PAGE  
4
Geography 464



Professor Timothy Nyerges

Spring 2017
TA: Gene Martin

     






	Assignment 6. Part 2.
Traffic and Environmental Impacts of the

Proposed Terminal 91 Biotechnology Research Park


1.0  Introduction – This is the same as the introduction in Part 1.  It is repeated here for continuity.

In Lab assignment 6 you will analyze the impacts associated with converting Port of Seattle Terminal 91 into a Biotechnology Research Park with wetlands restoration. The purpose of your impact analysis is to provide information that can be used to assess how the proposed land use changes would affect the area. An impact analysis can discover both negative and positive impacts to the site itself, as well as the surrounding area, both of which are important for the area as a whole.

Of course, deciding which impacts to measure is a critical stage in doing this kind of analysis. As a matter of expediency, we have defined for you two forms of impact analysis: (1) traffic impacts from new commuters to the proposed facility, and (2) environmental impacts from both the new commuters and from the proposed wetlands restoration.

With the geodatabase development in Lab assignment 5, you can now move on to this two-part impact analysis.  In this assignment you will investigate how the biotech workforce might impact traffic conditions in the area and how the facility might impact environmental conditions.  This is a two-part project.  Each part has a different set of learning objectives and deliverables.

1.1 Overview for Parts 1 and 2 

Part 1. In Lab 6 Part 1, you will conduct a traffic impact analysis using a network routing technique to determine which roads employee commuters would likely travel on, and determine the impact the increased traffic will have on the existing road network.

Part 2. In Lab 6 Part 2, you will conduct two kinds of environmental impact analyses. The first is a method for estimating the impact of runoff pollution from the additional traffic loads due to Terminal 91 development. The second estimates the effects of the wetlands restoration as an attempt at environmental impact mitigation.

1.2 Data
2.0 Background for Part 2

In Part 2 you will perform two different environmental analyses: (1) an analysis of the cost from water pollution runoff from roadways due to the increased traffic, and (2) an analysis of the impact of restoring a wetlands area, using an environmental (ecosystem) services model, as a part of the overall project design.

Pollution runoff costs will be calculated using a standardized, average monetary value placed on water runoff volumes estimated by vehicle-mile traveled. These values and the procedures are outlined below.

An ecosystem services model attempts to place a monetary value on an environmental issue as a way to include that issue in a financial cost-benefit analysis. Ecosystem services models are used in many circumstances to enable decision-makers and stakeholders to discuss environmental issues in terms of budget planning where such issues have historically been externalized (marginalized) because they are part of natural processes. The ecosystem services analysis is provided below. 
2.1 Workflow for Part 2

1. Calculate the cost of pollution runoff from the additional traffic generated by commuters to the Biotechnology Research Park.

2. Calculate the benefits of restoring a portion of the Terminal 91 uplands as a wetlands area. To do this, you will edit the Terminal 91 feature class polygon into two different polygons – one for the research Facility and one for the wetlands. You will do this twice, using a different sized wetlands area for each scenario. You will then perform an ecosystem services calculation for each scenario.
2.2 Pollution Runoff from Additional Traffic

Pollution within stormwater runoff into surface water and ground water has a serious impact on water resource quality. Water resources are continually degraded due to this runoff. A November 2007 report from the Dept of Ecology on Toxic Substances on highways reports that highways cause more pollution in Puget Sound than any other source.  Unfortunately, vehicles produce various kinds of waste products that are discharged onto the roadway and are washed into the stormwater drains and find a way onto land surfaces than run to rivers and creeks. Consequently, stormwater runoff costs occur in the normal operation of motor vehicles. 

Evaluating the environmental damage from pollution runoff can be done by assigning a cost (in dollar terms) to the runoff.  For the purposes of this assignment use the value of $0.014 per vehicle mile traveled as the cost of stormwater runoff pollution.

To calculate the daily cost associated with pollution runoff from the extra vehicles commuting to the proposed facility, you will need to know how many additional vehicles traveled how far for each of the routes you used in the traffic impact analysis in part 1. Don’t forget that each vehicle makes two trips per day – to and from work.

Like previous assignments, this assignment will not tell you exactly how to go about this analysis, other than to mention that you have all the information you need in your geodatabase. It might be a good idea to review the various attribute tables of the feature classes you have used and/or created to figure out if what you need is in there. You can discuss this with your classmates.

Deliverable 1: Traffic increase/pollution runoff map. See last page for a full description. 
3.0 Wetlands Restoration/Environmental Services

As previously indicated, the development proposal for the Terminal 91 Uplands would divide the area into two parts: the southern part will be the biotech research facility, and the northern part will be the restored wetlands. The City of Seattle has devised two options for dividing the area, one from the Mayor’s Office and one from the City Council Sustainability Committee. The Mayor’s office would like to see less wetlands and more research facility. The Sustainability Committee would like to see less facility and more wetlands. Their positions are represented in two feature classes in Lab6_wetland_services.gdb: MayorPolygon, SustainPolygon. The ‘Use’ field identifies each stakeholder’s interest in how the site will be utilized.  Copy these feature classes to.your Termina91Impacts geodatabase in the EnvironmentalImpacts feature dataset.  Make entries to your Information Needs and Data Layers Log to include these in your list of available data resources.

Using a value of $2,178 per acre per year calculate the value of wetlands restoration to calculate the benefit of the restoration. 

3.1 Orthophoto Image Data

The City has provided orthophotos of the Terminal 91 area and can be found in the Lab6_netowork_orthos.gdb. Details of Seattle’s urban fabric have not been necessary up to this point but the landscape architects and urban planners find their clients and citizens prefer a more nuanced view of the current landscape and possible future landscapes.  The orthophoto details will also help you to better appreciate the stakeholders’ preferences as they are reflected in their choices of which parts and how much of the landscape to dedicate to wetlands or facility footprint.
Make sure to log these additional data items on your Information Needs and Data Layers Log.
3.4 Determining the Environmental Services Contribution

For wetlands restoration, the environmental benefits are calculated based on the amount of area of the new wetlands. As noted above, we will be working with a predetermined constant for this benefit of $2,178 per acre per year. The final task involves three steps: 1) determine the units in which the field is measured; 2) calculate the area of each polygon in acres; and 3) perform the Environmental Services calculation.

1. Determine the units of measure in the SHAPE_area fields of the attribute tables in both SustainPolygon and MayorPolygon. Here are some hints:

a. Look at the numbers in the attribute table and your real world experience with object size and distances to form an idea of what units might be appropriate. Are these miles? Centimeters? Feet? You cannot know definitively by doing this, but you can get a sense of the order of magnitude.

b. Look at the properties for these two feature classes. You can assume that if ArcMap calculated the areas for you, it did so from what it knows about the spatial dimensions in coordinate units, which are what?
c. Look at the ‘spatial reference system’ section in the metadata.

d. Remember how area is measured and use the appropriate units. (Remember: area is a two-dimensional measurement!)

2. Now that you know the area of the polygons in the coordinate units, you need to convert that area measurement into acres. For each feature class (SustainPolygon and MayorPolygon), add a new field of type double called “Acres” (you may need to close ArcCatalog if it is open in order to add the new field). Use the Calculate Values option (i.e., the Field Calculator) to populate these fields. You can look up the conversion factor on Google by typing in the search box something like: convert square centimeters to acres.  You might also look back to see how area calculations in acres were performed in earlier labs.
3. Finally, use the environmental services constant to calculate the total environmental services derived from each scenario. You will show these values on your next map. 

Deliverable 2: Wetlands restoration scenario maps. See below for complete description.
5.0 Deliverables

Deliverable 1: Create a map using appropriate cartographic methods depicting the percent increase in predicted traffic volumes from this analysis. Symbolize the road segments that have a TraffPerCent=0 with gray, and all other values with appropriate colors. (Think about your chosen stakeholder perspective when choosing colors. Is this increase alarming or is it a good thing?).Once you have color-coded the percentage increase in traffic, indicate the total pollution stormwater runoff cost that exists for each route. For this, choose the presentation method that best suits your stakeholder’s interests. For example, an environmental group may want to make the runoff costs prominent, while other groups may not. Make sure your map has all the necessary elements, including a title, proper data classification, legend, scale bar, data sources, author information, etc. Turn in a color copy of this map.
Deliverable 2: Create maps of each of the proposed wetlands restoration scenarios showing the locations and sizes of the restoration and facilities areas. These two maps can be on separate sheets or both on one sheet. They should also include the information you just created regarding the total environmental services derived from each scenario. Be sure to label the maps to indicate which scenario each describes. Also label the polygons with their proposed function (facility or wetlands) and total acreage.
Deliverable 3: Stakeholder assessment. A traffic analysis and an environmental analysis for the proposed Terminal 91 project have been completed. This accomplishment should provide insight of the costs and benefits from two different wetlands restoration scenarios under the proposed plan, given the assumptions made. But what does this mean to you and your adopted stakeholder group? Now is the time to assess and draw conclusions from the information in the analysis.

Write a 1-2 page (double-spaced) Position Paper outlining your stakeholder group’s reaction to the information provided by the analysis. Imagine you are writing to the Mayor or City Council about your reactions to the findings. This paper should include at least 4 paragraphs as follows.
· Paragraph 1 should be an introduction that clearly indicates your stakeholder group and whether you approve or with the findings of the analysis. For the environmental analysis, be sure to indicate which of the wetlands restoration scenarios your group favors (if they favor either one).

· Paragraph 2 should explain why your stakeholder group approves or not with the results of the analysis, and why that group prefers one of the suggested restoration scenarios (if it has a preference; if it does not, this paragraph should explain why it does not).

· Paragraph 3 should critique the analysis itself. Is this approach a good one to get at your stakeholder group’s values? What is positive about this approach, what is based on faulty assumptions, and what was left out of the analysis? Remember, only include positive and negative criticism that is important to your stakeholder group perspective. 

· The final paragraph should restate your stakeholder group’s position on this matter, draw conclusions, and suggest improvements to the analysis if needed. Keep this paper around 2 pages, double-spaced.
 Deliverable 4: An updated version of the Information Needs and Data Layers Log. 
