Urban Run-off Hydrology

Service-learning Project in Cooperation with the City of Burlington

This, our last project of the year, will examine the hydrologic changes that follow urbanization.  We will be working with Ray O’Connor, the code enforcement officer for the city of Burlington as we collect and interpret data.  The overall goal of the project is to study the hydrologic effects of both the planned and unplanned land-use changes that have occurred in Burlington.  

In particular, we will be examining how the amount of impervious surface has changed over time in residential neighborhoods.  The amount of impervious cover determines how much water (rain and snowmelt) runs off into streets and sewers versus how much percolates into the ground.  Impervious cover includes buildings and their roofs, paved parking areas, side walks, and informal parking areas and paths that have been so severely compacted that most porosity has been lost.

We will do surveys to see whether impervious cover is related to occupancy and building condition.  For example, is total impervious cover related to the number of people who live in a building?  Do poorly maintained buildings have more informal parking?  Is their a relationship between owner occupancy and impervious cover?

We will work in 7 groups of two.  You may pick your own partner.  This project will culminate in a poster session; there is no written report.  Each group will be assigned one city block to study.   All the field areas will be in walking distance of UVM.

The project has several phases.

Phase 1.  Historic Air Photo Analysis.  Examine and characterize the 1978 1:1250 air photos.  To do this, you will need tracing paper to overlay on the photo and colored pencils for mapping units.  For each property on your block, you should map the following units and create an excel spread sheet that looks like the example below.

	STREET ADDRESS
	LOT AREA
	BUILDING FOOT PRINT AREA

1978
	FORMAL PARKING AREA

1978
	INFORMAL PARKING AREA

1978
	SIDEWALK AREA

1978
	GREENSPACE  AREA

1978

	
	m2
	m2
	m2
	m2
	m2
	m2

	
	summation
	measured (OP)
	measured (OP)
	measured (OP)
	measured (OP)
	Measured

(OP)

	144 North  Willard
	241.5
	86.7
	0.0
	0.0
	0.0
	155

	140 North Willard
	282.6
	98.2
	0.0
	0.0
	0.0
	184


Phase 2.  Contemporary Air Photo Analysis.  Examine and characterize the 1999 1:1250 air photos.  To do this, you will need tracing paper to overlay on the photo and colored pencils for mapping units.  For each property on your block, you should map the following units and create another excel spread sheet that looks like the example below.

	STREET ADDRESS
	LOT AREA
	BUILDING FOOT PRINT AREA

1999
	FORMAL PARKING AREA

1999
	INFORMAL PARKING AREA

1999
	SIDEWALK AREA

1999
	GREENSPACE  AREA

1999

	
	m2
	m2
	m2
	m2
	m2
	m2

	
	summation
	measured (OP)
	measured (OP)
	measured (OP)
	measured (OP)
	Measured

(OP)

	144 North  Willard
	241.5
	86.7
	0.0
	0.0
	0.0
	155

	140 North Willard
	282.6
	98.2
	0.0
	0.0
	0.0
	184


MAPPING IS DUE APRIL 23

Phase 3.  Field check your work.  For some properties the air photo analysis will be uncertain and you will want to travel to the field to check you delineation.  This may be true particularly for informal parking areas.  Walk your block with your airphoto map in hand and check ht accuracy of your airphoto interpretation.

Phase 4.  Door-to-door survey and property evaluation.  Using forms designed by the city and the infamous Jim Kurfis (who started this project two years ago), evaluate each property on your block and try to speak to one person living in each house.  These data are very important for determining the relationship between social parameters and the resulting landscape and hydrologic impact.  You will find your best door-to-door times are evenings and weekend mornings.  Do property condition surveys any time it is light out!

PLEASE be polite and remember that you are representing the University and the Geology Department.  Introduce yourself and explain the project to people.  Dress reasonably, Kurfis found that more folks talked to him when he wore a nice shirt.  Give people an information sheet.  Most people will be very interested and will help you out.  Invite them to the final presentation.

Phase 5.  Hydrologic calculations.  You should make two different types of hydrologic calculations.  DUE APRIL 25.
The first is a curve number calculation that will allow you to estimate run-off volume for a storm in your study area as a function of land use change.  See Dunne and Leopold, p. 291-298 and problem 10-3 for instructions.  You will need to calculate weighted curve numbers for your study area based on the data you collect from the 1978 and 1999 air photos.  For comparison, calculate runoff volume for your area assuming it was forested (presettlement) and pasture land (pre development).  For your storm, assume the 10-year recurrence, 6 hour rainfall for Burlington (see D+L, p. 61) and antecedence moisture category II; soil type B.  You should generate a table that resembles the following:

	Land use
	Date
	Weighted curve number
	Study area size

m^2
	Total rainfall
	Runoff volume (m^3)

	forest
	1500
	
	
	
	

	farmland
	1820
	
	
	
	

	residential
	1978
	
	
	
	

	residential
	1999
	
	
	
	


To illustrate the importance of impervious parking areas, consider how much water would run off a typical residential parking area that is 10 feet wide and 30 feet long during this storm and enter the city sewers.  

The second hydrologic calculation allows you to estimate peak flow from your area.  It is called the Rational method and is outlined on p. 298-305.  Follow the same weighting method you did above using the top of table 10-9 and assuming a heavy soil. Be careful with units (see eq. 10-2b).  Calculate “I” by taking the 10 hour storm total and presuming that it falls evenly over the storm period.

	Land use
	Date
	Weighted “C”
	Calculated Intensity (in/hr)
	Peak discharge (m3/s)

	forest
	1500
	
	
	

	farmland
	1820
	
	
	

	residential
	1978
	
	
	

	residential
	1999
	
	
	


The goal is for you to examine how the volume and peak discharge have changed over time in your study area due to urbanization.

Phase 6.  Statistical Analysis.  Using the data that you have collected, see if you can find any patterns between the various parameters you have measured.  Does the amount of impervious surface differ between rental and owner occupied properties?  Where is most informal parking found?  Are there relationships between property use and property condition (peeling paint, structural problems, garbage).  Is building size related to the size of the parking areas?  Most importantly, can you quantify difference in parameters between 1978 and 199?Quantify these observations using averages and regressions.  Show them in graphical form for your poster.

Phase 7.  Poster preparation   Prepare posters of your work that include the following sections:

Abstract – 200 words or less, summarizing your findings

Methods – short bulleted list of what you did and examples illustrating what you did  

Data – show maps, tables, charts, hydrologic calculations

Conclusions – what did you find?

Each poster should occupy two pieces of posterboard available from the bookstore.

We will have a dry run – informal evaluation of the posters on Monday, April 30.  Do not glue down your work for this class.  We will critique each other’s work on Monday so that revisions and final posters will be ready for public consumption on Wednesday, May 2.  

The goal is to make these posters your best work – there will likely be city officials and perhaps the press in attendance on Wednesday.

PS  posters work best when they are short on words and long on well-captioned pictures, graphs and tables.

STUDY AREAS

1. Buell Street (north side of street from Willard to Union)

2. Buell Street (south side of street from Willard to Union)

3. Overlake Park from Cliff Street south, both sides

4. Loomis Street from Willard to Union (north side of street)

5. Loomis Street from Willard to Union (south side of street)

6. South Willard from Pearl to Buell (both sides)

7. Isham Street (both sides)

HOUSING CONDITION FORM

LETTER OF INTRODUCTION

HOUSING OCUPANCY SURVEY

MAPPING UNIT DEFINITIONS (ALA KURFIS)

Informal Parking Areas,

Planimetric representation of what appears to be evidence of informal parking or automobile traffic on what was formerly green space, to poorly defined parking areas and driveways.   Polygons that have ill-defined boundaries, often blending into adjacent units.  This unit has no strict shape criteria, but is generally longer than it is wide.

Green space. 


Planimetric representation of what appears to be vegetation including but not limited to grasses, shrubs, and trees.  Areas that have a tufted appearance with some areas of minimal but detectable vertical development in the tufts.  This unit appears to be less smooth than parking areas, sidewalks or building footprints.  This unit includes areas of rounded vertical developments that are interpreted as trees or shrubs.

Building Footprint.

Planimetric representation of buildings, porches, garages, and other outbuildings. This unit is a generally orthogonal polygon that appears to have a vertical aspect.  This unit often appears to have a slanted top or a peaked appearance.  Area represented by buildings may be an overestimate of area due to shadowing.

Sidewalk.  


Planimetric representation of what appears to be paved walkways.    This unit is typically a rectilinear polygon that parallels streets or intersect streets or other sidewalks at or near orthogonal.  This unit appears bright white, generally straight, and does not appear to have a vertical aspect.

Formal Parking Areas.

Planimetric representation of what appears to be well defined parking areas and driveways.  This unit tends to be linear or curvilinear polygons with distinct, well-defined edges.  This unit ranges in tome from a very light gray to a very dark gray.  
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