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I would like to introduce our speakers for today. Our first speaker is Dave Koehler. Dave is the Assistant Director of the Energy Policy Institute at Boise State University and the Project Manager for the PVMapper Project. Dave has a Master's degree in public administration with an emphasis in environmental and natural resource policy, a bachelor's degree in political science, and a graduate certificate in regional planning.
Our other speakers today include Randy Lee and Scott Brown. Randy is a co-PI on the PVMapper Project and is the technical lead for GIS and remote sensing for INL's Geospatial Science and Engineering team. Randy has over 20 years of experience in GIS analysis, remote sensing applications, and management of web based GIS application development projects. He holds a bachelor's degree in geography and environmental science from the University of Colorado.
Randy has worked on or led a number of renewable energy projects including and assessment of hydropower potential on all streams in the United States and Brazil.  Development of a virtual renewable energy prospector and a study of pump storage opportunities for existing water bodies in the United States.  
Scott Brown is a geospatial software engineer with interests in remote sensing and location aware technologies. His recent work has emphasized mobile app and web based GIA development. His professional background includes client server software solutions providing in vehicles situational awareness for emergency responders and centralized coordination and analysis tools for dispatch centers. He has a Bachelor’s of Science degree in computer science from the University of Utah at and a Master's in geography from Arizona State University.

With that I'm going to turn it over to Dave.  Dave…
[Speaker: Dave Koehler]
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Thanks Courtney. Let's go ahead and get started here. We have about an hour to provide a demonstration of PVMapper to you all. We're going to make sure that we get through all the slides and all the material and features to you. I'm going to move through most of this introduction very quickly. Here's what I'll be introducing to you over the next few minutes before we get to the live demonstration. We're going to cover our project's goals and its objectives.

We'll briefly point out the potential end users that we've identified and basically geared the software development for. We'll talk a bit more in depth about the differentiators of PVMapper compared to other GIS tools out there. We'll hit on several of the upcoming project activities leading to our released candidate version. Then we'll move right into the live demonstration.  
First a little bit of background. PVMapper is funded by the Department of Energy's SunShot Initiative. Our core team includes researchers, developers, and programmers from Boise State University, the Idaho National Laboratory, Brigham Young University, and the University of Idaho. At various stages of the project however we've also had researchers from Idaho State University and the Oregon National Lab as well.

In addition to our core project team we also have a project steering team that's been actively engaged throughout the project. Our steering team members include professionals from data providers, solar developers, engineering, and environmental consulting firms, as well as the folks from the National Renewable Energy Lab.  
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You're looking at the project objectives. These have been developed to support the project's goal, which is to decrease the costs associated with finding the most appropriate locations, the site utility scale, and photovoltaic solar facilities.

The software does this by reducing the soft costs involved with siting: costs such as proximity to power infrastructure or endangered species habitat, but also includes costs like the social preferences of siting in specific locations. As we go through the demo you'll get an idea of how this works. As a team we've spent a fair amount of time making sure that we've developed the software to accommodate as many end users as possible. 

The primary end user whom we've identified is utility scale solar developers. This segment really includes quite a range of developers. We've listened to the needs and the associated software requirements from developers who focus on projects in the 10-30 megawatt range as well as from developers who mainly work on projects that are in the hundreds of megawatts. It's really quite a large segment. They've all got very different business models, different business approaches, and ultimate requirements for the software.
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In addition to the developers there are many others who we feel would be interested in using PVMapper. Those folks include utilities, authorities having jurisdiction who are really folks involved in the permitting process but also many other people as well. There are several other GIS tools being developed by national labs and others. What is it that differentiates PVMapper? Well there are five differentiators that we like to highlight: an integrated component of social risk and preferences, full customization of the magnitude of how each variable affects the output, the built in scorecard that's used in the multi-criteria decision analysis, the flexibility, and scalability of the software, and finally the unique reporting function that we've developed.
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As you'll see some of the key differentiators cycle through your screens while I go over each of these right now in a bit more detail. First, as I mentioned, PVMapper includes a component of social risk and preferences, which is really intended to circumvent extended delays in a project's development. These could arise from potential opposition from citizens, interest groups, or similar types of social movements. We're using data taken from a time series survey that gets at the preferences for siting facilities near specific land uses.
And we've created GIS layers based on this data.  While we don't have time to get into the mechanics of the survey and its analysis on this webinar our team will be publishing peer-reviewed as well as whitepaper type reports in the near future regarding this aspect of the project so that end users can actually see the data, its analysis, and have a certain amount of trust an understanding of what these data layers mean.

The second differentiator is that the PVMapper provides fully customized control of the waiting for each variable. In other words the end use has the ability to control how much each factor determines the site's suitability. For example if a developer feels that they have a better understanding of the social implications of a potential site they can choose to change the weight of the social constraint that's used in the equation. They could increase its significance so it's the most important factor, or they could decrease its significance to nothing or anywhere in between.

Similarly the end user can also drill down and just change certain aspects within that variable so they can target very specific constraints.  And we're going to demonstrate how this works and why it's so important in just a few minutes.  The third differentiator for PVMapper is its built-in scorecard.  This is important in that this really defines the primary use of the software, which is giving the end user the platform to analyze multiple sites, using the variables that they deem are important with their own customized waiting or significance level.

It basically provides an easy to read decision support function that summarizes all the data that's been crunched in the background and we're going to see that in a minute. But getting back to the primary use of the software, instead of a developer or utility paying for 12 different interconnection studies for a dozen potential sites to make their final determination, our goal is that the developer can use PVMapper to reduce this number of sites to three or four that they then pay interconnection studies for.

We're not negating the need to perform due diligence on the developers' part, whether it's producing environmental impact statements, or engaging the public for certain sites. We're trying to prioritize the best sites with which a developer might want to move forward. Another differentiator I mentioned is the flexibility, scalability, and expandability of the software. PVMapper is built on open source framework, which means the source code; including the software's development process is freely available.
Anyone can take the source code and use it as they like to expand it, to integrate additional data sets or other resources, to develop add-ons, plug-ins, or even change the scope of the software so they can use multi-criteria framework for different technologies or other land uses. As an example, because its open source the scalability allows data companies to write code for and offer plug-ins that contain their own proprietary data layers for their customers' use in PVMapper.

Following the same train of thought, the open source platform allows the software to continuously improve over time and become more refined after our final release. As a team we realize how important the open source framework is to keep PVMapper relevant, up-to-date well into the future, and it ultimately provides a single application that houses all the data needs for siting decisions.  

Finally, PVMapper has a reporting function that provides all the background information, including the metadata, the calculations used, any waiting changes to the different variables; and these are often critical. This type of information is critical for establishing trust and provides the format or the information needed by decision makers, funding agencies, investors, and other prospective end users. We'll show you the mock-ups that are currently under development.
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The next slide here really talks about what's going on in the near future.  First we're hosting a booth at the Solar Power International Conference in Chicago next month.  If you're attending please come by our booth.  We'll be providing live demos there, answering more in-depth questions regarding the software, the survey, the research design, the sustainability, and really anything about the project.  We'd love to see you there.  We're also beginning our beta testing phase.

Our formal testing will include some black-box, some gray-box, and some white-box sessions.  We're interested in recruiting a variety of folks for these from GIS professionals to solar developers to software programmers to try and crash the code.  Please keep this in mind and let us know if you're interested in participating. Finally longer term we're looking for ways to transfer ownership of the software over to the open source and solar communities.
This transition is going to include developing a user advisory committee who will be responsible for approving future patch deployments for example. We'd also like to have folks who are interested in using PVMapper as a platform to launch more sophisticated instances much as Red Hat is to Linux for example, or those folks who might develop modules with proprietary datasets. I wanted to close out the introduction by explaining what you're about to see in the demonstration.

We're going to log in, create a project, and draw some sites. We're going to look at the scorecard for our site and discuss how the scores are calculated. We'll add some layers, remove a few, and then we'll change some variable weights to see how they affect the scorecard which we'll dive into a little bit deeper in terms of what the scores actually mean. Before I turn over control to my colleagues at INL, Randy Lee and Scott Brown, I wanted to thank you all again for taking time to join us today.

Please take some notes and remember that we'll have about 10-15 minutes for questions at the end.  If you'd like to type your questions in the GoToWebinar question pane during the demo, Randy and Scott are going to do their best to monitor the questions coming in so we can ensure clarity of our discussion. If you have other questions, again we'll have time at the end.  But you can also send questions or other feedback directly to me. My e-mail address will be at the end of the presentation. DOE will also be posting a copy of this presentation.
With that, Randy and Scott, let me give you control here.

[Speaker: Randy Lee]
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While we're waiting for this to switch over I just want to thank you all again for attending. We're excited about getting this application out. We've just reached our deadline for the beta version so we're ready to get this out and get tested and present to everyone. Like Dave said while Scott is demonstrating the application I'm going to keep track of those and we'll interject those where they're pertinent and try to keep up as we're moving through. I'm going to turn this over to Scott and he's going to walk you through the whole application.

[Speaker: Scott Brown]

Thanks, Randy! Thanks, Dave! Hello everyone! What you're seeing now on your screen is the main PVMapper web page which you'll see before you log in to the application.  We'll go ahead and do that now. There's a moment to discuss a note on security. All your data is fully secure in transit and at rest on the server that we're running. Users during the beta process may see an SSL certificate warning when you first go to web site. That's because we haven't finalized the server we'll be hosting on.  


Beta security is a top issue for us in the construction of this application and we hope to ensure that your sensitive data remains yours and your business logic or rules do not become the property on accident of your rivals or competitors. Now this is my first visit to the web page so I'm going to go ahead and register to create a new account. I'll enter some credentials here and the registration is as simple as that. I'm transported to the application.
You see the default view for application is of the continental United States. Most of our data that we have to assist in solar siting is limited to CONUS.  I'll take you over some basic use of GIS system. Those of you who are familiar with Google Maps may find it a little bit redundant but you can obviously click and drag, double-click to zoom in. There are also pan and zoom controls here on the left. Now I'd like to cover some of the data layers that we offer in our tool.

One of the strengths of PVMapper is its ability to take all of the data that you use for siting decisions and present it in one unified interface. First we have a number of base maps. In addition to the open street map data that you can see now, we have Esri topographic data, Esri street map data, and world satellite imagery. We also support a number of tool data layers. These layers are used to assist in your siting process by the tools that we use. These will include power infrastructure, as well as, land management agency, land cover, and protected area classifications.
Now you may notice that the map view has turned into sort of angry fruit salad. We've also included less colorful base layers to accommodate this. The first and most obvious answer is just to disable all base layers. That gives you a straight white background so you can look at only the overlay map data.  We also have a shaded relief base layer which gives you topographic covering of mountains that otherwise has no color so that you can look at the land management organizations, land cover, and protected areas that you're interested in.

I'll continue moving down the list of layers that we have available. These include several values of irradiance data. That includes tilted flat-plate irradiance as well as DNI and GHI. Those of you in the solar industry know that there are some subtle differences between these numbers and the use of one or the other relates to what sort of physical infrastructure you're planning to install at a site. The tilted flat-plate irradiance represents average annual value for their given location.
We have an identified function here. It's a standard sort of GIS identify and we can run that on this irradiance value to not only get your average annual irradiance but also average monthly irradiance value. These may be useful as your study progresses. I'll go ahead and disable the identify tool and continue. The last collection of layers that we have is reference layers. These layers aren't necessarily used to judge a given site against another site. They're far more often used to provide a convenient source of information for you as a developer to give additional context to a site location.

These include county data as well as Indian reservations, rivers, and road data. I'll move on from here and I'm going to enable a couple of layers. We're going to locate our very first site.  I want a land management agency. As a developer I'd prefer land that is not run by a management agency but is rather in private hands. I'll also enable power infrastructure. I'd like to locate near existing lines and substations if possible. I will move from shaded relief to a topographic map. I'd like to locate away from existing suburban developments.
I'll stroll through the map here.  There may be some refresh time limitations with base data. Of course we're gathering base layer data from a number of different servers and querying all that can at times be difficult.  Again we have our area of study near Phoenix.  It's a prime area for solar development. I'll be locating some infrastructure around here.  Ideally I'd like to locate near a power infrastructure. I'd also like to locate away from any sort of land management agency conflicts that we may have.
Here you can see a high value transmission line. This is probably a 240 line. Zooming in a little bit further we can see an existing substation outlined here. Locating near these features would be quite advantageous. I'll go ahead and add our first site. I'm going to locate near this canal but not on top of it. The add a site tool I've enabled and I can just draw an arbitrary polygon or any sort of shape I want for a site location. I'll double-click to finish that polygon and I'll give the Site A name.

You'll notice now that our scorecard has popped up. The main scorecard or scoreboard is a primary feature of PVMapper. I'll be spending considerable amount of time discussing it during the demo here. For now I'd like to go through and discuss all of the available tools that we have to discuss by name. At the top are geographic siting tools. These provide you the gross area of the site I picked, which is just a little over half a square kilometer. We also know that it has a slope of zero degrees which is a fairly flat site.
It could be good for development, in addition to an elevation of about 500 meters above sea level. We also have a number of land use tools shown. This shows that we do not overlap any protected areas or land management regions. It looks like there is a land management region immediately to the west of our site. We have not located over top of it. You can see that by looking at the land management layer here that's enabled. You can see that it's a light blue color which indicates that it's land management probably by a state entity.
Moving down we also have a meteorology tool. These calculate the DNI, GHI, and tilted flat-plate irradiance for any given site. You can see that our direct normal irradiance is about annual average of seven kilowatt hours per square meter per day which given this site size would give us a maximum of 0.185 megawatt of average annual output. Of course your actual installation will probably be lesser because of losses. There exist many tools to discover these sorts of loses.

Then we have power infrastructure tools. These indicate the distance to a nearest substation and nearest transmission line. As we've picked Site A to be located right next to a substation it seems to be about 400 meters away from the fence line and then about 200 meters away from the transmission lines coming into and out of them. We can also tell that the transmission line is a 230 kV line.
All of these tools are modular. We have a modular API. It's hoped that larger solar developers or independent software developers will add modules. The modules can be individually enabled so that your business logic is not exposed to your competitors. The final score tool I'll discuss today is the social acceptance tool. This is another one of the core strengths of PVMapper; we have two years of survey data which we're currently going through, finding respondents' acceptance to solar installations at a distance from different types of features.

This example tool is giving us our social acceptance from a distance to wetlands. It's showing us that only six percent of respondents would accept this site built given its distance to a wetland. The wetland that it's talking about is 0.07 miles away, which probably indicates it's this creek or river. We can switch over to world imagery and see this is one of the many Phoenix irrigation canals that move potable and non-potable water throughout the valley.

Of course as an expert you may know that Phoenicians do not tend to see the canals as something that deserves conservation. You may be able to dismiss this value. In other parts of the country wetlands tend to be better preserved and there's more social rigidity against it. This value is not necessarily 100 percent authority but it does give you a suggestion as to what you may expect. The final tools I'm going to describe are weighted score total tools. 
These two tools give you the total score of all the tools above. First we have a weighted average score. The weighted average score contributes to the color of the site itself.  You'll notice they're both sort of a light green. Also we show in this the lowest score. In this case it's a wetland proximity given our distance to the nearby canal. The lowest score is included because while a given site may have a very high average there may be one low score that prohibits development there.

The totals tools are also modular. Developers, either software developers or PV developers, can add additional statistics to these as necessary. With that I will venture forth and add a couple more sites so that we can run a comparison. First I'll switch us back to open street map data and I'll disable these overlays. Maybe topographic might be easier. Then I'll find just a couple of sites or locations that look like they might be ideal for development.  

This might be good. Check the imagery. It looks like some farmland near a railroad. I'll add a site there. We'll call it Site B for now. You'll notice that the scoreboard instantly updated with Site B's score values. I will also go up and find a location for a third site, perhaps here. This looks like an abandoned air field. We have a lot of scrub brush overgrowth. This might be an ideal place to develop. We finish the site with a double-click and I'll label this Site C.

Now I have our three sites put down and we can conduct a comparative analysis between the three.  I'll bring back up the main scoreboard. You'll notice that we didn't address scores that the tools give directly. You'll notice that the scores do very between the sites.  We talked a little bit about the nearest transmission line. When we located Site A we specifically chose the site very close to transmission line and a substation. Sites B and C weren't so lucky.
Site C is about 2 kilometers from both a substation and a transmission line. Site B is just under 8 from a transmission line. The distance here is put through a utility function which is what yields our ultimate score: a score of 99 for Site A versus 82 for Site B. These utility functions may vary depending on your business rule or individual process for selecting sites to develop. We can edit this utility function by clicking on this button.

Here we can see that as distance to transmission line increases the score that will result from these decreases, up to about 29 kilometers. Then after that the score seems to drop off precipitously. I'll use these controls at the bottom to zoom out from the utility function a little. Now let's pretend that we have a business case that says that connecting to existing transmission infrastructure is very simple for us up to a distance of about 7 kilometers.
I'll click and drag this point so that any distance of 6.8 kilometers or less is given a score of 100. Let's also say that there exists some rigid fixed cost beyond that distance of 7 kilometers which is, while not entirely prohibitive, extremely difficult to face for us when connecting to existing power infrastructure. I'll go ahead and emulate a step function to represent that. We'll say that anything over 7.3 kilometers will only have a score of about 25.  I'll hit okay on that and as you can see the scores for the nearest transmission line distances have been updated.

Now Site A has a score of 100 for being just 200 meters away from the nearest transmission line whereas Site B at 7.3 kilometers; its score has plummeted to 25. Its score is also listed as the lowest score which may prohibit us from developing at that site.  Now many of these tools produce simple numerical results that are easy to put into a utility function, such as kilometer's distance to power infrastructure or percent of respondents who can accept a given site being developed where it is.

Say 6 percent for Site A versus 22.9 percent for Site B which is further from wetland.  However land use tools and other tools that will be developed produce categorical results.  Categorical results are things like Site A would've been built over hibiscus agricultural vegetation versus Site B which is built over North American warm desert scrub and grassland. Now it's not immediately obvious how you would put these utility functions.  But any user of Netflix knows a simple straightforward qualitative scoring system and that's to rate things based on star values.
We have a categorical rating system. Here you can see both of the categories found in any of the sites that we visited. For us developing on existing agriculture may be fairly straightforward. I'll give those four stars. However developing on desert scrub and grassland may be even easier than that. I'll go ahead and rate that at five stars. Clicking okay you can see that these scores update. Now Site A for hibiscus agriculture has a score of 80 versus Sites B and C has a score of 100.
You'll also know that while Site A we took pain to make sure that we did not develop over a protected area or a land management area, Sites B and C were not so lucky. Site B is developed onto State Board trust land and Site C looks like it was developed on 
State Board land as well as a Department of Defense site. It appears that our out of use landing strip may still be owned and operated by the DOD.  
I'll go into the star ratings. My fictitious development agency has had a difficult time lately working with the State Trust Land Board of Arizona. I'll give that one star. Conversely we've never successfully worked with the Department of Defense to get any of their property. I'll go ahead and rate that as zero stars. I'll click okay and you can quickly see that the Department of Defense protected area is now given a rating of zero stars which results in a score of zero. This may prohibit us from developing on Site C.

However the average score for Site C is still quite high. That's because the protected areas tool only has a weight of ten, the same weight that most of the other tools currently use.  If we were to change this weight, and I'll give it a weight of 100, we can quickly see that the average plummets for Site C. Its average is now 43 and the site on the map is colored in orange. We can also see that if our land cover is just not as important you can lower its score and results will also update. 

Site C's average score for the land use group is now only eight, which is a very pitiful score. Let's turn our attention back to Site B. We know that it overlaps State Trust land, but I'd like to see more detail about that. We'll zoom in and I will enable the land management layer or the protected area layer. It's listed as a protected layer. I'll switch to the topography layer. It's easier to see. You'll notice that Site B only overlaps a very corner, an edge of this State Trust land.

We might be able to adjust this site by clicking and dragging it so that it no longer overlaps and might be a better candidate site. We'll go back to the main scoreboard which has updated while we were editing that. We'll note that yes it now lists no protected area overlap and has an average score of 80 versus the 70 that it had before.  
The final feature that I will be showing you of the current version of PVMapper is our reporting features. There are many additional reporting features we plan to develop in the coming months, in addition to more social acceptance tools and other features. Our existing reporting feature is to print out the main scoreboard which you do via this simple print button. It cuts out the rest of the map and uninteresting features and we'll just print the scoreboard as you've customized it with all your values and totals.

I appreciate your time and I will now turn control back to Dave Koehler, my wonderful compatriot who will lead any remaining discussion and a period for answering questions.  

[Speaker: Dave Koehler]
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It looks like we have a couple of questions that we can take while we're switching over.  The first one has to do with the flexibility to change the relative scoring to a different set of preferences. Hopefully we answered that question when Scott made the change to the weighting factor for the particular layer and score that we were looking at for land management. If not, please clarify a little further what you're driving at there. 
[Speaker: Scott Brown]

You're free in the system to adjust any of the weights. You can also adjust any of the score utility functions. Those are very helpful. From using two points min/max step functions which we illustrated to sinusoidal curves, bell curves. The utility function space is open to customization to try to fit it as best as possible to your own construction preferences.
[Speaker: Randy Lee]

The second question is asking whether we have socioeconomic information in there.  
[Speaker: Dave Koehler]

The answer is no but due to the way that we've constructed this framework it's easy to add tools that take advantage of socioeconomic information such as census data or more specific information that you may have from proprietary data. The answer is yes we can do that. It's not in there at the moment.

The next question is have we considered adding brownfield sites to this and how hard would that be? We have talked about that. That's a fairly easy thing to do. Again, adding another tool that takes  advantage of looking at brownfield sites or just adding brownfield sites as a layer in our reference data so that we can see whether we're adding a site on there or not.


Can we refine the tool to include more granular data? Yes and that kind of leads to some of these near term additional activities that we have coming up. One is to let users import their own information. That's going to be much more granular and have more detailed information for things like productivity of farm land and trying to use less productive farm land, as your example stated.
[Speaker: Randy Lee]

Can we switch to English units?
[Speaker: Dave Koehler]

I suppose that's probably not hard.  It's just we are showing the attributes that came with the data. Some of them show kilometer; some show miles. That's a fairly easy thing to standardize if that's desirable.

[Speaker: Randy Lee]

Can you touch on the soil type?

[Speaker: Dave Koehler]

Do we have a soil layer in our – It's a reference layer.

[Speaker: Scott Brown]

We have a soil layer. We don't have a tool to take advantage of the soil type layer yet. Far in our conversations with PB developers we have yet to meet anyone who has mentioned that soil type but there's a concrete definition for better and worse soil that can work at a national level. Again with the modularity it'd be easy to add a module. You could.  Small software developers could. Companies can.  And extend this existing framework.
[Speaker: Randy Lee]

There’s a question that is asking for clarification. Yes we are going to provide a tool that lets you bring your own GIS data in. For instance, if you have data you paid money to get: Ventyx power line data, you've develop your own site polygons in a GIS format.  The tool will allow you to bring those in and utilize them the scoreboard.

[Speaker: Scott Brown]

How does it interface with PVWatts and SAM? You're I guess looking at our additional functionality bullets there. That is something that we committed to do and we're still exploring how to make that happen. We've worked with Ted Quimby and others at NREL to figure out how to integrate information from one or both of those tools and that's in the coming months. We don't have a lot to report on how exactly that's going to happen just yet.  Good question though.
[Speaker: Randy Lee]

Some of the other features or activities as you can see from this slide that we are going to work on: metadata for everything so that you hover over a site. You hover over a tool – any cell within the scoreboard. You'll get information about how that happened, what the calculations were, metadata for all the GIS layers, where they came from, information about their origins. Like Scott said a reporting tool that's a little more robust than what it is right now which is just printing the scoreboard. We'll have the ability to put some of the metadata that we just talked about added onto the end of it and small maps that show the sites and other detail like that.
Of course we've had a bunch of people ask about KML, so we take the information from a site you developed, including the polygon that represents that and the information that's in the scoreboard showing up as an attribute table to go along with it as well. Is there more to add to that?
[Speaker: Scott Brown]

I don't believe so. Dave did you want to cover any other futural developments? Sounds like no.

[Speaker: Randy Lee]

We had one other good question here, actually a great question. What development languages does the API allow for?
[Speaker: Scott Brown]

Presently the API is principally written in JavaScript. That's partly due to security concerns. We wanted to ensure that any additional functions or features that you wrote for your in house use never saw the light of day of our servers. All we need is a URL address that you will use internally and for you to add those to an internal database list for your users so that your users can link so the JavaScript files that you've developed.  On the server side our software is .NET based not ASP.NET.  
That's what we use to connect to the database and to do backend user logging information that's a robust system and well-verified to be able to keep different bits of user data separate.  And then our database is MongoDB. It's a document database. It was used by Twitter considerably. It's a very fast and efficient database for working with very large volumes of data. We are pretty confident that that could be used by other API developers as well.
We appreciate all the time you have given us today. We'd like to continue to answer questions. We'll be on as long as it takes. As Dave Koehler mentioned that's his e-mail address. I'm sure he'd be more than happy to respond to any other inquiries directly.

[Speaker: Dave Koehler]

Yes, that's great! Again thanks for joining. We'll have Courtney go ahead and open up the audio. We can take audio questions now. We do have the principal investigator, Dave Solan on as well. Any of us can answer questions and we'll stay on for the next 15 minutes or so.
[Speaker: Courtney Kendall]

Thank you very much Dave, Randy, and Scott. I appreciate it. We do have a question here. How does this application help with the reduction of balance of system costs?

[Speaker: Dave Solan]

Thanks for the question. This is Dave Solan. Really it happens in two ways. One is that as you can see we've optimized it for the specific users who might have different needs. In working with our industry steering committee we found that by allowing the developers themselves in house to customize the tool according to their needs we're saving anywhere from a couple weeks to a couple months, which will help save some costs internally.  

The second way is that through the social risk parts of the tool, and we're entering the third year where we're going to do another survey and do some normalizing. Is that we're helping the developers plan to avoid the most contentious areas, or at least have an engagement plan or know where the public is most likely to push back or where they prefer certain types of things. From the first two years of the survey we found that it's pretty consistent in the type of land uses that the public prefers to both avoid or to site things. 

At the end of the day when it comes down to it, although solar is renewable it is power infrastructure and the public definitely has pretty strong opinions about where they've put industrial infrastructure. At the end of the day it is internal business costs. We're hoping to avoid pursuit of project that developers go pretty far down the road and find that they either have to abandon or get pretty big delays that will contribute to their financing costs.  So we want to help with that.
[Speaker: Courtney Kendal]

This person had said can they have multiple projects under their user account on the PVMapper?

[Speaker: Dave Koehler]

Randy do you want to take that?

[Speaker: Randy Lee]

Yes, that's a future development that we're working on so that when somebody registers for the tool they can have multiple projects so that they don't have to look at all the projects at the same time, which will make the map zoom out to various locations where these sites might be. They can focus on a particular set of sites that belong together.

[Speaker: Scott Brown]

It also means that you can customize your utility functions for the reach when you're investigating. If you know that those in Phoenix do not care as much about wetlands as those in Louisiana you can customize that weighting and it'll save with that local project.
[Speaker: Courtney Kendall]

Is it possible to search for a location by name on the PVMapper?
[Speaker: Scott Brown]

Name search is something we've considerably discussed. Obviously Google and Google Maps have made that a standard requisite feature on most GIS web map applications. It would be rather straightforward to implement a simple name search bar in the top center.  We have no immediate plans to put that in for the next two months but it's certainly achievable and if there is interest enough please let us know if there is. If there's interest enough we can fit that into the last year's funded development.

[Speaker: Courtney Kendal]

Great! Will the PVMapper allow end users to import their own GIS data?

[Speaker: Scott Brown]

Yes, as discussed it'll let you load polygons for sites that you've already constructed in another tool.  It will also let you develop tools of your own to host Ventyx data or other datasets that you may have purchased access to or constructed. You can either develop a custom tool or use a tool that we'll have built in to load simple datasets for you.
[Speaker: Courtney Kendall]

I encourage the attendees to go ahead and ask any questions at this time.  Is there anything else that you guys would like to add at this moment?

[Speaker: Dave Koehler]

Not that I can think of here, that I know.


[Speaker: Courtney Kendall]

It looks like those are all of the questions. Let me see here. It looks like you guys covered most of them as they were coming in so that's great. At this time I guess we'll go ahead and thank our speakers: Dave Koehler, Randy Lee, and Scott Brown for their time today.  We will be posting presentation slides, audio, and transcript within the next week on the SunShot website.  And I will be sending out an e-mail with the link. This concludes today’s webinar. Thank you for attending and goodbye. 
[End]
