
This chapter will feature the problems and opportunities the city of Exeter 
will face as it implements the Southwest Exeter Specific Plan.   They are 
grouped under various topic headings, such as density, connectivity, 
infrastructure and architectural styles.

The topics have been reviewed and discussed by the specific plan advisory 
committee. The goals, objectives, policies and actions of the Specific Plan  
arose from the Committee’s study of the  topics detailed below.  Each topic can 
influence a number of planning issues. For example, “density” affects the 
preservation of agricultural land, residential subdivision design, housing 
affordability and air quality.  At the end of each topic discussion, a list of 
problems and opportunities is provided.   
  
Density

Farmland protection, better air quality and efficient use of city  services and 
infrastructure are inextricably connected to a city’s growth strategies.  Since 
1990, the City of Exeter has developed 269 acres of land for single family 
residential development.  This acreage has yielded 907 single family residential 
lots with a gross density of 3.37 units per acre, or 10.28 persons per acre 
based on 3.05 persons per dwelling unit. 

The Southwest Exeter Specific Plan encompasses about 320 acres of land.  
Approximately 70 acres will be used for non-residential purposes, including 
commercial uses, schools, churches and parks.  The balance of the planning 
area will be developed for residential uses, ranging from very low density 
residential (two dwelling units per acre/six persons per acre) to high density 
residential (29 dwelling units per acre/84 persons per acre).  
Facing Exeter, as well as every other city in the rapidly growing Central 

four - problems & opportunities

4-1



Valley, is a fundamental planning question: What residential density should a 
city plan for?  If a city opts for a low density residential development, the 
community takes on a sprawling urban pattern and along with it, its related 
environmental impacts (e.g. air quality, loss of agricultural land, dilution of 
public services).  If a city opts for a high density residential development, the 
public may complain that the planning area is too “crowded” causing local 
roadways to become congested or schools to be overcrowded.

Single family development constructed a densities of three to four unit per acre 
consumes more agricultural land than residential densities of five or more units per 
acre.

Good design and proper planning can ameliorate many of the adverse impacts 
associated with high density residential development, however, it is the 
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community that must eventually make “the call” as to what is an acceptable 
residential density.    

To give the reader a perspective of population densities of Central Valley cities 
and elsewhere, the following statistics are provided.  The figures contained in 
Table No. 1 were derived by dividing a city’s 1990 population by the city’s area 
measured in acres.  Unfortunately, the area measurement includes not only land 
used for residential purposes but also land used for commercial, industrial, 
public and open space uses.

 Table No. 1
Densities of Selected Cities

 
Hong Kong 161 persons per acre
New York  35.7
San Francisco 23.4
Los Angeles 11.2
Modesto 8.5
Sacramento 6.0
Exeter 5.7
Fresno 5.6
Bakersfield 3.0
Redding 2.0

Source:  County and City Extra:  annual Metro, City and County Data 
Book, 1992.

A report prepared by Alvin D. Sokolow entitled Municipal Density and Farmland 
Protection:  An Exploratory Study of Central Valley Patterns, (12) documented 
the population densities of cities in the Central Valley, measured in persons per 
acre and calculated by dividing a city’s population by its area measured in 
acres.  The Valley cities had an average density of 4.5 persons per acre (Note:  
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Exeter was 5.7 persons per acre).  Coastal cities had higher persons per acre 
densities than its Valley counterparts, averaging 5.7 persons per acre.  Some of 
the more notable coastal cities that exceeded the  average included Santa 
Barbara, 7.1; San Luis Obispo, 7.3; Carmel, 6.0; and Fillmore, 7.2. Of the major 
cities in the Valley that exceeded the Valley average, the top three were 
Modesto, 8.5; Stockton, 6.3 and Sacramento, 6.0. 

Sokolow’s report also calculated population density by dividing a city’s total 
population by the acres of land devoted to residential development. This  
measurement of density is a more accurate indicator of residential development 
policies because it does not include lands devoted to non-residential uses.  Some 
cities, for example, have large expanses of land devoted to industrial parks 
while other cities may have limited amounts of industrial development but 
devote a significant amount of land for commercial development.   Using this 
method, Sokolow calculated the average persons per residential acre for 16 
cities in the Valley.  The average density was 15.7 persons per residential acre.  
The top three cities were Madera, Delano and Selma at 24.8, 20.1 and 19.5, 
respectively.  The three cities with the lowest densities were Tulare at 11.8, 
Modesto at 12.0 and Clovis at 12.2.  Exeter is estimated to have a population 
density of between 10 and 12 persons per acre based on the last 10 years of 
residential growth.
________________________________________________________
The average persons per residential acre of 16 selected cities 

in the Central Valley was 15.7.
                   Alvin Sokolow  

________________________________________________________    
 
The single family home is the most popular form of housing in the United States 
. . . it epitomizes the American Dream.  People yearn for a detached single 
family home that is affordable, has a front and back yard; is located in a 
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neighborhood that is safe, clean, quiet and visually pleasing; and is in close 
proximity to shopping and employment.  Unfortunately, as we enter 2005, home 
prices in Exeter, the Central Valley and California have reached all-time highs.  
The median home price in California in October, 2004, was $474,000, and the 
Central Valley was $288,000.  Exeter is estimated to be $212,459.  Currently, 
only about 20 to 25 percent of the households in Exeter can afford to 
purchase a median-priced home, leaving 75 to 80 percent of Exeter’s 
households seeking either less expensive housing or renting.  Unfortunately, few 
apartments or entry-level homes have been constructed in Exeter over the last 
ten years.   To provide affordable housing for these households, new housing 
will be required to exceed residential densities typical of Exeter and other 
Valley communities.  In other words, higher residential densities translates into 
affordable housing.

________________________________________________________
To provide affordable housing, Exeter will be required to 
plan for higher residential densities in the planning area.
________________________________________________________    
 
Higher residential densities do not necessary equate to poor design or  planning.  
In fact, often times higher density residential projects are better designed 
because the developer is sensitive to the fact that a poorly designed 
development could be rejected by the planning commission or the city council or 
worse yet, by the public, by not purchasing or renting a unit.  In other words, 
higher residential densities can often lead to better designed developments. For 
example, developers of multi-family residential projects that are supported by 
tax credits will often hire architects and landscape architects to design their 
projects.  This is generally not the case of developers of multi-family projects 
who are not applying for tax credits.

four - problems & opportunities

4-5



Problems and Opportunities

P:  Low density residential development patterns promotes urban sprawl and 
consumes more agricultural land than higher density residential development.  
O:  Increase residential densities to reduce urban sprawl and conserve 
agricultural land. 

P: Low density residential development generally creates more expensive housing 
than higher density residential development.
O:  Increase residential densities to promote housing affordability.

P:  High density residential projects may present a poorly designed product. 
O:  Require high density residential projects to undergo architectural review.

P:  Providing public services to low density residential development is generally  
more expensive than providing these same services to higher density residential 
development.
O:  Increase residential densities to promote a more cost effective public 
service delivery system.
 

connectivity

In planning circles there are two types on connectivity - human and physical.  
Any type of urban design that promotes human interaction (connectivity) is 
generally judged as positive.  Gatherings in a neighborhood park, playing on a 
soccer team or talking to a person from your porch as they walk by on a 
sidewalk, promotes a “sense of community”.  The key to “community” is 
relationships.  Relationships can only occur if people connect.  When people 
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connect, the potential for relationships and a genuine community is improved.  
When we design neighborhoods, homes and parks so that these opportunities 
are absent or infrequent, the quest for that “sense of community” is lost.
________________________________________________________
The key to “community” is relationships.  Relationships can 

only occur if people connect. 
________________________________________________________    
To connect or not to connect.  That is a question that transportation planners 
across the nation struggle with.  Not connecting streets to streets in adjacent 
neighborhoods means less traffic on the street that is disconnected.  However, 
the lack of traffic on one street means more traffic on another street.  There 
are winners and losers in the neighborhood traffic game.  Both camps have 
strong reasons for their opposing positions.  These positions are outlined in the 
book, Planning for Street Connectivity by Sandy Handy, Robert G. Patterson 
and Kent Butler (13).   

Those who favor higher connectivity argue that it will:

•  decrease traffic on collector and arterial streets;
•  provide for continuous and more direct routes that facilitate travel by non-
motorized modes such as walking and bicycling and that facilitate more 
efficient transportation service;
• provide greater emergency vehicle access and reduced response time, and 
conversely, provide multiple routes of evacuation in case of disasters such as 
wildfires; and
•  improve the quality of utility connections, facilitate maintenance, and enable 
more efficient trash and recycling collection and other transport-based 
community services.

Those who favor less connectivity argue that it will:
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•  raise levels of through traffic on existing residential streets;
•  require more land  to develop the same number of units;
•  increase infrastructure costs and impervious surfaces;
•  decrease the affordability of housing; and
•  threaten the profitability of developments.

Early city design had streets arranged in grid patterns, typically running 
east/west and north/south.  Blocks were relatively short and street frontage 
for buildings was maximized.  In the the 1930’s, the Federal Housing 
Administration (FHA) published Planning Neighborhoods for Small Houses wherein 
the cul-de-sac street was encouraged and the grid pattern was discouraged.  
What planners and traffic engineers have discovered with the shift away from 
the grid pattern is that it is difficult to get from one location to another 
thereby using more gas, generating more air pollution and wasting more time.  
Cary, North Carolina, responded to this dilemma when they approved a 
Connectivity Ordinance (1999) that stated:

“The purpose of the Ordinance is to support the creation of a highly connected 
transportation system within the Town in order to provide choices for drivers, 
bicyclists, and pedestrians; promote walking and cycling; connect neighborhoods 
to each other and to local destinations such as schools, parks, and shopping 
centers; reduce vehicle miles of travel and travel times; improve air quality; 
reduce emergency response times; increase effectiveness of municipal service 
deliverer; and free up arterial capacity to better serve regional long distance 
travel needs.”

Problems and Opportunities

P:  A neighborhood that lacks “connectivity” generally requires persons to 
travel greater distances to reach their destination.  
O:  Design neighborhoods that are well connected to other destination points by 
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designing for through streets, “kissing” cul-de-sacs, and continuos pedestrian 
and bike pathways, and avoiding the use of walls that separate one 
neighborhood from another.

P:  Neighborhoods that are designed with walls and entry gates are less likely 
to “connect” with adjacent neighborhoods.  
O:  Design neighborhoods that avoid the use of walls, entry gates, and 
roadways that dead-end into adjacent neighborhoods.

P: A neighborhood that is not effectively connected to adjacent neighborhoods 
generates more vehicular air pollution.  
O:  Design residential subdivisions so that effective connectivity is achieved.

P: Neighborhoods that are not effectively connected to adjacent neighborhoods 
cause longer response times for emergency vehicles.
O:  Design residential subdivisions so that effective connectivity is achieved - 
two or more entrances into a neighborhood.

P: Neighborhoods that are not effectively connected to adjacent neighborhoods 
can create “un-looped” water lines and inefficient solid waste collection.
O:  Design residential subdivisions so that effective connectivity is achieved - 
fewer cul-de-sacs and more through roadways.

P:  Neighborhoods that contain homes that lack porches, pedestrian-friendly 
sidewalks, and through streets are less likely to promote human interaction.
O:  Design neighborhoods that promote human interaction by incorporating 
porches, pedestrian-friendly sidewalks and streets that are linked to other 
neighborhoods.
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Neighborhoods that contain homes with front porches and pedestrian-friendly 
sidewalks (shaded and well lit) promote human interaction.

open space

Open space refers to any parcel or area of land or water which is 
essentially unimproved and devoted to an open space use or function.  Open 
space is a irreplaceable resource because once it has been committed to urban 
development, it can not be recovered.  Open space may be used for:

•  the preservation of natural resources;
•  the managed production of agriculture and other resources;
•  outdoor public recreation, including parks and areas of historic or 
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cultural interest;
• the enjoyment of scenic beauty; or 
•  trails, pedestrian corridors, and landscaped medians and parkways.

The Quimby Act, a section of the state Subdivision Map Act, permits a city to 
require park land dedication or a fee in lieu of dedication, or a combination of 
both, to secure between three and five acres of park land per 1000 people.  
Applying this formula to the residential portion of the planning area, containing 
an estimated 250 acres, and using a population density of 10.28 persons per 
acre, residential build out will yield 2,570 persons.  The Quimby Act would 
permit Exeter to secure between 7.7 and 12.85 acres of land for parks.  If a 
higher persons per acre density is utilized, 15.7 persons per acre for example, 
the planning area would yield a population of 3,925.  The Quimby Act would 
permit Exeter to secure between 11.77 and 19.62 acres for park land.

Open space in the planning area will fall into one of three categories - 1) 
agricultural fields; 2) parkways with trails; and 3) parks. 

agricultural fields

Because agriculture is a major landscape feature in the planning area, many 
views within the planning area will be dominated by agricultural fields, 
especially on the southern and western borders of the planning area where 
agriculture will form a permanent border. Since the planning area will be 
developed over the next 20 years, there are many parcels within the planning 
area that will remain under agricultural production until they are developed.  
They will be a major part of the planning area’s view shed.
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Agriculture will dominate the view of developments in the planning area.

parkways and trails

The planning area will be laced with landscaped medians, tree-lined parkways 
and a pedestrian pathway that will follow the Locust Grove Ditch alignment.   
The pedestrian pathway will permit people to walk or ride from one part of the 
planning area to another without having to share “the road” with motor 
vehicles.  This feature will make for a safer and more enjoyable trip for the 
pedestrian or bicyclist.
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Parks

The planning area could potentially contain between 7.7 and 19.62 acres of  
open space, depending on the ratio of park land per 1000 people used in the 
specific plan.   Questions abound on the issue of parks in a community.  How big 
should they be?  What should they contain?  What should they look like?  Who 
should maintain them?  Who should they be designed for? etc.

Much has been written about parks over the last 100 years.  Experts have 
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opined on what makes for an attractive park, a successful park, and 
conversely, an unsuccessful park.  The two most insightful persons on the issue 
of parks this country has produced are Jane Jacobs, The Death and Life of 
Great American Cities, and Frederick Law Omstead, the architect of Central 
Park in New York City, the Great White City of the 1893 World’s Columbian 
Exposition, the grounds of the US Capitol and Stanford University, and 
numerous parks in the cities of Chicago, Buffalo, Louisville, Rochester, Boston 
and Detroit to name a few.

Jane Jacobs had great insight as to what made for a successful neighborhood 
park.  Some of her general observations are as follows  (Note:  Jacob’s 
reflections pertain primarily to parks in New York City in the 50s and 60s  (14):

•  “Neighborhood parks are intended for “general bread-and-butter use”.  In 
other words, the park will be used as a local public yard.”
•  “Neighborhood parks are not real estate stabilizers or community anchors.  
They are not automatically anything.”   
•  “Far from transforming any essential quality in their surroundings, far from 
automatically uplifting their neighborhoods, neighborhood parks themselves are 
directly and drastically affected by the way the neighborhood acts upon 
them.”
•  “Does anything about the physical arrangement of the neighborhood park 
affect the park physically?”  Yes.  This mixture of uses of buildings directly 
produces for the park a mixture of users who enter and leave the park at 
different times.
•  Outstanding neighborhood parks seldom have much competition from other 
open spaces. . .  Greatly loved neighborhood parks benefit from a certain rarity 
value.
•  Parks intensely used in generalized public-yard fashion tend to have four 
elements in their design which I call intricacy, centering, sun and enclosure.  
The object of a bread-and-butter neighborhood park is to attract as many 
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different kinds of people, with as many schedules, interests, and purposes as 
possible, . . . 

_____________________________________________
The object of a bread-and-butter neighborhood park is to 
attract as many different kinds of people, with as many 
schedules, interests, and purposes as possible.

Jane Jacobs
________________________________________________________ 

•  Intricacy that counts is mainly intricacy at eye level, change in the rise of 
ground, grouping of trees, openings leading to various focal points - in short, 
subtle expressions of difference.
•  Good small parks typically have a place somewhere within them  commonly 
understood to be the center - at the very least a main crossroads and pausing 
point, a climax.
•  Sun is part of a park’s setting for people, shaded, to be sure, in summer.
•  The presence of buildings around a park is important in design.  They enclose 
it.  They make a definite shape out of the design.   

Frederick Law Olmsted, the architect on America’s most famous park - Central 
Park in New York City, believed that “the experience of scenery was visual” 
and that this experience led to the well-being on the whole of the person.”  He 
also felt that this scenery was able to “refresh and delight the eye and 
through the eye, the mind and the spirit.”

Olmsted believed that “landscape moves us in a manner more analogous to the 
action music than anything else.”  His opinions were developed in the mid 1800s 
when America’s cities were overcrowded, unsanitary, unsightly, and persons 
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were working 12 hours a day and had little time for recreation.

_____________________________________________
Landscape moves us in a manner more analogous to the 
action of music than anything else.

                                 Frederick Law Olmsted
________________________________________________________

Omsted’s design and construction of public parks was to provide open space 
where the public could escape the sights and sound of the urban landscape.  
The public park could also become a meeting ground for citizens of different 
backgrounds. 

Problems and Opportunities

P:  A lack of parks and open space features in a large planning area reduces 
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opportunities for residents to participate in recreational opportunities, including 
walking, riding bikes, barbecues, playing organized sports, or simply playing 
catch.
O:  Design neighborhoods so that open space features are available and in close 
proximity to planning area residents.  

P: A lack of parks and open space features in a large planning area reduces 
opportunities for persons to enjoy the views offered by open space features.  
O:  Design residential neighborhoods to take advantage of views provided by 
open space amenities.

P: Neighborhoods that lack open space features often lack character and are 
less interesting and marketable than neighborhoods that contain a park or open 
space feature, like a bike path or tree-lined median.
O:  Design neighborhoods so that they contain accessible parks and other open 
space features that are unique in design and useable by a wide range of user 
types and ages.

P: Too little open space in a planning area can cause these features to become 
overcrowded.
O:  The specific plan should set a  standard for open space of five acres per 
1000 people and that said open space would include land and or improvements 
allocated to a linear parkway that may follow the Locust-Grove Ditch.
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circulation

F rom the narrowest alley to the nearest state highway and from the 
residential sidewalk to the neighborhood bike path, these travel ways help us 
get from point A to point B.  From cars and buses to bicycles and feet, a city’s 
circulation system accommodates many forms of transportation.

Streets

Ideally, streets should be designed so that traffic moves effectively and is 
dispersed evenly, not overwhelming a particular street.  They should be 
designed to be safe by “calming” traffic speed using various design features, 
including narrower streets, bulbouts, medians, roundabouts, and speed tables.

Streets should accommodate bikes and pedestrians and present a functional and 
efficient circulation network for public safety and solid waste vehicles as well 
as public transportation buses.  

Each type of street has a different function and cross-section design. Some 
streets are inspiring while other are nondescript.  The South West Exeter 
Specific Plan will encourage streets to be designed so that are functional, safe 
and visually pleasing.
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Sidewalks

Pedestrian linkages (sidewalks) between housing and schools, parks, shopping, 
and other houses provide opportunities for people to meet, interact and improve 
their health.  As an added benefit, walking instead of driving also improves air 
quality.
  
The width of a sidewalk should be in direct proportion to the number of users.  
A three foot wide sidewalk is adequate for a lone pedestrian, however, it two 
persons wish to comfortable walk side by side a five foot sidewalk should be 
required according to Anton Nelessen’s book Vision for a New American Dream 
(15).
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_____________________________________________________
To promote walking, the sidewalk network must be 
continuous, safe and pleasant.
                                                  Anton Clarence Nelessen
________________________________________________________

Bikepaths

The Southwest Exeter Specific Plan envisions a bikepath that will follow the 
alignment of the Locust-Grove Ditch as it courses through the planning area.  
This ditch runs along the east and south boundary lines of the planning area.

Bikepaths complement the planning area’s sidewalk network.  They provide an 
opportunity for persons to bike to various destinations within the planning area 
as well as providing an alternative pathway for joggers and skaters.  A two-
way bikepath should be well lit, it should be at least eight feet in width with a 
cement or asphalt surface and it should have a crossing demarkation feature 
when it crosses a street.
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Public Transportation

For persons to utilize Exeter’s public transportation system, which includes a 
dial-a-ride feature and a bus connection to Visalia, the transit collection sites 
must be easily accessible to persons in the planning area, they must be covered 
and well lit and they should be linked to the planning area’s other circulation 
routes - streets, sidewalks and bikepaths.

Problems and Opportunities

P:  Streets that are wide can often encourage traffic to move at a high rate 
of speed, sometimes above the legal speed limit.
O:  Design neighborhoods so that streets are narrower which reduces traffic 
speed and creates a safer street.

P: A lack of sidewalks or sidewalks that are poorly design - no pedestrian 
lighting, too narrow, or restricted to one side of the street, discourages walking 
and its associated attributes - better health, connectivity with neighbors and 
reduced air pollution.
O:  Design all neighborhoods, including non-residential neighborhoods, to include: 
sidewalks on both sides of a street, well lit sidewalks with human-scale light 
poles (9 to 12 feet) and sidewalks that promote walking, five feet or wider in 
width that are lined with street trees.
 
P: Neighborhoods that lack bikepaths generally have low bike ridership and 
require school-aged children to ride on the street as they travel to school or 
other destinations.
O:  Design bikepaths so that people are encouraged to ride their bikes as an 
alternative means of travel or for health and recreation reasons.  A bikepath 
that would follow the Locust-Grove Ditch alignment will provide a route 
separate from the planning areas roadways thereby promoting safer travel and 
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increased ridership.
 
P: Few people in Exeter use its public transportation system.  Seniors are the 
highest users of the system, utilizing the dial-a-ride system to travel to 
shopping and doctor destinations.
O:  Transit stops should be located throughout the planning area, especially 
adjacent to major destination points, such as shopping centers and school, and 
they should be designed so that they are comfortable (covered), safe (well lit) 
and attractive.

A bus shelter in Claremont, California.
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infrastructure

For the Southwest Exeter Specific Plan planning area to be effectively 
developed an infrastructure system must be designed, reviewed and installed.  
The installation of infrastructure improvements is the responsibility of the 
developer and to a lesser extent, the city of Exeter.  The city’s funds are 
generated by developer impact fees, which are paid to the city when property 
is developed.  Maintenance of the systems is the responsibility of the City. 
Funds for this maintenance are generated through the collection of monthly 
service charges paid by residents and businesses.

Exeter is responsible for three primary types of infrastructure - sewer, water 
and storm drain.  All of these improvements are installed at the time of 
development and must be consistent with the city’s master plan for each type 
of infrastructure. 

Sewer

The City of Exeter owns, operates and maintains its own wastewater treatment 
plant and collection system.  Currently, the city’s system serves developed 
areas within the city limits, as well as some development on the fringe of the 
city.  Upon annexation, the city’s sewer system will serve the  planning area.

The current design and layout of Exeter’s sewage collection system was 
planned through the the City’s Sewer Master Plan, prepared in 1974 and 
updated in 1999 by John Corollo Engineers, Facilities Plan for Wastewater 
Treatment Plant Expansion (16).   The updated Master Plan was designed to 
expand the plant’s treatment capacity from 1.07 million gallons per day to 2.14 
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million gallons per day.  Most of the improvements detailed in the 1999 Plan 
have been completed.   

The City's sewage collection system includes a network of "collection" lines that 
range in size from  6 to 18 inches in diameter.  Many of these lines are 
connected to larger diameter main lines, which in turn are connected to the 
city’s 18-inch and 36-inch trunk lines in Belmont Road.  These trunk lines 
convey sewage to the City's wastewater treatment plant, located one-half mile 
south of the future intersection of Glaze Avenue and Elberta Road.

According to the city’s consulting engineer, QUAD/Knopf, a portion of the 
planning area could direct wastewater to the lines in Belmont while the balance 
of the planning area could utilize a “new” line in the Elberta alignment, which 
would extend from Visalia Road south to the wastewater treatment plant.  
From Visalia Road to Glaze Avenue the line would be 12 inches, and from Glaze 
to the plant it would have a size of 15 inches.  All other new lines in the 
planning area would be 6 to 8 inches in size.  

Water

The City of Exeter provides water service to all developed areas within the city 
limits.  The City also provides water to some parcels of land on the fringe of 
the city, outside the city limits.  Upon annexation, the city’s water system will 
serve the planning area. 
 
The City utilizes groundwater for its source of domestic water.  The City 
currently has four wells in production, down from a previous six.  These wells 
draw from depths that range from 296 feet to 430 feet.

The water storage system consists of one above ground storage tank,  located 
on the southwest corner of Kaweah Avenue and Pine Street.  It is an elevated 
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100,000-gallon storage tank that provides water pressure for the city’s entire 
water system.

Exeter's water distribution system consists of a network of pipelines installed 
under the streets and alleys of the community.  The newer water lines in 
Exeter range from 6 to 10 inches. 

In 2003, the City reported that the water demand for domestic water ranged 
from 755,000  gallons  per day in the winter months to 2.14 million gallons per 
day in the summer months.  During the winter months, Exeter’s residential units 
averaged between 220 and 290 gallons per day; during the summer months, 
this average soared to 680 to 740 gallons per day.  Most of this increased 
demand can be attributed to outdoor irrigation.     
 
According to the city’s consulting engineer, QUAD/Knopf, a portion of the 
planning area could utilize the water lines in Belmont and Visalia Road.  For 
other portions of the planning area, a developer will be required to install new 
water lines.  These new water lines should 1) provide for a “loop” system in 
order to maintain adequate water pressure and 2) the new water water lines 
should be constructed as a grid network - 12-inch lines every 1/2 mile, 10-inch 
lines every 1/4 mile; 8-inch lines every 1/8 mile and 6-inch lines on cul-de-sac 
streets.

________________________________________________________
To accommodate growth in the planning area, four new 
water wells will be required.

QUAD/Knopf Consulting Engineers
________________________________________________________ 

QUAD/Knopf has determined that there will be a need for four new water 
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wells in the planning area.  These wells should be connected to a 12-inch water 
line so that adequate pressure and volumes are provided to  adjacent 
development. 
  
Storm Drainage

The City of Exeter is responsible for the planning, engineering, construction and 
management of the storm drainage system that accepts storm water runoff 
generated by lands within the city limits.  Exeter also works closely with 
Consolidated People’s Ditch, a privately-owned mutual water company, in the 
management and disposal of this runoff.  People’s Ditch manages Locust-Grove 
Ditch, which flows from Visalia Road to Glaze Avenue on the west side of 
Belmont Road.  This waterway receives storm water runoff from Unger Park, a 
park/pond facility that is located on the northeast corner of Belmont Road and 
Glaze Avenue.

Currently, the City’s storm drainage system is operated, constructed and 
financed consistent with the City’s Storm Drainage Master Plan, adopted in 
1977, and Ordinance No. 365, an ordinance that established procedures and 
fees for the development of storm drainage improvements.  

The two primary storm drainage facilities in the City of Exeter are the Exeter 
Brickyard, a 13-acre pond located on the north side of Exeter, and the Locust-
Grove Ditch, a privately operated ditch that flows from north to south, located 
just west of Belmont Road.  Secondary facilities include small,  storm water 
basins that are scattered throughout Exeter.  

The management of storm water runoff has become more challenging over the 
years.  Since storm water contains numerous contaminants like fossil fuels, NPK 
(nitrogen/phosphorus/potassium), bacteria, BOD, and heavy metals (lead, zinc, 
etc.), federal and state agencies, municipalities and local irrigation districts, 

four - problems & opportunities

4-27



have expressed concern about the long-term environmental effects and legal 
liabilities associated with storm water runoff.

Development of land in Exeter requires a portion of the land to be dedicated 
for the retention or detention of storm water.  “Retention” means the 
permanent storage of storm water with no eventual release to another body of 
water;  “detention” means the temporary storage of storm water to control 
discharge rates, allow for infiltration and improve water quality.   A general 
“rule of thumb” is that for every 20 lots created in a residential subdivision, 
one lot will be required for storm water retention/detention.  Using this ratio of 
20 to 1 for the residential portion of the planning area, containing 250 acres 
and using a unit density of 5.2 units per acre, retention/detention basins could 
account for 65 residential lots or approximately nine acres of land within the 
planning area.  Using the  conservative figure of $50,000 per lot, lots with a 
total value of $3,250,000 will be required for storm water detention/retention.  

In an effort to reduce soil and water contamination and to reduce the acreage 
of land needed for storm water retention/detention basins, the Southwest 
Exeter Specific Plan will employ the use of low-impact development (LID) for 
the management of storm water, and it will utilize parks and the Locust-Grove 
Ditch right-of-way as areas where storm water can be retained or detained.

The goal of LID site planning is to allow for full development of property while 
maintaining essential site hydrologic functions.  The key to making LID work is 
to “think small.”  Micromanagement techniques utilize small catch basins, 
residential lots or common areas to distribute the control of storm water 
throughout the entire development site.  This approach offers significant 
opportunities for maintaining the site’s key hydrologic functions including, 
infiltration, depression storage, interception as well as a reduction in the time 
of concentration.
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________________________________________________________
LID utilizes micromanagement techniques involving small 
catch basins, residential lots or common areas to distribute 
the control of storm water throughout the entire 
development site.
_____________________________________________

One of the objectives of LID is to minimize and then mitigate the hydrologic 
impacts of land use activities closer to the source of generation.  Traditionally, 
most storm water management models have focused on large end-of-the-pipe 
systems and therefore has overlooked the simple, small solutions.  With LID, 
every urban feature - landscaping, streets, roofs, sidewalks, parkways and 
medians - can be designed to be multifunctional, incorporating detention, 
retention, filtration or use of runoff.

There are a multitude of strategies that can implement LID.  Some  design 
strategies are as follows:

•  reduce road width which reduces impervious surface area
•  reduce roof top coverage by construction of two-story units
•  minimize driveway lengths
•  avoid compacting soil thereby promoting infiltration
•  direct roof top and driveway runoff to open swale system
•  direct flow over pervious surfaces
•  incorporate rain barrels into the development of a site.
•  utilize parkways, medians and roundabouts for water detention.

The following table provides for the reader, the hydrologic functions of 
different land use patterns.
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Table No. 2
Hydrologic Functions of Various Land Use Patterns

evaporation runoff infiltration
natural system 40 %     10% 50%
impervious area, 10-20% 35   20 45
impervious area, 35-50% 35   30 35
impervious area, 75-100% 30   55 15

Source: Low-Impact Development Design Strategies, Department of Environmental 
Resources, Programs and Planning Division, Prince George County, Maryland, 
January, 2000.

Problems and Opportunities

P:  Improper sewer line design can cause new sewer lines to be undersized 
and/or the installation of lift stations, which are costly to install and maintain.
O:  An update to Exeter’s sewer master plan will be prepared that will 
delineate the location and size of new sewer lines in the planning area while 
also avoiding the need for lift stations.

P:  A poorly designed water system can cause new water lines to be undersized 
and/or without adequate pressure, and it can create a system that lacks 
adequate sources of water that meet State safe drinking standards.
O:  An update to Exeter’s water master plan will be prepared that will 
delineate the location and size of new water lines in the planning area while 
also avoiding dead-end lines that lack adequate water pressure.  The master 
plan will also show the general location of new wells that will infuse water to 
the system.  These wells will drilled only after test wells have been drilled to 
determine the ideal depth for ground water pumping. 

four - problems & opportunities

4-30



P:  A water master plan that does not have a water conservation element will 
overuse local water resources, causing water to become more expensive and a 
continued overdraft of the aquifer.
O:  A water master plan will be designed to employ various strategies to 
conserve water, including xerophytic landscaping, reduced use of turf, and 
installation of rain barrels.

P:  A  traditional storm water master plan can be costly to implement and can 
require a significant dedication of land for storm water retention and detention.
O:  The Southwest Exeter Specific Plan will employ a Low Impact Development 
(LID) approach to managing storm water in the planning area.  The LID 
approach will utilize the following micro-sites for storm water collection and 
infiltration: rain barrels, small on-site swales in front yard areas,  parkways 
adjacent to sidewalks and driveways, street medians and the Locust-Grove 
Ditch right-of-way.

P:  Traditionally, parks were used for recreation only and storm water was 
diverted to unsightly basins that remained dry for most of the year.
O:  The Southwest Exeter Specific Plan will require the dual use of parks by 
also utilizing them as storm water basins.  These park/pond facilities will be 
three-tiered, containing a nuisance water basin that will be surrounded by a 
protective fence, an over-flow basin that will be shallow and free of water 
most of the year and will be used for playing fields; and a passive recreation 
area that will contain benches, picnic shelters and other features that can be 
used for outdoor recreation gatherings.  
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