in a robust parcel GIS database that was integrated with key
applications and made accessible through cutting-edge WebGIS technologies. By the early 2000s, the
City had a fully-operational GIS environment that was very well-regarded in the industry.
Since the early 2000s, the
City’s GIS greatly expanded.
Additional GIS data were
developed, GIS applications
were employed, and an
enterprise GIS environment
that consisted of
sophisticated hardware,
software, and cloud
technologies was
implemented. During that
time, staff within City Hall
focused on maintaining and
expanding parcel and land
base-related data while, until
2010, a staff member from
DPW maintained sewer and
stormwater data. As it
stands now, the City has an
excellent GIS framework,
from both a software,
systems, and data
perspective. However, while
aspects of the system have
been expanded greatly, other
aspects of the system
stagnated due to lack of
staffing and support. These
will be key areas of focus
going forward.

A Summary of Key Nashua GIS Milestones
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2.2 Key System Components
The City’s GIS environment is comprised of a large array of hardware, software, data, and applications.
In addition, the system integrates with several City of Nashua business systems. Key components of
the system include:
Management Structure – The City has a GIS Department that
consists of a GIS Administrator (position currently vacant) and a GIS
Technician. The GIS Department was formed in 2000, with the GIS
Technician’s position established in 2001. The GIS Administrator’s
role has been to manage the overall GIS environment, ensure that the
GIS database and applications are fully-functional, and to support the
integration of GIS with departmental business processes. To date, the
GIS Technician’s role has been to update parcel, address, and other
non-utility related layers. No operational GIS Committee currently
exists, nor does a GIS Technician position that focuses on Public
Works-related data. Structured training programs have not been
established either.
GIS Software – The City’s GIS is based on the Esri software
environment. The City holds an Enterprise License Agreement
(ELA) with Esri, which provides City users with nearly unlimited
access to key Esri software products, such as ArcMap and ArcGIS
Online. The cost of the ELA is shared with Pennichuck Water
Works. Pictometry licenses are also held by the City and the City is
currently under agreement with Pictometry to provide ortho and
oblique-level imagery in 2019 and 2021. Access to their software
environment “CONNECTExplorer” is also provided under this
agreement. Overall, the City’s GIS software environment is
excellent and will the fit near-term core needs of city departments.
ArcGIS Online’s Cloud-based GIS Environment – Through the
City’s Esri ELA, the City has access to Esri’s ArcGIS Online
environment. This environment has been a game-changer in the
industry as it provides agencies with the ability to reference GIS
data to “the cloud” and quickly create web, mobile, dashboard, and
business intelligence applications that put data in the hands of
staff. With this environment, for example, Public Works will be
able to inspect sewer and stormwater assets in real-time and
dashboards can be implemented to visualize progress. The GIS
Department has made extensive use of this environment and it’s
highly recommended that the City put together a plan for
implementing ArcGIS Online across the City.
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System Architecture – The City has a sophisticated GIS system
architecture that consists of several servers, which are both internally
and externally (to the internet) facing. The City’s GIS is based on Esri’s
ArcGIS Enterprise platform (ArcSDE and ArcGIS Server) and the
foundational database is based on Microsoft’s SQL Server. Through this
system architecture, both internal users and the public have controlled
and secure access to GIS data via desktop, web, and mobile platforms. In
addition, through Esri’s ArcGIS Online platform, internal data is
accessible via cloud applications. The City’s GIS configuration is
excellent and will support critical functions for the foreseeable future.

Aerial Planimetric & Topographic Base Mapping –
The foundation of any city-wide GIS program is accurate
and complete base mapping. This base mapping is
typically developed from aerial imagery acquired via an
aerial flight and includes planimetric “base layers”, such
as roads, buildings, sidewalks, driveways, fences, water
bodies. In addition, topography (1 or 2-foot contours),
and digital orthoimagery are typically products of this
process. This mapping typically meets national accuracy
standards (ASPRS) and provides the base to which GIS
data layers (parcels, utilities, etc.) are developed.
Nashua’s GIS is based on 1998 aerial base mapping. This
mapping is now over 20 years old and will be updated by
Sanborn Mapping in 2019. Going forward, the City
should consider updating this mapping every 5-8 years.
Digital Aerial Imagery & Pictometry – The City
has an extensive library of aerial imagery, dating
back to 1998, and since 2004, aerial imagery has
been acquired every 2-4 years through an
agreement with Pictometry. With Pictometry,
the City has received digital orthoimagery
(overhead shots) and oblique imagery (side
shots), which essentially provides the City with
the ability to “walk around” a building.
Pictometry has been used extensively by City
departments and has provided great benefit,
however, Pictometry is not of engineering-level
accuracy and, therefore, the City should consider
higher-accuracy imagery acquisition, in addition
to Pictometry.
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GIS Data Layers – The City has an extensive library of GIS
data layers with key layers including parcels, address
points, sewer, stormwater, zoning, school districts, wards,
and wetlands. The parcel and address point layers have
been meticulously maintained and improved over time and
layers such as zoning, wards, and school districts are
updated on an as-needed basis. The sewer and stormwater
layers have not traditionally been updated regularly due to
lack of trained staff and dedicated resources. However,
through a recent project, sewer and stormwater mapping
was made current to 2017. In short, the City has an
excellent GIS data environment, but resources need to be
provided to Public Works to support data maintenance.
Integration with Key Systems – The City’s GIS is
currently integrated with the Patriot Properties
assessing system and components of the ADMINS
database. The connection between the GIS and Patriot is
strong with nearly a 100% record match between both
systems and system updates happen on a nightly basis.
This integration drives many applications, including the
City’s WebGIS. Integration between other key systems,
such as Cartegraph and the new permitting system
(CivicGov), are not as strong. The City should build
upon the Patriot-GIS integration to ensure proper
integration with other applications and base this off a
centralized address database.
GIS Applications – The City’s GIS delivers data to end
users through a series of web and mobile-based
applications with the central application being the
City’s WebGIS application. This very successful
application is run from City servers and provides
users with access to parcel, base mapping, utility, and
other layers via a user-friendly format. In addition,
several ArcGIS Online-based applications exist that
provide department-level access to utility, permit,
and other information. These applications have been
developed and updated over the years and have been
operating very efficiently. The current WebGIS
application, however, has been in operation for over 5
years, will require an upgrade in the near future.
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Departmental GIS Use – Departments primarily access GIS data
via the WebGIS application, Pictometry application
(CONNECTExplorer), and configured ArcGIS Online tools that
have been developed specifically for individual departments.
Few staff members, with the exception of the GIS Administrator
and GIS Technician, use ArcMap desktop products, which are
typically used for data development and high-end GIS analysis.
While the overall use of GIS within the City, via WebGIS tools, is
very high, the “high end” use of GIS to support individual
departmental functions and data editing is low. Through
enhanced training, the use of the GIS could be maximized across the organization.

2.3 System Summary
Overall, Nashua is considered by other communities to have a well-advanced GIS program that
includes strong back-end systems and software environment, quality data, and innovative GIS
applications. The framework for a great system already exists and the system has been well
maintained over the years. Where Nashua needs to improve is on incorporating the needs of all key
City departments, such as Public Works, and providing the proper staffing, training, and integrated
technology environment that will allow all departments to take the GIS environment to the “next
level”. In addition, directives of the GIS Department should not always come from within, but from a
multi-departmental GIS Steering Committee to ensure that long and short-term goals are set and
carried out by the GIS Department.
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System Benchmarking
3.1 Benchmarking of Nashua’s Existing GIS Environment
CDM Smith reviewed key aspects of the City’s GIS environment from several
perspectives and benchmarked them against “state of the art” systems in cities of
similar size. While Nashua “leads the pack” in many ways, there are areas for
improvements. The benchmarking categories included:
◼ GIS Hardware & Software

Legend

◼ Geodatabase Design & Data Configuration

Excellent/State-of-the-Art

◼ GIS Data
Good/Needs Minor Improvement

◼ GIS Applications & Integration
◼ GIS Management Structure & Training

Needs Improvement

The series of charts on the following pages summarize the results of the benchmarking process for
several key categories.

Category

GIS
Hardware
&
Software

Score

Subcategory

Current Status

GIS Software
Environment

The City has an Esri Enterprise License Agreement (ELA) that is
shared with Pennichuck Water. This provides the City with nearly
unlimited access to all key GIS software products including
ArcMap, ArcGIS Enterprise, and ArcGIS Online.

GIS Server &
Database
Environment

An excellent GIS server and database environment exists that
includes several internally and externally-facing servers. This
environment will meet the City's needs for the foreseeable future.

Web & Mobile GIS
Access Capabilities

As part of the Esri ELA, the City subscribes to Esri's ArcGIS Online,
cloud-based environment. This environment provides staff, and
the public, with access to critical data via web and mobile devices.
A sufficient number of users have access to this environment and
it can be used to support mobile data access and data collection.

GIS Networking
Environment

The City's networking environment is excellent and has the ability
to provide both internal and external staff with access to GIS data
via a secure environment.
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Category

Geodatabase
Design &
Data
Configuration

GIS Data

Score

Subcategory

Current Status

Geodatabase Design

Parcels, wastewater, and stormwater layers conform to
industry standard geodatabase designs and are well
organized. There are other layers, however, that could be
standardized to have more consistent layer names,
attributes, and operate more seamlessly with other layers.

GIS Data
Organization on
Server

Data is fairly-well organized on the GIS server, however, over
the years, the GIS server has become cluttered with data,
some of which is temporary and out-of-date. This can cause
data management issues, can slow down the database, and
is confusing to users. An effort should be completed to
organize data and purge any data that is no longer needed.

GIS Data
Organization on
ArcGIS Online

The City has an extensive amount of very good data on
ArcGIS Online, however, there are hundreds of layers, maps,
and applications that need to be organized and vetted.

GIS Data Replication
Process

On a nightly basis, GIS data is replicated (copied) to a GIS
database that is accessed by city employees and the public.
While the replication process works well, it could be
optimized to reduce the number of replications.

GIS Data Integration
Capabilities Key City
Business Systems

Key GIS layers integrate well with core business systems,
including ADMINS and Patriot. However, limited integration
currently exists between GIS and Cartegraph and other
department-specific products.

Aerial Planimetric &
Topographic Base
Mapping

The City's GIS is currently based on planimetric (roads,
buildings, sidewalks, water bodies, etc.) and topographic (2foot contours) mapping developed from 1998 aerial
photography. This information is out-of-date and needs to
be updated to support engineering and site-specific projects.

Aerial Imagery

The City has an extensive aerial imagery library that includes
eight Pictometry flights between 2004 and 2019. While
Pictometry imagery is very good, its accuracy does not
always support engineering-level applications. Therefore,
this data should be supplemented with more accurate
imagery every 5-8 years (as part of a planimetric update).

Parcel and Address
Point GIS Data

Excellent parcel and address point GIS data layers exists.
These are very well maintained and integrate well with
Patriot and ADMINS.

Wastewater &
Stormwater GIS
Data

The City has a very good sewer and stormwater GIS
environment that was last updated in 2017. While the data
appears to be accurate and complete, there are areas where
data could be improved. For example, not all catch basins
are included in the system, some newer areas have not been
mapped, and system alignment needs to be verified.

Zoning & Other Key
City Layers

In general, other key layers, such as zoning, wards, and
school districts are up-to-date. Where necessary, the City
should look to standardize these layers and develop new
layers where needed.
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Category

GIS
Applications
& Integration

Score

Subcategory

Current Status

WebGIS Application

The City’s very successful WebGIS application has been in
operation since 2000 and was one of the first applications of
its type. While it has been updated several times over the
years, it is currently over 5 years old. The City should
consider upgrading this application to a newer technology.

ArcGIS Online
Applications

The City successfully uses ArcGIS Online (AGOL) to support
implementation of web and mobile applications for city
departments and the public. The City should take a holistic
view of AGOL to determine how it can support additional
needs. In addition, the City should investigate Esri’s “Portal”
product to potentially run AGOL on city servers vs the cloud.

Patriot-GIS
Integration

The City’s GIS environment integrates very well with the
Patriot Properties assessing database. The GIS Department
does an excellent job at maintaining a nearly 100% match
rate between GIS and Patriot. Data is updated nightly.

Cartegraph
Integration

The City uses Cartegraph to support work requests, work
orders, and asset management. At this time, the integration
between GIS and Cartegraph is minimal and the City needs
to take steps towards integrating the two systems.

GIS Management &
Staffing

GIS Committee
GIS
Management
Structure &
Training

The City has had a GIS Department since 2000. This
department consists of a GIS Administrator and Technician.
With the recent retirement of the GIS Administrator, only
the Technician’s position is currently filled. Over time, this
department has fulfilled the needs of City Hall, however, due
to lack of staffing, the needs of other departments, like
Public Works have not been met. To meet the needs of all
departments, dedicated staffing, enhanced training, and an
overarching management structure is required.
Successful GIS programs continually take direction from city
departments, typically via a GIS Committee. In Nashua, no
GIS Committee exists. Through committee implementation,
short-and-long range goals can be set at a city-wide level
and achieved through execution by the GIS Department.

GIS Data
Maintenance
Procedures

Parcel, address, and other parcel-related GIS data layers are
meticulously maintained and there are processes in-place to
support data maintenance. No, or limited, data
maintenance processes exist for Public Works-related layers.

GIS Training

Successful GIS programs often provide training and guidance
on existing GIS tools and potential GIS technologies that can
support work processes. In Nashua, training is completed on
a case-by-case basis. The City would benefit from a more
formal training environment that works in conjunction with
a GIS Steering Committee. This includes training for IT.

GIS Staff & Level
of Engagement

Nashua has had an excellent GIS environment for nearly two
decades and the technology is engrained within City
Departments. Most City departments use GIS daily and the
level of “GIS Knowledge” is high. This engagement level will
contribute to the ongoing success of the system.
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Section 4
Summary of Key Needs and Concerns
4.1 Introduction
CDM Smith met with staff from the GIS Department, Assessing Department, Division of Public Works,
and the Information Technology Department to learn about existing work processes and to discuss the
current and desired use of GIS. Comments and concerns relating to the existing GIS environment were
also reviewed, along with opportunities for system enhancement.
Provided below is a summary of key comments and concerns derived from meetings with the
departments. Detailed information related to the Assessing and Division of Public Works’ reviews are
provided in Sections 4.2.1 and 4.2.2.

4.2 Summary of Departmental Interviews
CDM Smith’s analysis focused on the Assessing Department, Division of Public Works, and
management of the GIS environment on a city-wide level. As part of this analysis, staff from the
Assessing Department, GIS Department, Division of Public Works, and the Information Technology
Department were interviewed.
To facilitate assessing the use of GIS in the Assessing
Department and Division of Public Works, we
completed a “SOAR Analysis”. A SOAR analysis is a
strategic planning technique that helps organizations
focus on their current strengths and opportunities,
and create a vision for future aspirations and the
result they will bring.
The SOAR analysis is in contrast to the typical SWOT
analysis (Strengths, Weaknesses, Opportunities, and
Threats) as it focuses on what is known to work,
rather than internal weaknesses and perceived
threats that may never materialize. Below is a
summary of our analysis,

4.2.1 – Assessing Department
The Assessing Department has been a long-time user of GIS and the use of the technology is engrained
in the department. In fact, Nashua was considered in the New England GIS community as a leader in
applying GIS to the municipal assessing discipline. This was due-to-the-fact that the former Chief
Assessor had a passion for GIS and worked to employ the technology for assessing functions. While
the use of the technology is still very strong and impressive, some of the analytical GIS functions
applied to the assessing practice may have diminished since the Chief Assessor’s retirement. A
summary of the status of GIS within the Assessing Department is as follows:
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Strengths – Below is a summary of the GIS-related strengths of the Assessing Department.
These include areas where GIS use within the Assessing Department excels, provides great
value, is unique, and includes key capabilities and accomplishments. The City should build
off these strengths to improve the overall GIS environment within the City.
◼ Parcel Mapping – The City’s GIS-based parcel and address point mapping is excellent and is
meticulously maintained and improved by the GIS Technician. This is a major strength of
Nashua’s GIS environment.
◼ Patriot and ADMINS Integration – Integration between the GIS and the Patriot ComputerAided Mass Appraisal system is excellent, with a nearly 100% match between GIS records and
Patriot records. This link is refreshed on a nightly basis, and users have access to GIS and basic
Patriot data in near real-time.
◼ GIS Support – Assessing has tremendous GIS support through the City’s GIS Technician. The
GIS Technician works closely with Assessing to update parcel mapping, base mapping, address
points, and to ensure GIS integration with Patriot.
◼ GIS Use by Staff and the Public – Staff, and the public use GIS continuously throughout the day.
This is done primarily though the WebGIS Application. Key uses are to review sales and
valuations, review permits, and for public access to critical assessing data.
◼ Change Detection with Pictometry – Assessing uses a combination of GIS and Pictometry to
detect changes, such as building additions and alterations. Assessing staff electronically visits
every single parcel, each time Pictometry is acquired. They estimate that significant valuation
has been gained due to this process.
◼ Building Permit Evaluation – Assessing has a process where they look at every building
permit within GIS and Pictometry in support of identifying changes that may affect valuation.
Staff will often confirm changes in the field and the GIS and Patriot are updated accordingly.
◼ Assessment Review and Sales Analysis – Staff make extensive use of GIS and Pictometry to
support the assessment and valuation process. This includes sales analysis, geospatial analysis
and measurements to key features (such as wetlands), and in-field review.
◼ Staff Engagement – Staff are generally “GIS Savvy”. They know the technology and how it can
be used to support the overall assessment process. This helps with the extension of the
technology beyond the typical tax mapping functions.
Opportunities – Below is a summary of the GIS-related opportunities of the Assessing
Department. These include areas where existing circumstances can be leveraged for
success and to improve existing workflows and processes. Applying new technologies,
investing in training, and developing partnerships are examples of opportunities.
◼ CivicGov Integration – Enhance the overall workflow between the permitting, assessing, and
GIS update processes though properly integrating CivicGov with GIS and Patriot. This not only
includes integration from a technology perspective but also from a work process perspective. A
clear, multi-departmental workflow must be defined, staff must be trained, and the process
needs to be clear and documented.
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◼ Enhanced Technology Tools – Applying new technologies that push more data to crews in the
field, including Patriot, Pictometry, GIS, and permits to put data in the hands of staff that require
it.
◼ Enhanced Analysis – Train and dedicate personnel to employ processes and tools to
statistically analyze assessment data and use business intelligence to find trends and anomalies
in data to support the assessment process.
◼ Enhanced Public-Facing Tools – The current WebGIS application is based on dated technology.
Updating the technology will provide an increased level of use, particularly with the increasing
number of people who primarily access data via a Smartphone. An updated application must
adapt to varying devices, such as Smartphones, tablets, and PCs.
◼ Training – While general use of GIS within the department is high, advanced use of GIS (using
advances desktop software) is low. Implementation of a training program would help educate
staff of the analytical capabilities of GIS and could potentially result in advanced uses of the
technology.
◼ Interdepartmental Communication – GIS is a city-wide information technology system that
incorporates data from nearly every city department. Assessing can benefit by leveraging data
from other departments. In addition, they can benefit by understanding the initiatives,
technologies, processes completed of other departments. Successful GIS programs require good
communication. Assessing, and the City as a whole, could benefit through the formation of a GIS
Steering Committee that would promote communication across all key departments.
Aspirations – Below is a summary of the GIS-related aspirations of the Assessing
Department. These aspirations describe where Assessing “wants to be” in the future,
builds on current strengths, and provides inspiration and challenges that help achieve
goals.
◼ Continue What is Working – Continue what is working by continuing to employ tools like
Pictometry, GIS, and Patriot to continually refine property assessments and accurately record
property information.
◼ Mobile Environment – Use mobile technologies to provide data to staff in-the-field. This will
allow them to make updates in real-time and analyze information on-the-fly, thus improving the
assessment process.
◼ Integrated Systems – Enhance the current building permit process flow through integration
with the new CivicGov system. This must involve training and business process realignment.
◼ Strive for Business Intelligence – Strive to use new technologies, refine process, and train staff
to make the best use of information technology in support of municipal assessing. This includes
applying business intelligence technology and data analytics to analyze data to find trends,
identify anomalies, and complete geospatial-based sales and market analysis.
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Results – Identification of a series of results will provide a listing of tangible outcomes and
measures that demonstrate what goals have been achieved. These also include identifying
measures that will help track success, working to translate vision into tangible outcomes,
and having clear end-goals in mind.
◼ Continue Pictometry – Continue the application of Pictometry on the assessing process and
put-in-place the necessary contracts to ensure timely acquisition of Pictometry data.
◼ Implement Staff Solutions – Look at trends in the industry and implement new technology
solutions that provide staff with access to key data, from any location.
◼ Enhance Public Solutions – Update the existing WebGIS application to a newer technology that
is compatible with the increasing number of mobile and web devices on the market.
◼ Data Organization – Work with the GIS Technician to “clean up” and organize existing GIS
databases to reduce clutter, streamline the data structure, and make it simple for staff to find
and access data,
◼ Communication – Communicate with other departments, through the formation of a GIS
Steering Committee to understand the “big picture” needs of all departments and to determine
how city-wide data can be leveraged to support the assessing process. In addition, learn how
other departments can make use of Assessing’s data.
◼ Enhanced Processes and Integrations – As the CivicGov integration progresses, work with the
implementation team to collaboratively define workflows and processes to ensure the proper
flow of information between departments.
◼ Training – Develop a training program that will result in enhanced use of GIS and business
intelligence.
◼ Track and Measure Success – Track and measure the value that GIS provides through
increased value and efficiencies and report on a regular basis to the GIS Steering Committee.

4.2.2 – Division of Public Works
The Division of Public Works was the first to initiate the City’s GIS program in the late 1990s. During
that time, they built a GIS environment of the wastewater and stormwater systems to support the
City’s CSO program. The data within this environment was regularly updated and the system ran very
well for many years. However, in approximately 2010, the person who maintained the system retired
and the data ceased to be maintained. With the lack of maintenance, the confidence in the quality of
the data declined, and so did the use. During the following years, there had been repeated attempts to
reprise the GIS program within DPW, but due to lack of staffing, support, and a comprehensive GIS
vision, with associated guidance, momentum was never gained. However, in 2017, the City went
through a process to update the City’s sewer and stormwater GIS database using a consultant. As part
of this, data was updated, ArcGIS Online applications were implemented to support mobile data
access, and a renewed interest and optimism arose. The goal at the Division of Public Works is to
build on what has been developed and greatly expand the GIS to support infrastructure and asset
management. A summary of the status of GIS within the Division of Public Works is as follows:
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Strengths – Below is a summary of the GIS-related strengths of the Division of Public
Works. These include areas where GIS use within the DPW excels, provides great value, is
unique, and includes key capabilities and accomplishments. The City should build off
these strengths to improve the overall GIS environment within the City.
◼ Wastewater and Stormwater Mapping – The City has a comprehensive GIS wastewater and
stormwater GIS environment that was most recently updated in 2017. This data provides an
excellent starting point for which an innovative GIS environment can be implemented.
◼ Mobile and Web Applications – DPW recently began using ArcGIS Online-based web and
mobile applications to support access of wastewater and stormwater data in the office and in
the field. This environment provides custom access to utility data and has provided key users
with simplified access to data.
◼ Passionate Staff – DPW has passionate staff who are excited about employing technology to
support infrastructure management. This passion will help “make things happen”. It is clear
that DPW is ready to take their existing GIS environment to the next level.
◼ Extensive Software Environment – DPW has a wide-array of software tools that they employ.
Nearly all of these are GIS compatible. Key environments include Cartegraph, AutoCAD, ArcGIS,
Spireon (vehicle tracking), TACTICS (signals), CivicGov (permits), POSM (sewer CCTV), and GPS.
While these products are in varying state of implementation, the capabilities are available for
integration.
◼ Well-Defined Processes – DPW has well-defined processes for completing inspections,
reporting to key agencies, and executing workorders. This will support the more efficient
application of GIS technology.
◼ Aerial Mapping – DPW entered into an agreement with Sanborn Mapping to update the City’s
aerial base mapping, which was last flow in 1998. This will provide the City with a tremendous
database that will support engineering and many other city functions.
◼ Educated Staff – Many staff are also comfortable with using the WebGIS environment, ArcGIS
Online, and ArcMap.
Opportunities – Below is a summary of the GIS-related opportunities of the Division of
Public Works. These include areas where existing circumstances can be leveraged for
success and to improve existing workflows and processes. Applying new technologies,
investing in training, and developing partnerships are examples of opportunities.
◼ GIS Staffing – Through the completion of this study, it is evident that DPW requires a staff
member that is predominately dedicated to GIS. If this opportunity comes to fruition, DPW will
be able to greatly expand their use of technology across all areas.
◼ GIS Organization on a City-Wide Level – The completion of this study also gives DPW the
opportunity to partake in the management of GIS at the city-wide level. This will allow the
development and identification of city-wide goals and needs that will result in a more seamless
GIS environment that will benefit all departments.
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◼ Web & Mobile Applications – Based the technology that is available to DPW (ArcGIS Online,
etc.), DPW has a tremendous opportunity to revolutionize their data collection and data access
capabilities by developing field-based tools to support the collection and reporting of
information.
◼ Cartegraph Integration – DPW uses Cartegraph for work requests, work orders, and some
preventive maintenance activities. While little has been done with Cartegraph, in regard to
utility asset management, the update of the wastewater and stormwater GIS environment
provides a great opportunity for developing an “asset inventory” within Cartegraph and a near
real-time integration between GIS and Cartegraph. Proper implementation of Cartegraph will
support the development of an Asset Management program that will help the City focus on
critical assets and make more informed financial decisions.
◼ Training – Through city-wide collaboration, training opportunities should become available.
With proper training and support the City will be able to maximize their investment.
◼ Utility Collaboration – A more organized GIS environment will enable enhanced collaboration
with other utilities, including Pennichuck and Liberty Utilities. This will support more effective
utility coordination and planning.
◼ Emerging Technologies – The advancement of the program offers DPW the ability to employ
emerging technologies, such as business intelligence (e.g. to analyze workorder performance),
compliance reporting, and notification (e.g. notify the public of CSO events).
Aspirations – Below is a summary of the GIS-related aspirations of the Division of Public
Works. These aspirations describe where DPW “wants to be” in the future, builds on
current strengths, and provides inspiration and challenges that help achieve goals. Setting
goals is the first step to achieving them.
◼ Implement a GIS Staffing and Management Structure that Incorporates City-Wide GIS –
Use this opportunity to “take a step back” and implement a GIS management structure that
incorporates a GIS Committee, GIS Administrator, and GIS Technician(s). Through this
environment proper staffing will be made available and GIS improvement will be made on a
city-wide level.
◼ Build-On What has Been Completed – Leverage the existing wastewater and stormwater GIS
environment and improve it to support not only overall utility management but the ongoing
needs of the CSO, CMOM, MS4, and other programs.
◼ Develop an Integrated Web and Mobile Framework – Implement GIS technologies, using the
City’s ArcGIS Online environment to truly support the needs of DPW. This includes the
development of mobile data access and collection tools, ArcGIS Online-based dashboards to
track progress towards goals, and business intelligence solutions to measure performance.
◼ Focus on Integrated Systems – Work to truly integrate Cartegraph, CivicGov, and other key
applications with GIS. This should be done not only from a technology perspective but also a
workflow perspective.
◼ Enhanced Infrastructure Management – Build a technology-driven environment that
supports all levels of DPW infrastructure management, from roadway maintenance to
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engineering design. This will allow DPW to make more informed decisions, maximize
investments, and make more informed financial and business decisions. This environment not
only incorporates technology but also development of proven processes and workflows.
Results – Identification of a series of results will provide a listing of tangible outcomes and
measures that demonstrate what goals have been achieved. These also include identifying
measures that will help track success, working to translate vision into tangible outcomes,
and having clear end-goals in mind.
◼ GIS Organization Structure – Hire at least one staff member that is dedicated to the
implementation of GIS and technology solutions within DPW and convene a city-wide GIS
Committee.
◼ GIS Data Enhancement – Create an inventory of GIS data that could be developed or enhanced.
Rank this inventory and develop a plan to acquire or develop this data over time.
◼ Aerial Mapping – Plan for update of aerial base mapping (planimetric, topo, and orthoimagery)
every 5-8 years. This will greatly support engineering projects and will benefit nearly every city
department.
◼ Critical Applications – Implement a core set of web and mobile applications, based on the
ArcGIS Online environment, that provides staff with critical access to the data they need.
◼ Internal Process Planning – Review internal business processes (CB inspection, etc.) that are
required, develop a list of processes, rank them, and put together a strategy to determine how
GIS can be applied to support those processes.
◼ Communication – Communicate with other departments, through the formation of a GIS
Steering Committee to understand the “big picture” needs of all departments and to determine
how city-wide data can be leveraged to support the assessing process. In addition, learn how
other departments can make use of DPW’s data.
◼ Enhanced Processes and Integrations – As the CivicGov and Cartegraph integration
progresses, work with the implementation team to collaboratively define workflows and
processes to ensure the proper flow of information between departments.
◼ Training – Develop a training program that will result in enhanced use of GIS and business
intelligence.
◼ Track and Measure Success – Track and measure the value that GIS by documenting number
of data layers managed, applications in use, and number of users. Track integration success
with Cartegraph and CivicGov through development of dashboards and reports.
◼ Enhanced Technologies – Start thinking “big picture” by applying business intelligence,
predictive analytics, asset management, public notification, and augmented reality applications
with the goal to implement at least two applications or processes per year.
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4.2.3 – GIS Department and Information Technology Department
While the primary focus of this report related to the Assessing Department and Division of Public
Works, we did meet with the GIS Department and the Information Technology Department to obtain
background information. The below provides our observations based on several meetings.
◼ GIS Technician – The current GIS Technician excels at data development and maintenance. It is
very evident that extensive care is taken when maintaining GIS data sets and that the processes
for updating data are clearly defined.
◼ GIS Management Structure– As
mentioned in other sections, a key
point of concern is the lack of GIS staff
that can dedicate time to the Division
of Public Works and other key
departments. Furthermore, without
having a GIS Steering Committee, citywide goals were never established,
this making is difficult to achieve the
needs of key city departments.
◼ High-End Technical Support – It is
also apparent that the City could use
the help of a GIS consultant, on an
occasional basis, to help with highend GIS configurations, integrations,
and workflows. Access to high-end
technical support should be part of
the overall GIS management
structure.

The City needs to think beyond the typical uses of GIS
and strategize ways on how to leverage technology to
support municipal and utility operations and planning.

◼ Structured Training Program – The City could also benefit from a structured GIS training and
technology alignment program. Many departments do not understand the full capabilities of the
existing GIS environment and applications and many do not understand how GIS technology can
enhance their department. Educating all departments will help spread the use of the
technology.
◼ GIS Hardware and Software Infrastructure – The IT Department has done an excellent job at
configuring a very sophisticated GIS hardware environment that consists of a number of servers,
an Esri-based software environment, and system integration strategies (Patriot and ADMINS).
They have done this will little training. The City should consider GIS server maintenance
training as part of a larger GIS training program for City staff.
◼ Overall Data Organization (GIS Server and ArcGIS Online) – The City has accumulated a
tremendous amount of data over the years. This has made both the GIS server and ArcGIS
Online environments “cluttered” with data, much of which is duplicate, temporary, or old
information. The City needs to develop a GIS organizational strategy to help make the system
more organized and operate more efficiently.
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◼ ArcGIS Desktop Software – The great majority of GIS users access GIS data via web
applications. While there is great use of web application, the use of high-end desktop GIS
software (ArcMap or ArcPro) is limited. The City has an Enterprise License Agreement with
Esri, which provides nearly unlimited licenses to city staff. Once a GIS Steering Committee is
formed, the Committee may want to identify potential “GIS power users” in key departments.
These staff could act as a liaison to GIS staff and could bring a higher-level of GIS use within the
City.
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Section 5
GIS Implementation Recommendations
5.1 Introduction
This section provides recommendations for the enhancement of the City of Nashua’s GIS environment.
Implementation of these recommendations will allow the City to build on an already excellent
environment to incorporate more users, refine the technology backbone, and prepare the City for the
future. Recommendations are broken into two categories:
▪

GIS Implementation and Management Recommendations

▪

GIS Data Maintenance and Improvement Recommendations

Recommendations are summarized in a GIS Strategic Plan documented in Section 6.

5.2 GIS Implementation and Management Recommendations
Key to the success of the City’s GIS environment are a formal management structure, a strong
technology backbone, accurate data, and a suite of applications that provide quick and efficient access
to data by city departments and the public. While the City has much of this in-place already, provided
below are recommendations related to GIS implementation and management. Recommendations are
provided for the following:
▪
▪
▪
▪
▪
▪
▪

GIS Management Structure
GIS User Definition
GIS System Architecture
GIS Data Organization and Integration
GIS Applications
GIS Policies and Procedures
GIS Training and Technical Assistance

5.2.1 GIS Management Structure
Based on our review, we feel there are two viable GIS
management approaches, these include:
▪

GIS Administrator Approach – This approach would include a GIS Administrator and two GIS
Technicians. The GIS Administrator would focus on high-end GIS data management and
applications, while the GIS Technicians would focus on data management within departments.

▪

GIS Coordinator Approach – This approach would include a GIS Coordinator and one GIS
Technician (in DPW). The GIS Coordinator would focus on day-to-day GIS management
activities and supporting City Hall departments (as the existing GIS Technician does). The
position would be less technical than a GIS Administrator and, therefore, would rely on a
combination of Information Technology and/or a GIS Consultant for support.

These options are summarized on the following pages.
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Option 1: GIS Administrator Management Approach
▪

Form a GIS Steering Committee – Form a GIS Steering Committee that is made up of
representative from key city departments. The mission of the GIS Steering Committee would be
to direct the implementation of GIS on a city-wide level. This committee should meet monthly
to quarterly, set short and long-term goals, develop GIS policies, track progress, and support the
budgeting process. A committee chairman should be appointed and the GIS Administrator
should report on progress on a regular basis.

▪

Fill the GIS Administrator’s Position –
Develop a clear job description for the GIS
Administrator’s position and fill the
position. The key responsibilities of this
position should include management of the
GIS database, integration of the GIS with key
systems, developing GIS policy, refining GISrelated workflows, developing and
management applications, and carrying out
the mission set-forth by the GIS Steering
Committee.

▪

Continue the Current GIS Technician
Position – Continue the current GIS
Technician position and have that position
continue to focus on the needs of
departments within City Hall, such as parcel maintenance, base map maintenance, training, and
addressing departmental requests.

▪

Hire an Additional GIS Technician Position to Focus on Public Works – Hire a GIS
Technician that will be an employee of the GIS Department but be physically located at the
Division of Public Works. This position would focus on the GIS-related needs of Public Works
but could also provide assistance to other departments. An option would be to have this
position be employed by the Division of Public Works. If so, the job description would have to
be written to focus predominantly on GIS-related activities and not non-GIS functions.

▪

Retain a GIS Consultant on an As-Needed Basis – Retain a GIS consultant, on an as-needed
basis, to support high-end GIS consulting needs, like software installation and configuration and
custom applications development. The GIS consultant would act as the “high-end technical
arm” of the GIS Department and would complete tasks that could not be completed in-house.

▪

Obtain Support from the IT Department – Provide the IT Department with the proper GIS
database management training and rely on them to help support the management of the GIS
database. This includes ensuring the GIS database is running, is properly backed up, and
“tuned”.

▪

Create/Review Job Descriptions – It is recommended that all GIS-related job descriptions be
reviewed and updated as necessary to ensure that they align with goals.
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Option 2: GIS Coordinator Management Approach
▪

Form a GIS Steering Committee – Form a GIS Steering Committee that is made up of
representative from key city departments. The mission of the GIS Steering Committee would be
to direct the implementation of GIS on a city-wide level. This committee should meet monthly
to quarterly, set short and long-term goals, develop GIS policies, track progress, and support the
budgeting process. A committee chairman should be appointed, and the GIS Coordinator should
report on progress on a regular basis.

▪

Create and Fill a GIS Coordinator Position –
Develop a clear job description for a new GIS
Coordinator position and fill the position.
This position would be less technical then the
GIS Administrator position and would focus
less on “back-end” technical GIS database
functions and more on GIS data management
and departmental training functions. As the
position is less technical, this approach would
require more reliance on the Information
Technology Department and a GIS Consultant
to support technical issues.
In this approach, it is recommended that one
GIS Technician position transition to the GIS
Coordinator’s role. This transition would come with additional responsibility as the position
would support overall city-wide GIS Coordination and the GIS needs of City Hall departments
(as the current GIS Technician does).

▪

Hire a GIS Technician Position to Focus on Public Works – Hire an additional GIS Technician
that will be an employee of the GIS Department but be physically located at the Division of
Public Works. This position would focus on the GIS-related needs of Public Works but could
also provide assistance to other departments. An option would be to have this position be
employed by the Division of Public Works. If so, the job description would have to be written to
focus predominantly on GIS-related activities and not non-GIS functions.

▪

Retain a GIS Consultant – Retain a GIS consultant to support high-end GIS consulting needs,
like GIS database management, software upgrades, debugging complex issues, and developing
web and mobile applications. The reliance on a GIS Consultant would be greater in this
approach with an estimated yearly fee of $15,000 - $30,000.

▪

Leverage the IT Department to Support GIS Database Management – Include the IT
Department as part of the overall GIS management process by providing them with the training
to manage the “back end” GIS environment and to ensure that the GIS database is operational,
software versions are maintained, and the system is properly integrated with key city
applications. IT would be relied on more heavily in this model as they would manage the
“systems”, while the GIS Department manages the “data”.

▪

Create/Review Job Descriptions – It is recommended that all GIS-related job descriptions be
reviewed and updated as necessary to ensure that they align with goals.
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5.2.2 GIS User Definition
It is recommended that the GIS Administrator/Coordinator classify users into specific groupings. This
will help with the assignment of the appropriate software and user privileges, as well as the
development of a training program. Categories are as follows:
▪

GIS Editors & Technicians – Uses top-end GIS
processing software such as ArcPro, ArcMap
Advanced, ArcGIS Online, and ArcGIS Enterprise.

▪

GIS Power User – Uses Esri’s ArcMap Basic or
Standard software for advanced GIS functions such as
data analysis, basic editing, detailed map production,
and modeling. Currently, few of these users exist but
the goal should be to increase the number of GIS
power users in departments.
It is recommended that user types be
defined to determine software
requirements.

▪

GIS User – Uses a web-based interface, or Pictometry,
to access GIS information via a user-friendly
environment. It is anticipated that most users will access GIS data using this method.

▪

GIS Mobile User and Editor – Uses ArcGIS Online or Portal-based web and mobile applications
to access or edit data in the field. This type of user would support mobile data collection,
condition assessment, and other mobile workflows.

▪

Public Users – Uses city-developed tools to
access critical city data via user-friendly
applications.

5.2.3 GIS System Architecture
The City currently has a sophisticated GIS System
architecture that consists of several servers and
databases. The City’s GIS is based on the ArcGIS
Enterprise environment (ArcSDE and ArcGIS Server)
and GIS data is stored in a series of secure Microsoft SQL
Server databases, including a “working” database
(where edits are made) and a “publication” database
(feeds applications for public consumption). The City’s
web server environment also supports the live
referencing of internal GIS data to web and mobile
applications (WebGIS and ArcGIS Online). Additional
servers are set up for future capability, including Portal
for ArcGIS. Overall, the City’s existing environment will
easily support the growing needs of the City. The City
has access to all key software products through their
Esri Enterprise License Agreement.

The City has a sophisticated GIS System Architecture
that will meet city needs for the near future.
Information Technology has the system welldocumented.

While servers and software are adequately in-place, a
significant amount of work needs to be done organizing (de-cluttering) data on the servers.
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5.2.4 GIS Policy
One of the critical success factors related to any successful GIS environment is the implementation of
GIS policy. Through proper policy, staff will understand data ownership, when data is updated, how to
properly distribute data,
how data is integrated,
and who is responsible
for managing the
system. The GIS
Steering Committee, in
conjunction with the GIS
Administrator, should
develop GIS Policy to
It is recommended that City review policies to protect the City against data misuse.
ensure that data is
managed properly and the City is protected against misuse of data. Key recommendations include:
▪

Review Existing Data Disclaimers and Develop GIS Data Distribution Policy – It is
recommended that a GIS Data Distribution policy be reviewed/enacted to control distribution
of data. For publicly-released data, this may include a disclaimer that states that the data is for
representative use only, the City is not responsible for errors and omissions, and the City is
“held harmless” in cases where data is misused. In addition, this policy should state that any
party receiving data shall not redistribute data without consent of the City.

▪

Review Current GIS Open Data Portal and WebGIS Applications – The City currently has an
open data portal where some GIS information is freely accessible and downloadable. The City
should review what data is currently available for download and determine if any disclaimers
need to be added or data needs to be modified.

▪

Determine GIS Data Sale – It is recommended that the City determine if data shall be sold or
provided to the public for free. The trend is towards open data download of non-critical layers.

5.2.5 GIS Open Data Portal
The City has an “Open Data Portal” that is accessible to the
public. Through this open data portal, the public can
access and download City GIS data. It is recommended
that the City:
▪

Develop Policies – Develop policies or guidelines
on what data is available via direct data download.

▪

Enhance the Portal – If it is deemed that the City
wants to continue to provide downloadable data via
the Open Data Portal, the system could be enhanced
to provide additional filtering methods, varying data
download options, and an updated user interface.

It is recommended that the City review policies
related to public data download.

Many cities provide open data portals to allow the public
to download GIS and other information. It provides good transparency and provides developers,
engineers, and other interested parties with instant access to information via a user-friendly format.
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5.2.6 GIS Data Organization (GIS Server and ArcGIS Online)
CDM Smith recommends “cleaning up” and reorganizing GIS data that exists on existing GIS Servers
and within ArcGIS Online environment. Over the years, a tremendous amount of excellent data has
been developed and loaded on the servers and ArcGIS Online. While a significant amount of this
information is pertinent, much of it is either out-of-date, duplicate information, or temporary. This
has caused the server to get “cluttered”, making it difficult to manage and access data. In addition, it
can cause confusion as users may not know what information is most current. Below are key
recommendations related to GIS data organization.
▪

Update Current GIS Data Structure on GIS Server –
Review the current GIS data structure (directories, feature
datasets, feature classes, etc.) and update as necessary to
ensure that data is well-organized. Use a series of Feature
Datasets (Public Works, Assessing, Land Base, etc.) to
organize information based on logical groupings that are
either organized based on data owner or data source.

▪

De-Clutter GIS Server – Take inventory of GIS data on the
current server environment, determine the active layers,
and move them into the updated data structure. Back-up
and remove any data that is not applicable anymore.

▪

Review ArcGIS Online Data Structure, De-Clutter, and
Reorganize – The City’s ArcGIS Online environment
contains hundreds of layers, apps, and maps. The City
should take inventory of this information, determine what is
currently in-use, and remove extraneous information. The
City should also develop a logical directory structure within
ArcGIS Online and store data accordingly.

▪

Standardize Geodatabases – Develop a standardized
geodatabase design for all layers with consistent naming,
field types, and domains. Where necessary, migrate layers
to a standardized design. Currently, parcels, wastewater,
and stormwater layers are standardized. However, there
are other layers that could use standardization.

The City’s GIS is well organized,
however, additional work is
recommended to refine the
organization and clean-up data that
is no longer in use.

▪

Develop Guidelines for GIS Data Storage – To ensure that
the servers stay well-organized, the GIS Department should develop guidance on how data
should be stored on the server and ArcGIS Online to ensure proper organization.

▪

Integrate Scanned Documents and Videos with GIS – It is recommended that scanned
documents (such as the City’s sewer system record plans) be integrated with GIS. After review
of existing data, this information is organized in a manner that will support integration. Staff, as
time permits, should work to integrate scanned plans with GIS.
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5.2.7 Web, Mobile, and Dashboard GIS Applications
The City has been using web-based GIS technologies for nearly 20 years and was one of the first cities
in New England to adopt them. In addition, with the advent of ArcGIS Online over 5 years ago, the City
has embraced the cloud-based GIS technology and has implemented numerous web maps and mobile
apps to support various work processes. Currently, the City has the tools necessary to implement GISbased applications for City departments. Key recommendations include:
▪

Update Existing WebGIS Application – The City’s
WebGIS application has been in operation for nearly
20 years and is used extensively. This application
provides the public and staff with access to parcel,
ownership, zoning, utility, and other information via a
user-friendly format. This application has been
updated over the years and the latest version is now
over 5 years old. It is recommended that this
application be upgraded to a newer technology to
make it compatible with ArcGIS Online and compliant
with smartphones, tablets, and other devices.

It is recommended that the City’s WebGIS
application be upgraded to a newer
technology.

▪

Develop ArcGIS Online Application Implementation Plan – The City’s GIS Department has
implemented dozens of ArcGIS Online applications over the past 5 years. These range from
public-facing applications to promote community
events (i.e. the Holiday Stroll) to department-specific
applications to support core functions (i.e. DPW
sewer viewer). It is recommended that the City
review the existing applications, remove applications
that are no longer in use, and document ones that are
in use. Then, through the GIS Steering Committee,
the City should determine application requirements
of departments, rank these requirements, and
implement applications as needed. Examples
It is recommended that the City develop an
include applications to promote recreation areas and
ArcGIS Online implementation plan.
alerting the public of upcoming construction
projects. In addition, the City should review the use of “Portal for ArcGIS”, which is an Esri
technology that will allow the City to run ArcGIS Online on city servers, versus the cloud.

▪

Implement Mobile and Dashboard Applications to
Support Departmental Functions – It is recommended
that the City continue and expand the use of ArcGIS Online
or Portal to support individual departmental needs. Based
on the development plan above, the City should consider
implementing a series of web, mobile, and dashboard
applications to support infrastructure management,
inspection, and compliance tracking. In addition, continue
to build on the strong number of existing applications to
support individual departmental needs.

It is recommended that additional
ArcGIS Online applications be
implemented to support
departmental needs.
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5.2.8 GIS Integration – Patriot, CivicGov, Cartegraph, and Other Applications
It is imperative that the GIS environment properly integrate with key city systems. The City’s GIS
currently integrates very well with Patriot Properties but the integration of GIS with CivicGov and
Cartegraph is currently limited. Furthermore, the GIS Department has done a very good job over the
years at developing accurate and complete parcel and address point datasets. As these datasets are
often the “key” to integrating GIS with city business systems. Due to this, integration of GIS with
address-based systems is possible. Integration recommendations include:
▪

Focus on Sound Process Workflow Over the Technological Details Related to Integration
– Most cities tend to think of integration as a technical concept.
However, it is both a technical and procedural/process concept. Prior
to integrating GIS with Cartegraph and CivicGov, it is strongly
recommended that the City think about “process” and how the flow of
data will occur between the systems. Also, think about what data will
reside in the GIS vs the application. After defining these business
process, integration can occur. Currently, the Patriot integration is wellestablished. The City should now focus on processes, workflow and
technologies surrounding integration with Cartegraph and CivicGov.

▪

Execute Cartegraph Integration – The City uses Cartegraph to support infrastructure work
order and utility asset management. It is recommended that the City establish the integration
between GIS and Cartegraph by a) determining Cartegraph requirements; b) developing an
“asset hierarchy” and “asset definition” within Cartegraph; c) determining what data will be
maintained in Cartegraph vs GIS; d) establishing a Caretgraph-GIS process workflow; and e)
configuring a real-time integration process that accesses “live” utility GIS databases.

▪

Execute CivicGov Integration – Like with the Cartegraph integration, the City needs to focus
on process over technology. It is recommended that the City determine what GIS data is
required of CivicGov, define processes for integration, and execute the integration based on
sound, repeatable processes.

▪

Maintain Patriot Integration – Integration with Patriot is strong. It is recommended that the
City maintain this integration and monitor it to ensure a nearly 100% match between systems.

5.2.9 GIS Training Program
It is recommended that the City, through the GIS Administrator/Coordinator and GIS Steering
Committee develop a GIS training program for all departments. This would focus on the following:
▪

WebGIS Training – Training staff on the use of the current WebGIS,
ArcGIS Online, and Pictometry applications and potentially developing
simple “how to” videos on system use.

▪

ArcGIS Online Training – Training staff on the capabilities of ArcGIS
Online and potentially developing ArcGIS Online “Power User” training for
staff that may author maps and applications.

▪

High-End GIS Training – Training GIS and IT Staff on “back-end” GIS data management
procedures. This will ensure that the system is fully operational and integrated.
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5.3 GIS Data Maintenance and Improvement
Recommendations
The City has an excellent baseline GIS environment. As mentioned previously, all core software
environments are in-place, key data has been developed, and a suite of applications has been
implemented. Based on our review, the below recommendations provide guidance for enhancing the
current system and expanding it in the future.
▪

Parcel and Address Point Data – The City has parcel and address point databases that are
very well maintained. The City should continue the current, successful maintenance process.

▪

Wastewater and Stormwater GIS Data – The City’s wastewater and stormwater GIS data is
fairly accurate and complete and was recently updated. However, new updates have not been
incorporated, an extensive quality review process has not been completed, some data shifting
has occurred over the years, and not all catch basins are included in the system. Once a GIS
Technician is hired, they should focus on
continually improving and refining this data.

▪

Public Works-Related Layers – Currently, the
primary DPW-related GIS layers include the
wastewater and stormwater systems. However,
there are numerous other data layers that could
support the department, including street signs,
traffic signals, snow plow routes, and stormwater
BMPs. Once a GIS Technician is hired, DPW should
prioritize and develop these layers as time permits.

The City should update Pictometry every 2-3
years and aerial base mapping every 5-8 years.

▪

Pictometry – Pictometry is used by many departments on a regular basis and is extensively
used by Assessing to support the valuation process. It is recommended that the City continue to
contract with Pictometry for orthoimagery and oblique-level imagery every two to three years.
The City should review the current contract to determine if an adjustment in services is
necessary. In addition, the City should also provide regular training to staff on the use of
Pictometry to allow for a broader use of the technology.

▪

Aerial Base Mapping Update – The City should budget a planimetric, topographic, and digital
orthoimagery update project every five to eight years. As part of this process, planimetric
mapping (roads, buildings, sidewalks, fences, etc.), topographic mapping (1ft contours) and
digital orthoimagery (2-inch) should be updated in critical areas.

▪

Data Sharing with Utilities and Other Agencies – It is recommended that, through the GIS
Steering Committee, formal data sharing arrangements be made between the City and area
utilities, agencies, and other communities. This will support the sharing of critical information.

▪

Maps, Apps, Dashboards, and Business Intelligence – Build upon existing efforts to
implement web and mobile-based applications to support critical functions. Once successful,
leverage dashboards and business intelligence solutions, like Microsoft Power BI or Tableau to
use data to identify trends, predict where problems may occur and make more informed
decisions. As example is a dashboard to track the progress of the City’s MS4 program.
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Section 6
GIS Strategic Plan
6.1 Introduction
Provided in this section is a summary of the key recommendations as developed as part of the GIS
assessment process. These are grouped based on category and a timeframe is provided.

6.2 The Vision of GIS at the City of Nashua
The City of Nashua is looking to build-on an already excellent GIS environment and enhance it to
incorporate new users, new applications, strong technology system integration components, and new
and emerging technologies. A
formal GIS management structure,
that consists of a GIS Steering
Committee, GIS staff, and
departmental users, will guide the
evolvement of the system over
time to ensure that the system
moves in a direction that meets the
needs of the City as-a-whole. A
special focus will be put on both
“process” and “technology” to
ensure that process drives
technology, and not the other way
around.
Through proper implementation, GIS will revolutionize the way in which the

By implementing
City makes decisions and manages assets.
recommendations provided herein, the City will be able to leverage existing investments, and all the great accomplishments over the
past 20 years, to create a true geospatial information technology solution that will benefit nearly all
city departments, as well as Nashua citizens and the business community.

“The first rule of any technology used in a business is that automation applied to an efficient process
will magnify the efficiency. The second is that automation applied to an inefficient process will
magnify the inefficiency” – Bill Gates

6.3 Summary of Recommendations
Provided on the following page is a summary of the recommendations outlined in previous sections,
along with a timeline for implementation.
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Table 6.1
City of Nashua, NH - GIS Action Plan
2019
Q1

Q2

Q3

2020
Q2

Q1

Q2

Q3

2021
Q4

Q1

Q2

Q3

Related Report Section
Q4

1 - GIS MANAGEMENT
1.1 - Form a GIS Steering Committee

Section 5.2.1

1.2 - Discuss GIS Administrator vs GIS Coordinator Approach and Review Job
Descriptions

Section 5.2.1

1.3 - Hire a GIS Technician (DPW)

Section 5.2.1

1.4 - Retain a GIS Consultant on an As-Needed Basis

Section 5.2.1

1.5 - Determine Training and Support Required for the IT Department

Section 5.2.1

1.6 - Review Existing GIS Policies, Procedures, Disclaimers, and Documented Processes.

Section 5.2.4

1.7 - Determine Policies for GIS Data Distribution and Review GIS Open Data Portal

Sections 5.2.4 and 5.2.5

1.8 - Define GIS Users and Determine Software Requirements of Key Users.

Section 5.2.2

1.9 - Hire GIS Administrator or Transition to a GIS Coordinator Form of Management

Section 5.2.1

1.10 - Implement a Continual Training and GIS Education Program for City Departments

Section 5.2.9

2 - GIS HARDWARE & SOFTWARE ENVIRONMENT
2.1 - Document System Architecture, Including Servers, Software, and Networking and
Present to the GIS Steering Committee

Section 5.2.3

2.2 - Review Existing GIS Contractual Agreements, Including Esri and Pictometry to
Determine if Modifications are Required

Section 5.3

2.3 - Review Current Internal GIS Data Structure and Organization, Archive Unused
Data, and Make Adjustments as Necessary

Section 5.2.6

2.4 - Review Current ArcGIS Online Data Structure, Archive Unused Data and
Applications, and Develop a Directory Structure

Section 5.2.6

2.5 - Investigate the use of Esri's "Portal for ArcGIS" Technology to Essentially Bring the
ArcGIS Online Environment In-House

Section 5.2.6

2.6 - Standardize Geodatabases (as necessary) and Develop Guidelines for GIS Data
Storage

Section 5.2.6

3 - GIS APPLICATIONS & INTEGRATION
3.1 - Document Workflow Processes Related to Cartegraph and CivicGov and Integrate
Systems Based on Proper Workflow

Section 5.2.8

3.2 - Update Existing WebGIS Application to Compliant with Smartphones and Tablets

Section 5.2.7

3.3 - Develop ArcGIS Online Application Implementation Plan and Implement Apps
based on Direction of the GIS Steering Committee

Section 5.2.7

3.4 - Implement Mobile and Dashboard Solutions to Support Departmental Functions

Section 5.2.7

3.5 -Integrate Scanned Images (i.e. sewer record drawings) and videos with GIS to
Support Instant Access to Data

Section 5.2.6

3.6 - Develop Dashboards, Business Intelligence, and Predictive Analytics Tools to
Support Departmental Functions

Section 5.2.7

4 - GIS DATA MANAGEMENT
4.1 - Continue Maintenance of Parcel and Address Point Layers

Section 5.3

4.2 - Improve Wastewater and Stormwater GIS Data

Section 5.3

4.3 - Develop Additional Public Works-Related Layers

Section 5.3

4.4 - Review and Continue Pictometry Data Acquisition

Section 5.3

4.5 - Update Aerial Mapping Every 5-8 Years

Section 5.3

4.6 - Develop Data Sharing Arrangement With Other Utilities and Agencies

Section 5.3

