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| ntroduction

The engineering analysis of water
distribution and wastewater collection
networks involves estimating the flow
rates at specified points In the system.

The flow rate needed Is a function of the
population served and/or the type of
activities served.

The activities are classified by land use.



Demographics. Population Distribution

Population and Housing Statistics are
organized in Demographics coverages.

The Statistics are “ Aggregated” by
Geographic Location (Demographics
Polygons).



HOUSING UNIT COUNTS
WITHIN THE STUDY AREA
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WATER DEMAND ISRELATED TO
LAND USE

m Commercial

Spans wide range, effected by season.
m |ndustrial

A function of production.
m Recreational

Wide seasonal fluctuation
m Residentia

Function of demographics



LAND USE CLASSIFICATION
WITHIN THE STUDY AREA
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Detalled LLand Use Classification Required

m Commercial Water Use
Restaurants,
L aundries,
Car Washes,
Offices,
Services,
Retallers,...



Detalled LLand Use Classification Required

m Industrial Water Use:
Chemical Processing,

~0ood Processing,

Publishing,

~oundries,

Assembly Plants,

Smelters,...




Detalled LLand Use Classification Required

m Recreational:
Water Parks,
Amusement Parks,
Golf Courses,
Sports Fields,

Nature Preserves and Conservation Areas,
Community Green Space,...



Detalled LLand Use Classification Required

B Residential:
Single Family Dwellings,
Duplexes,
Condominiums,
Apartments,
High-Rise Apartments,...
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Housing Unit Distribution
Compared to Land Use
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Task Definition

m Land use maps are prepared based on
classification-schemes pertinent to
demand estimation.

m Demographics maps and land use maps
are overlaid, combining the attributes of
both.

m Thetask isto aggregate the demographic
statistics within areas of land use within
service areas of water distribution or
wastewater collection.



LAND USE CLASSES ON HOUSING UNIT DISTRIBUTION
———— PRIOR TO PROCESSING
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Overview

m “‘Demand” Is an estimate of the water flow
at specific points in a distribution or
collection network.

m Residential demand is estimated using land
use and population.

m “Allocation” isthe process of determining
where to apply demand

m “Aggregation’ Is the summation of statistics
on the basis of geographic location.



The Polygon Overlay Technique

The polygon overlay technique is the
process that I1nks the land use and
demographics prior to demand
calculation. At the end of the process, the
population or housing units (our example
uses housing units) will be re-aggregated
for atotal for each service area.

The process is completed in 6 steps.



Steps In The Polygon Overlay
Technique

m | ntersect the demographics coverage with
the land use coverage.

m Calculate unit density for each
demographics polygon, excluding land
uses for which demand is based on other
assumptions.

m | ntersect the resulting demographics/land
use coverage with the service area
polygon coverage.



Steps In The Polygon Overlay
Technique (continued)

m Restore the population or housing unit
count to each polygon by multiplying the
density by the area.

m Estimate demand for each polygon based
on the specific mathematical relationship
between land use and demand. Formulas
are supplied for the areas excluded in step
1.

m Finally demand is aggregated by service
area polygon.



INTERSECTING LAND USE AND DEMOGRAPHICS
(éSPLTS BOTH INTO SMALLER POLYGONS
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Uniform Distribution
Assumption

B The ssimplest approach assumes that the
population is uniformly distributed in any
given demographics polygon:.

m Provided that the polygons are sufficiently
small, thiswill produce acceptable results.

m The total population or housing unit count Is
effected mostly by rounding errors.



Proportional Distribution
Assumption

m Even when demographics polygons are
relatively small, they may be split by land
use boundaries that represent different
allowable maximum popul ation densities.

m The resultant polygons are not actually
populated to the same density.

m Also, It may not be true that either or both
are populated to their theoretical density.



Proportional Distribution
Assumption

m Proportional distribution assumes that the
population or housing units are distributed
within-a given demographicspolygon based
on theratio of the actual total to a
theoretical value.

m Thetheoretical valueis based solely on the
land use.



Example Listing of Land Use Types and
Typical Housing Unit Density
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Formula For Proportioning Demographics

RHUD =MaxDen* HU /S Ivlaxdemographicspoly

RHUD: The Redistributed Housing Unit Density

MaxDen: The Theoretical Housing Unit Density for the
Land Use

HU: The Housing Unit-Count for the entire demographics
polygon

S Max n : The Sum of the Theoretical Housing

icspoly-

UnitsTor the entire demographics polygon
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Housing Unit Density
Assuming Uniform Distribution
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Summary

B Land use classifications must be custom fit to the
analysis. Some areas classified as commercial,
industrial, and public also had housing units (12.8%).
When these areas were assumed to have theoretical
housing unit values of 0, the housing units in these
areas were |ost.

m The highest resolution demographics coverage
availableis highly recommended.

m Theredistribution was accomplisned through artificial
means with little actual knowledge of the detailed
distribution.



