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Summary 


Phoenix Mayor Margaret Hance, com
mitted to controlling rising development 
costs through improving city policies 
and procedures, encouraged the partici 
pation of Phoenix in the Affordable 
Housing Demonstration as a test of the 
city's effectiveness in deregulation. 
Knoell Homes, Inc., a 'well known and 
respected builder in the Phoenix area 
for more than 35 years, was selected 
by the city as developer of the Demon
stration project. 

Phoenix, capital of Arizona, is a sun
belt city located in the center of the 
state with a 1962 corporate population 
of 823,000 and a metropolitan area 
population of approximately 1,500,000. 
It has grown 35.8 percent in the last 
ten years, and is now the ninth largest 
city in the country. 

Effective household buying income in 
Phoenix in 1981 was $21,477. Average 
home price was $85,300 in July 1982. 
Almost 60 percent of the residents are 
homeowners. Vacancy rate in individ
ually owned homes in 1980 was 2.4 
percent, and among rental uni ts, 11 
percent. 

The city operates under a 
Mayor/CouncU/City-Manager form of 
government and is well known for its 
progressive attitude toward business and 
property development. Long-range 
planning and regulation reform have 
been stressed since the late 1970's. 
The City Planning Commission recently 
completed a study, ''Phoenix Concept 
Plan 2000", a conceptual gUide for land 
use development. The Development 
Coordination Office, which impl.ements 
the plan and oversees all residential 
subdivisions, reduced the total develop
ment approval process by almost 50 
percent since the early 19801s. 

The Affordable. Housing Demonstration 
project is Cimarron, a 255-unit 

. subdivision on a 38-acre crescent-shaped 
parcel of land six miles southeast of 
downtown Phoenix. The development 
includes: 107 townhouses with 770 to 

, 912 square feet, selling for $45,000 to 
$50,300; and 148 single-family detached 
homes from 948 to, 1163 square feet, 
which sell for $59,000 to $63,000. 
Over 12 percent of the site is open 
space, attractively landscaped and 
including utility rights-of-way, a jogging 
exercise course, commo~ areas, and 
retention ponds~ The homes are 
creatively designed to emphasize an 
indoor/outdoor living concept and a 
feeling of spaciousness. Six model 
homes are professionally decorated to 
appeal to the target market group - 
25- to 35-year old, single and· married 
professionals eager to buy their first 
homes. . 

.	Costs saved through changes in process
ing procedures and other requirements 
and using some building practices not 
normally followed in Phoenix are 
estimated at a total of $1,360,047 for 
the entire project, or $8,039 per unit. 
These savings include : $560,500 or 
$2,198 per unit saved by reduction in 
processing time, elimination of off-site 

. bonding requirements, and use of 
Planned Residential Development (PRD) 
options; $247,442 or $3,676 per unit 
saved in land development and $552,105 
or $2,165 per unit saved in building 
design and construction. 

The Grand Opening of Cimarron, 
showing six model homes fully 
decorated, was in mid-January 1983, 
approximately 13 months after Knoell 
Homes, Inc., joined the Affordable 
Housing Demonstration. By the end of 
January 1983, 101 units were sold, 
attesting to the marketability of the 
development! 

In 



Preface 


THE SECRETARY OF HOUSING AND URBAN DEVELOPMENT 
WASHINGTON, D.C. 20410 

In January 1982 I announced the formation' of the Joint Venture 
for Affordable Housing. a public-private partnership established to 
c6mbatthe problem of high housing costs. The President's Commis,sion 
on Housing and the HUO Task Force on Affordable Housing both found 
that this problem results largely from outdated .and unnecessary
building and land use regulations. 

One of the most important elements of the Joint Venture program
is the series of affordable housing demonstrations now under way in 
twenty States. These demonstrations are being carried out through 
the cooperative efforts of builders~ developers, and local officials 
to show how regulatory reform can cut housing costs. 

This case study reports on one of the first group of demonstra
tion projects to have units ready for sale. Each project has its· 
own story to tell. The individual case studies describe various 
ways that innovative site planning and development, and new methods 
and materials of construction,.have cut the cost of the demonstration 
housing by as much as twenty percent. I urge you to read these 
studies and to use the ideas described in them to reduce the cost of 
housing in your communities'. It can be done ••. we've proved it! 

Very -si ncerely yours. 

sa~~r. 
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Housing costs have risen dramatically in 
recent years, so that many people have 
been unable to buy a home. Part of 
this cost increase was due to the high 
rate of interest on home mortgages, 
which reached almost 20 percent in 
some areas of the country before drop
ping under 14 percent in 1983. 

A large part of the increase, however, 
was due to other factors -- inflation in 
the cost of materials and labor, a 
reduction in the amount of land avail 
able for housing which has drastically 
increased lot prices, and changes in 
market patterns leading to larger homes 
on larger lots. Recent studies by the 
President's Commission on Housing and 

. by a special Department of Housing and 
Urban Development (HUD) Task Force 
on Housing Costs confirm the findings 
of earlier studies which show that ways 
exist to cut the cost of housing, if 
they are used. Too often, these studies 
show, out-of-date regulations and build
ing practices prevent these ideas from 
being applied. In fact, the studies 
pointed out that many builders and 
local officials do not even know about 
many of the ways that exist to reduce 
housing costs. 

The Joint Venture for Affordable Hous
ing was initiated by HUD Secretary 
Samuel R. Pierce, Jr., to correct this 
situation. Since affordable housing is a 
problem which involves all levels of 
government as well as the rest of the 
housing industry, finding an answer 
requires the participation of all of 
these elements. The Joint Venture, 

therefore, is a real partnership of the 

following organizations, all of whom' 


. have an interest in making housing 
more affordable: 

American Planning Association 
Council of State Community 

Affairs Agencies 
International City Management 

. Association 

Introduction 

The Joint Venture for 
Affordable Housing 

National Association of Counties 
National Conference of State 

Legislatures . 
National Governors' Association 
Urban Land lnsti tute 
National Association of Home 

Builders and the NAHB 
Research Foundation 

U. 	S. Department of Housing and 
Urban Developjl1ent 

Through conferences, workshops, demon
strations, publications, and similar 
activities, each of these organizations 
is helping to identify ways to cut 
construction costs through more effec
tive and efficient planning, site devel
opment, and building procedures, and to 
provide this information to its 
members. 

The Affordable Housing Demonstrations 

Home builders learn from other 
builders; successful ideas are copied and 
used in new ways by other builders in 
many different areas of the country. 
The affordable housing demonstrations 
have been developed to test ideas for 
reducing housing costs in real projects 
and to provide information on the cost 
savings that reSUlted. 

The central theme of the demonstration 
program is that a builder and those 
local officials responsible for regulatory 
approval can, together, identify ways to 
reduce the cost of housing and to 
modify or interpret local building codes 
and site development regulations so 
that these methods can be used. In 
the demonstration program, no Federal 
funds are provided either to the builder 
or to the community to support the 
demonstra~ion projects. HUD and the 
NAHB Research Foundation do provide 
technical assistance through various 
publications documenting previous 
research studies and through suggestions 
to the project designers, but it is the 
builder's responsibility to develop a list 
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of possible cost-cutting ideas and it is 
the responsibility of local officials to 
accept those which are reasonable for 
that community. 

Participating builders and communities 
were selected for the demonstratIon 
program in several ways. Before the 
Joint Venture was announced in January 
1982, HUD approached a number of 
communities which had already demon
strated, in other activities, a willing
ness to modi fy regulations and to take 
other steps to encourage local ~evelop
ment. As theE;e communities agreed to 
participate in the program, the National 
Association of Home Builders worked 
thr.ough its local associations to identify 
builders in the communities with 
reputations for· quality and records of 
innovation. FolJowing announcement of 
the first twelve communities and 
builders selected to participate in the 
demonstration program, many other 
communities and other builders· 
expressed interest in joining the 
program. In each case, HUD required 
a formal commitment by the highest 
elected official that the local govern
ment would support the program. 

Once a project was accepted, HUD and 
the NAHB Research Foundation assisted 
the builder to' identify cost-cutting 
ideas and to develop a workable, 
attractive site plan. The cost-cutting 
measures used in the various demon
strations vary widely_ In some 
projects, unit densities were increased 
to reduce the impact of land cost on 
the final price, while good site planning 
and design made this increased density 
acceptable to the community. In other 
projects, street widths, street design 

standards, and utility system require
ments were changed to reduce costs. 
Housing materials and constructIon 
methods were changed in many 
projects. In addition to these chahges 
in materials an9 methods, many 
projects benefited from improvements 
iri local administrative procedures which 
reduced the time and effort needed to 
obtain building and land use approvals. 

·l1Ie Case Study Approach 

Each project undertdken as an Afford
able Housing Demonstration during 1982 
and 1983 as part of the Joint Venture 
for Affordable Housing is being 
described in a case study report. The 
case studies are intended· to be learning 
tools to help homebuilders, local 
officials, and others concerned about 

affordable housing to recognize and 


.seize opportunities to reduce housing 

costs through regulatory reform and the 
use of innovative planning and construc
tion techniques. 

Information on the changes and their 
impact on costs has been collected by 
the NAHB Research Foundation. Each 
case study describes the community, 
outlines the builder's experience, and 
discusses the specific project character
istics and history. Where possible, the 
cost savings resulting from the use of 
the various procedural, planning, devel
opment, and construction changes are 
calculated and reported in the case 
studies. 

The following material provides this 
information on the Affordable Housing 
Demonstration project In Phoenix, 
Arizona. 

Introduction 2 



The Community - Phoenix 

Phoenix, Arizona, a sunbelt city located 
in the center of the state, had a 1982 
corporate population of 823,000 and an 
SMSA population of approximately 
1,500,000. Growing 35.B percent in the 
last ten years, it is now the ninth 
largest city in the United States. The 
city covers 9,127 square miles and has 
a mild dry climate wi th a mean of 11 
days with temperatures below 32 
degrees F. and normal daily maximum 
temperatures in August of 102 degrees 
F•• 

The city operates un,der a 
Mayor/Council/City-Manager form of 
government. The city manager, 
appointed by the mayor with approval 
of the city council, is responsible for 
daily administration. Those government 
offices most involved in residential 
development include: Development ' 
Services Manager, City Planning 
Commission, Planning Director, and 
Development Coordinator. 

Phoenix is the second largest center for 
electronic equipment manufacturing in 
the country and is the headquarters for 
several service industries. As capital 
of the state, Phoenix employs many 
government workers and those indirectly 
associated with the government. It is 
the wholesale-retail center for the 
state and the transportation center of 
the Southwest. Annual growth in jobs 
for 1979-90 is projected as 3.7 percent. 

Effective household buying income in 
Phoenix in 1981 was $21,477; the 
average home price was $85,300 in July 
1982. Approximately 60 percent of the 
people in Phoenix are homeowners. 
The city issued 22,479 new residential 
building permits in 1982, representing a 
total value of $1.5 billion. 

Phoenix is known for its progressive 
attitude toward business and property 
development. The city does not 

Project Description 
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Project Description 

regulate needlessly, thereby obstructing 
development, but has effectively guided 
growth and controlled sprawl. Long, 
range planning and regulation reform 
have been stressed since the llilte 
1970's. 

"Phoenix Concept Plan 2000 - A 
Program for Planning," a Planning 
Commission study, defines the concep
tual intent for future land use and 
provides guidance for coordinating land 
use, transportation, 'housing, economic 
stability, and government responsive
ness. Plf1n 2000 encourages the design 
of urban villages which have a clearly 
definable core, a mix of housing types, 
and a variety of employment, shopping, 
recreational, and educational facilities. 

The Development Coordination Office 
COCO) implements Plan 2000 and over
sees all residential subdivisions. That 
office processes all development 
approvals and recently reduced the 
total approval period by almost 50 
percent. A policy and procedures 
manual explains requirements and 
procedures from pre-application confer
ences through the final reviews by 
various city departments. 

The Builder - Knoell Homes, Inc. 

Knoell Homes, Inc., has been a sing~~
family home builder in the Phoenix 
area for more than 35 years. In 1982, 
the company built 285 single-family 
detached homes averaging 1350 square 
feet of living space. They sold for $19 
million: 5 percent for $45,000 to 
$54,999, 40 percent for $55,000 to 
$64,999, 25 percent for $65,000 to 
$84,999, and 30 percent for $85,000 to 
$100,000. 

Professional Builder cited Knoell Homes 
'as the 221st largest builder in the 
country in July 1983. Marketing Vice 
President Don Liem explained that 
Knoell was in step with other local 
builders catering to the single-family 
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market, stewing conservative, and not 
gambling with anything unusual or 
"innovative.'f However, during the 1982 
depressed housing market, Knoell 
reassessed its product and clients, 
searching for a fresh, new approach. 
Their survey concluded that the largest 
market for their homes was single and 
married professionals, 25 to 35 years 
old, who desired hOlT\es close to 
e.mployment centers. This group 
believed the existing housing market 
was beyond their financial means. 

A rnarketingstt,Jdy, conducted specifical
ly for ,the A ffordable Housing Demon
stration Project confirmed the Knoell 
study and more clearly . defined the 
target market for the project. 

The Project - Cimarron 

The original Knoell site was a 57.4-acre 
crescent-shaped parcel of land located 
6 miles southeas,t of downtown Phoenix 
planned for a 200 unit subdivision, 
Knoell Garden Groves 7. Knoell 
designed the units to meet all standard 
land development requirements. 

When Knoell joined the Affordable 
Housing Demonstration, the company 
developed a new plan, Cimarron. The 
Demonstration site was 19.4 acres 
smaller than the Knoell Garden Groves . 
7 plan, and added 106 units to the 149 
originally planned for· the remaining 38 
acres. The 19.4 acre parcel was held, 
for future development. The new 'plan ' 
required additional total lineal feet of 
streets, curbs, gutters, sidewalks, 'water 
service, and sanitary sewers due to the: 
higher density. It introduced changes 
to existing practices and standards in 
land development and budding mater
ials, and was designed according to 
Planned Residential Development (PRD) 
Standards, a relatively hew . concept in 
Phoenix. 

Cimarron is located on an elevated si te . 
with a panoramic view and is easily 
accessable to downtown and "hightech" :' 

Ctiapter1 4 



Cimarron Site Plan 

employment in Phoenix, Tempe, and 
Mesa. The 255 unIt development 
consists of 107 townhouses and 148 
single-family detached homes. The 
townhouses range from 770 to 912 
square feet and sell for $45,000 to 
$50,300. The single-family detached 
homes vary from 948 to 1163 square 
feet and sell for $59,000 to $63,000. 
The homes have private parking, yards, 
and unique architectural designs. A 
neighborhood feeling is created through 
an area of common space in each 
hamlet (sub-neighborhood). Over 7 
acres, or 18.4 percent of the site, is 
open-space, including landscaped areas, 
utility rights-of-way (ROW), a jogging 
exercise course, and common areas. 
Innovative use of on-site retention 
ponds to alleviate potential storm water 
problems adds interest to the entry and 
entire subdivision. 

The target market for the homes is 25
to 35-year-old single and married 
professionals buying homes for the first 
time, with a median family income 
over $20,000. To attract this group, 
Knoell emphasized an open-space design 
and an indoor/outdoor living concept, 
and designed creative, attractive, taste
ful model homes. Although Cimarron is 
located in a physically attractive area 
of Phoenix, homebuilders had overlooked 
it because of a relatively poor neigh
borhood image. 

Project Description 

Sales Office and Model 
Homes - Courtesy Builder Magazine 
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Development of Cimarron from concep
tion to the opening of six model homes 
covered approximately 13 months. 
Knoell joined the A ffordable Housing 
Demonstration in late 1981 and in early 
1982 sent to the city its list of 
requests for changes from standard 
development and building practices; 

Shortly after, Knoell concurrently 
submitted its preliminary SUbdivision 
plan and its building construction· plans 
.to the Development Coordination 
Office. Final site plan 9:pproval was 
granted in October 1982 and precon
struction sales began. The Grand 
Opening, showing six model units fully 
decorated, was in mid-January 1983 and 
by the end of the month, 101 un~ts 
were sold, confirming Knoell's market 
forecast. 

Sales Offl~Site Layout 
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Mayor Margaret Hance has been 
personally committed to control rising 
development costs through improving 
city policies and procedures and was 
pursuing an agressive regulatory relief 
campaign immediately prior to the 
initiation of the Affordable Housing 
Demonstration. She saw the demon
stration as a test of the city's effec
tiveness in the area of deregulation and 
accepted the challenge from HUD to 
participate. Knoell Homes, Inc., 
well-known and respected within the 
community, was selected as the devel
oper for the Demonstration. 

Phoenix officials welcomed the project 
as an opportunity for teamwork, not as 
an additional chore. Confident in 
Knoell, wi th whom they had worked in 
the past,· city staff knew their efforts 
would contribute to the affordability of 
a quality residential neighborhood. 
They were assured successful results 
would help in implementing the housing 
goals of "Phoenix Concept Plan 2000.11 

City staff members worked closely with 
the developer on policy interpretation, 
development details, and Demonstration 
documentation. Those involved on the 
project include: C. A. Howlett, Special 
Assistant to the Mayor; Richard Counts, 
Director of Planning; Jon Wendt, 
Development Serv.ices Assistant; George 
Krempl, Deputy Planning Director, 
Development Coordination Office; and 
V. Warner Leipprandt, Jr., Deputy 
Planning Director of D.C.O. 

Initially, Knoell was asked by city staff 
to present an ideally affordable residen
tial development plan without regard to 
the constraints of existing regulations. 
Specific proposals submitted by Knoell 
were evaluated by city staff solely on 
the basis of protecting legitimate public 
interest, relevance to the affordabillty 
objectives, and safety of future resi
dents in the development. 

Project History 


v. Warner Lelpprandt. Jr., Deputy Planning Director; George 
Krampl. Deputy Planning Director; Richard Counts, Director 
of Planning - Helpful city Officials. 
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The site chosen for the demonstration 
was a 57.4-acre crescent- shaped parcel 
of land 6 miles southeast of downtown 
Phoenix on which Knoell had planned to 
build a 200-unit subdivision of single
,family, detached homes, to be called 
"Knoell Garden Groves 7". The project 
had been designed to meet all the then 
current standard land development 
requirements. 

After selection as developer for the 
Phoenix Affordable Housing Demonstra
tion, Knoell eliminated 19.4 acres from 
his original plan and adde<;l 106. units to 
the 149 units originally planned for the 
remaining 38 acres. The subdivision 
was renamed Cimarron. 

The company chose the Planned Resi
dential District (PRO) Plan for develop
ing Cimarron. Rezoning approval for 
PRO's has not been necessary in 
Phoenix since adoption of the 1981 
ResidentiaL Revisions regulations. Six 
m()i1ths in total processing time were 
saved by avoiding rezoning. The real 
purpose of the PRO, however, is to 
promote increased flexibility in 
exchange for preserving natural features 
and creating open spaces within the 
residential development. The option 
encourages varying housing types and 
lot sizes, setbacks, "and private access
ways for interior circulatiom... There 
are no minimum lot sizes. A 5 percent 
density bonus is automatic for a 

. required 5 percent open space. A 20 
percent density bonus is possible 
depending on the type and amount of 
additional landscaping. 

The target market was the group of 

25;. to 35-year-old single and married 

professionals identified in the two 

earlier Knoell studies as being priced 

out of the existing housing market. 


After agreeing on the site arid target 
market group, Knoell presented a list 
of items with cost-saving potential to 
the Development Coordination Office 
(DCO) staff during a preapplication 
conference. The Demonstration· Techni

". ", '." . 
Cimarron entrance accentilatl'lS1urrouridlngs. 

Open space has been preserved In Cimarron. 
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cal Assistance Team from HUD and the 
NAHB Research Foundation suggested· 
additional items Which had been proven 
in other cities but were not being used 
in Phoenix. DCa staff approved some 
of the items in accordance with the 
PRO ordinance. Other items the 
builder requested received closer 
scrutiny -- requiring either expanded 
documentation by Knoell or speci fic 
action of the City Council. Of the 37 
originally requested items, the city 
staff found 28 acceptable or acceptable 

'. 	 on a demonstration basis only. The 
staff agreed to some variations on a 
"one-time only" basis, until they could 
be confident the changes would add no 
expenses to the city nor sacrifice 
quality and safety. 

Approval of the remaining 10 items was 
either beyond staff discretion or the 
cost involved was insignificant enough 
to warrant dropping the request. The 
list of requested changes is discussed in 
de;tail in Chapters 3 and 4. 

Design and merchandising of Cimarron 
was geared to the population segment 
iden~ified by the two early market 
studies by Knoell. And it worked! 
Architecture, creative land planning, 
and attractive sales prices made 
Cimarron an overwhelming success. 
Wise down-sizing in the units and care
fully managed open spaces suggest a 
comfortable- indoor-outdoor living 
concept; skylights and cathedral ceilings 
open-up living space. Volume spaces, 
lofts and dining areas appealed to the 
target market of entry-level home 
buyers. 

Knoell invested considerable money in 
Cimarron's sales office and model 
complex. The well-designed modern 
sales office at the entry to the devel
opment introduced potential customers 
to the attractive style of the com
munity. A nationally recognized 
interior decorafor, Beverly Trupp, 
decorated the models, using affordable 
built-ins, pastels with touches of bright 
colors, and full-sized furniture. 

Project History 

Vaulted ceilings. built·ins, and light create attractive 
interiors. 

Uniquely designed sales offi~. 

9 



Major newspaper coverage, local TV, 
ground-breaking ceremonies, VIPs in 
attendance, magazine articles, radio 
promotions -- all were part of Knoell1s 
strategy to announce its special new 

· product to first-time buyers. By 

joining with local business~s to inform 

employees; sending comprehensive, but 


· plain English, fliers,' "Youire still 
renting?"; and blitzingaH ··local media 
- Knoelll s sales traffic grew. 

After •the yo~ng, first-time buyers 
.. moved in, they were asked, nWhat 
. i'nfluenced you to buy?" ... "What .. • 
amenities did you want most?" 

·Some results/viere. surpristng. For 
example, the.. living . room was chosen as 
the most important room. The kitchen 
was ranked second in importance. They 
were willing ,to give up some amenities, 
but not a wood-burning fireplace. 
"Small space is okay," they said, 
according to Ms. Trupp, "but that's no 

'excuse for. it to be boring~~. and>it1s 

not an eXCUSf:j to "be spartan. Give 

them the feelirig of luxury. These 

people are active. They entertain. 

They require an up-beat environment." 


"They're competitive buyers, savvy, 
looking for quality, and at the same 
time, a manageable mortgage. Their 
homes have to have a certain design 
flalr~make a statement about who 
they are," said Rich Enelm~ Knoell 
Vice President of Production and 
the primary Demonstration conta.ct. 

... , 

Interior deSign of sales officeallowed arudy of plans while 
looking at landscaped models. 

Well~rated Salea Office set tone for project. 

Creatively designed interiors Inspire decorating . 
possibilities. 

Chapter 2 10 
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One purpose of the Affordable Housing 
Demonstration was to collect and 
evaluate sound cost data on residential 
development practices and construction 
techniques. The following analysis 
seeks to identify the costs of regula
tions, standards, or time delays and to 
determine what these mean in terms of 
excess costs to new home buyers. 

Change List and Approval Process 

As mentioned in Chapter 2, the City of 
Phoenix was extremely cooperative and 
v iewed the Affordable Housing Demon
stration as an opportunity to review 
regulations and process procedures with 
an eye toward regulatory modernization 
and streamlining city processing. In 
fact, the city had already· made 
changes in its regulations and proce
dures for processing such as: 

1. 	 A Developers Assistance Office 
was established wIthin the City 
Manager's office to minimize red 
tape and resolve conflicts among 
city regulations. Further, an 
interdepartmental Development 
Coordination Office was set up to 
provide "one-step" service for 
developers of major projects. 
This IIfast-tracking" capabllity can 
reduce up to one hal f the lead 
time required prior to construction 
for eligible projects. 

2. 	 Approval authority for certain 
types of property development 
plans was delegated to department 
and division heads to eliminate 
the need to. obtain waivers, 
variances, rezoning, use permits, 
special permits, etc. 

3. 	 Limited adjustments in regulations 
can be made by administrative 
hearing officers om site plans and 

Innovations and Their Impact on Costs 
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subdivision plats, rights-o.f-way 
abandonments, grading and 
drainage, off-site improvements, 
zoning ordinance requirements, 
construction code requirements, 
driveways, sign ordinances, and 
flood plains when warranted by 
special circumst8!!ces. The 
hearing officers can save a 
project a few weeks to several 
months. 

4. 	 Administrative Regulations for 
rezoning cases, such as double 
advertising in Local newspapers 
and property posting, were 
revised; this has reduced process
ing time for certain zoning 
actions by up to 50 percent. 

5. 	 IS.. customized construction code 
was developed to focus principally 
on life-safety issues and to mini
mize cosmetic regulations; it is 
half the size of the Uniform 
Building Code. 

6. 	 A single-construction-permit 
system was established to elimi
nate four separate permits, 
thereby reducing paper work by 50 
percent. 

7. 	 Building permit issuance by tele
phone is available for eligible 
projects. Conditional permits are 
issued if the remaining processes 
are administrative and minor in 
nature. 

8. 	 All residential inspections are now 
conducted by general inspectors, 
eliminating the need for four 
separate inspectors on each 

.project. Besides reducing con
struction inspection delays for the 
builder, this system saves Phoenix 
$750,000 a year. 
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9. 	 . A "gold-tag" system permits 
builders to continue construction 
work if an unsatisfactory notice is 
received, provided that the 
unsatisfactory work is not covered 
before reinspection. 

Against this background of progressive 
Phoenix regulations, Cimarron was 
developed as a test of regulatory 
reforms and to identify potential 
additional changes. 

In February 1982, Knoell submitted a 
list of changes in regula~ions and 
procedures to further cost efficient 
development of Cimarron. Some of the 
items were acceptable under the PRO 
ordinance; others were accepted 
because. of engineering data or logic 
presented by the builder. Some items 
were accepted for the Demonstration' 
project only and a few were 
disapproved. 

Some of Knoell's list already allowed by 
the PRD ordinance were: a mix of 
single-family detached homes and 
townhouses, a minimum lO-foot setback 
no minimum lot size, reduced property , 
line setback standards, two off-street 
parking spaces per unit, and increased 
valve and fire hydrant spacing. 

The City also allowed reduced curb 
radius from 25 to 20-feet based on a 
written discussion of the logic from 
Knoell. They also approved reduction 
in speed limit from 35 mph to 25 mph 
on collector streets. Their, acceptance 
of a reduced speed limit provided the 

. city with a further reason for accepting 
a reduced curb return radius. The City 
approved 4-inch-thick, 4-foot-wide 
valley street gutters instead of the 
standard 8-inch-thick, 6-foot-wide valley 
gutters (See details in' Chapter 4). . 

Items that were approved for the 
Affordable Housing Demonstration only 
include: reduction of collector street 
rights-of-way to 50 feet from 60 feet, 
a meandering 8-foot-wide sidewalk on 
one side of collector streets versus the 

"Concurrently with the Affordable 
Housing Demonstration project," 
commented Jon Wendt, "Phoenix 
was pursuing an aggressive regu
latory relief campaign under the 
leadership of Mayor Hance. Cimarron 
provided tangible evidence of the 
ben.,f.i~s to cltizenliJ of goyernf114Jnt 
deregulation. From the start, our 
primary interest in the project was to 
field test deregulation ideas to see if 
they worked, and, if they did, to incor
porate themasperrnanent changes." 

.. ... 
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city standard of 4-foot-wide sidewalks 
on both sides of the street, elimination 
of all sidewalks on residential access 
streets, flat or ribbon curbs versus roll 
curbs, use of 6-inch polyvinylchloride 
(PVC) sewer mains instead of a-inch 
vitrified clay pipe (VCP), 4-inch asbes
tos cement water main pipe (ACP) 
instead of 6-inch ACP, and a polyethyl
ene drip irrigation system instead of 
PVC piping with sprinkler heads. 

Items that were requested but not 
accepted include: 200-foot-spacing of 
sewercleanouts instead of the city 
standard of 150 feet, 500 to 600-foot 
sewer manhole spacing instead of 400 
feet (the city had no cleanout equip
ment for the increased spacing), elimi
nation of paving saw cuts, midblock 
mercury vapor street";lights at 200- to 
240-foot spacing instead of high pres
sure sodium streetlights at intersec
tions, public sidewalk ramps for the 
handicapped to the Metropolitan 
Governments (MAG) standards, .and 
sewer saddle "T" connections versus the 
city standard saddle "Y" connections. 

The city at first denied a request to 
suspend a 3 percent off-site perfor
mance bond requirement. Later this 
requirement was dropped city-wide. In 
addition, the city originally denied a 
request for a decomposed granite base 
for recreational vehicle parking space 
but later accepted it instead of the 
"chip and seaP' (stone chips/bituminous 
sealer) Phoenix standard. 

HUD Assistant Secretary for Housing 
Philip Abrams (now HUD Under 
Secretary) asked all local HUD offices 
to cooperate with the Affordable 
Housing Demonstration participants, to 
speed reviews for FHA insurance 
sUbdivision appraisals and unit apprais
als, and to permit variances to any 
ilunnecessary or burdensome require
ments which did not affect health or 
safety." The Phoenix Service Office 
cooperated fully. It had. already 
approved the City of Phoenix as a 
Local Acceptable Community (LAC), 

Innovations and Their Impact on Costs 

According to Rick Counts, "Cimarron 
is the answer to a planner's dream. 
tts satisfied residents have made our 
ordinance streamlining efforts worth
while, and encouraged other builders 
to the public-private teamwork 

. approach." 
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meaning HUD would accept what the 
city approved in their analysis of a 
proposal (this replaces' about 90 percent 
of the FHA subdivision approval 
pro~ess). 

The Phoenix Service Office granted a 
number of variances for Cimarron: 

" Presale requirements were elimi
nated which require that 50 
percent of the units be sold before 
any unit can be closed. This 
permitted a more advantageous 
marketing situation. 

" Site drainage areas were permitted 
to be maintained by the Home
owner's Association instead of the 
City of Phoenix. 

" Higher-than-normal Homeowner's 
Association fees were approved. 

" Escrow funds were not required for 
landscaping. 

" Side yard requirements were elimi
nated, deferring to Phoenix PRO 
requirements. 

" The aggregate base course under 
concrete driveways was eliminated 
because of an excellent natural 
base. 

" Price changes were permitted mare 
frequently than normal to allow 
prices to remain closer to market 
conditions. 

The HUD Office believed that the 
largest time savings from their normal 
process resulted from their decision nat 
to independently review documents 
submitted by Knoell. 

The fallowing sections contain discus
sions of each of the accepted requested 
changes (except FHA items). 

Administrative and Processing Changes 

Converting Cimarron from a standard 
subdivision option to a PRO eliminated 

.the need for rezoning. Rezoning would 
have delayed completion. of approvals 
by at least 6 months. The 6-month 
time saving reduced interest costs by 
approximately $106,000. 

The city accelerated standard process
ing through· the Development Coordina
tion Office by scheduling special staff 
meetings an administrtttive changes 
requested by Knoell. By shortening the 
review time by 3 months, interest casts 
were reduced by an additional $57,800. 
(The City is now considering hiring 
private consultants such as land plan
ners, engineers, and architects to 
review' and approve specifications and 
plans during peak periods). 

The total interest savings was $163,800 
due to the reduction in processing. 
The time reduction also resulted in an 
estimated s$vings of $380,000 in over
head costs, property taxes, and material 
and labor casts due to inflation, based 
an a modest 5 percent annual. inflation 
rate. 

Typically, the City of Phoenix required 
a 3 percent bond for guaranteeing 
off-site improvements. In June 1982, 
the City Council, City Manager's 
Office, and Development Coordination 
Office, agreed to waive banding 
requirements for Cimarron. The waiver 
tied final inspection clearance to 
completion of an public improvements, 
subject to approval by the Building 
Safety Department. The savings for 
Cimarron were $16,700. In August, 
the City waived the band requirement 
for all local developers. 

The use of PRO options, the in reduc
tion in processing time, and the elimi
nation of off-site banding requirements 
amounted to a total savings of approx
imately $560,500 or about $2,200 per 
unit. 
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Site Planning and Development Changes 

Site planning and land development 
represent major areas of potential cost 
reduction for most builder/developers. 
These costs are often in direct propor
tion to the complexity of local regula
tions, zoning ordinances, and levels of 
required standards.. Because the city of 
Phoenix allowed the PRD option and 
was cooperative, Knoell was able to cut 
the costs of developed land in Cimarron 
substantially. 

The Phoenix PRO ordinance allows a 
mix of. townhouses and single-family 
detached units and no minimum lot size 
enabling Knoell to increase density by 
71 percent over standard subdivision 
requirements. The PRD also allows 
less expensive site development 
techniques, such as lO-foot front 
setbacks, only two off-street parking 
spaces per unit, 800 feet maximum fire 
hydrant spacing, and BOO feet maximum 
water valve spacing. 

Savings were realized in every' phase of 
land development - - curbs and gutters, 
streets, sidewalks, sanitary sewer, 
drainage, water service, electrical 
service, and irrigation. Some savings 
were due to regulatory variances While 
others were due to the use of tech
niques and materials not normally used 
in the Phoenix area. 

On residential access streets, flat curbs 
and ribbon curbs were used instead of 
roll curbs with integral sidewalks. 
Redesign reduced the lengths of verti
cal curbs required for arterial and 
collector streets. 

For the Demonstration, the city allowed 
20-foot-wide interior residential access 
streets instead of standard 25-foot 
streets. For collector streets, rights
of-way (ROW) were reduced from 60 
feet to 50 feet and paving widths were 
reduced from 40 feet to 36 feet. 

Innovations and Their Impact on Cost!> 

... 


Entrance to Cimarron 
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•Typical Cimarron Street 

Typical Residential Street 

"KJ' /tt.J 

1r--'1"-"It-'~--~--------4--'-S-id-e-"w--a-~t==-:~~;~~~.--....---T---------1. 

2' Vertical Curb & Gutter: 
6' Bi3se with 2' 

.'~lisidewalks' were elirninatecfaJong 
residential access streets. dne 
meandering 8-foot-wide sidewalk was 
aHowed for the Demonstration instead 
of 4-foot-wide sidewalks on both sides 
of collector streets except at the 
entrance area of Cimarron. Total 
savings for curbs, gutters, sidewalks, 
and streets were $82,096. 

Polyviny lchloride (PVC) pipe was used 
instead of the standard vitrified clay 
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pipe (VCP) for sanitary sewers. Sewer 
pipe size was reduced from B inches to 
6 inches for much of the system based 
upon Knoell's calculations of sewage 
quantity. Direct taps instead of 4-inch 
wyes were used. Because of the lower 
slope required for PVC versus that 
required for VCP, trenches would have 
been an average of 2 feet deeper had 
VCP been used. Total savings were' 
$59,671. 

Knoell requested and received permis
sion to down-size water mains in some 
areas from 6 inch to 4 inch based upon 
demand calculations. Savings amounted 
to $3,163. 

Electrical service entrance costs, 
charged by the city-owned utility, were 
reduced because the city "fast-tracked" 
the project. Installation costs are 
based on an estimate of the time 
required before the utility can begin 
collecting revenue. Because the project 

, was built 9 months sooner than normal, 
revenue from usage began 9 months 
earlier. Therefore the installation fee 
was lowered sustantially, to $96 from 
$180 per unit. 

Storm water drainage costs were 
reduced primarily because of innovative 
land planning techniques. Use of 
concrete valley street gutters and 
normal street curbs and gutters to 
direct water flow to retention basins 
resulted in a less expensive drainage 
system than had been originally 
planned. The original plan had more 
underground drainage. Grading and 
other drainage considerations resulted in 
the elimination of a $50,000 pumping 
station. A. Wayne Smith, A.I.A., 
Knoell's landscape architect, developed 
a drainage plan that not only resulted 
in substantial cost savings but provided 
an attractive entrance to the project, 
setting the tone for Cimarron. Drain
age costs were reduced by $70,578. 

For irrigation, the City of Phoenix 

originally required PVC piping with 

sprinkler heads. However, Knoell's 
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landscape architect developed data and 
information that convinced the city 
that polyethylene piping and -low pres
sure' emitters (drip system) are equal if 
not superior to PVC with sprinkler 
heads, saving $8,624. 

The techniques used by Knoell in land 
development in no way jeopardized the 
health, safety, or welfare of the occu
pants of Cimarron. In fact, most of 
the changes from standard practice 
contributed to higher value at lower 
cost and created a sense of community. 

Building Design and Construction 

The ,architectural firm of Knoell and 
Guidort designed the house plans with 
the goal of making the small units 
attractive and saleable while paying 
attention to production efficiencies. 

The innovative use of interior space, 
such as vaulted ceilings and living areas 
opening onto outdoor patios, created a 
feeling of openness. 

Models accentuate open. indoorloutdoor feeling at 
Cimarron. 

Three models of townhouses were built 
in Cimarron, ranging from 770 to 912 
square feet. The three basic models of 
single-family detached homes ranged 
from 948 to 1295 square feet. The 
largest detached home had alternative 
floor plans providing two or three 
bedrooms. 

Knoell and Guidort did an outstanding 
job of combining design with produc
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ibility by designing to standard material 
dimensions (modular dimensioning). For 
example, major outside dimensions were 
in multiples of 4 feet, and minor 
dimensions were in multiples of 2 feet. 
Sinc~ siding materials come in 4-foot 
widths and framing materials are 
supplied in increments of 2 feet, there 
was very little scrap, and labor time 
for cutting and fitting time was 
reduced. 

The builder tested several innovative 
construction techniques only on model 
homes; others were incorporated into 
all homes. Some of the cost-saving 
techniques were directly associated with 
deviations from Knoell's norinal design 
and construction practices, while others 
were due to exceptions by the City of 
Phoenix. No material, system, or· tech
nique was used that had not been 
proven in other parts of the country. 
Health, safety, and welfare of the 
occupants were primary considerations 

when each new practice was discussed 
for possible inclusion. Another major 
concern of Knoell Homes was providing 
housing value while insuring a quality 
environment. . 

Details of construction cost· reductions 
are in Chapter 4. Basically, the 
methods were: reduction of driveway 
paving by elimination or reduction of 
set-back requirements, use of hardboard 
siding applied directly to framing, 
reduction in size of electrical service 
entrance panels, elif'Dination of roof 
overhangs, reduction of fence lengths, 
careful spacing of electrical outlets, 
elimination of soffits over ki tchen 
cabinets, use of attractive but less 
expensive cabinets, elimination of bath
room exhaust fans, reduction in thick
ness of concrete slabs-on-grade, more 
efficient use of framing lumber, and 
use of polybutylene water supply piping 
instead of copper. 
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Comparison Costs 

In this chapter, costs of each change in 
Phoenix standards and Knoell Homes 
typical practice are discussed and 
compared. The objective of the analy
sis is to show how much costs were 
reduced by comparing Cimarron "as
built" to existing standards and 
practices. 

In the hierarchy of cost reducing tech
niques, density is most important where 
land costs are high. Even in areas 
with low or moderate land costs, 
increased density may be the single 
most important element of cost reduc
tion, especially where higher density 
does not require substantially higher 
site improvement costs. In Cimarron, 
the land was available for 60 additional 
units because of reduced street widths, 
elimination of some sidewalks, rights
of-way elimination, and reduction of 
curb return radii. 

Chapter 4 

Details of Changes
and Their Costs 

ADMINISTRATIVE AND 
PROCESSING CHANGES 

If Knoell had applied for rezoning under 
existing Phoenix subdivision ordinances, 
at least 6 months time would have 
been lost. The use of the PRD option 
saved approximately $106,000 in inter
est. In addition, the City of Phoenix 
"fast-tracked" Cimarron, accelerating 
standard processing b~ ~n additional 3 
months, saving $57,800 in interest. At 
an annual inflation rate of 5 percent, 
$380,000 was saved because of 9 
months reduction in indirect expenses, 
property taxes, and material and labor 
cost inflation. The City of Phoenix 
waived a 3 percent performance bond 
requirement for off-site improvements, 
reducing costs by another $16,700. 
Total cost savings are shown below: 

Reduction in Administrative and Processing Costs 

Cost Savings 

PRD- vs. standard sub
division option 

"Fa~t-track" proceSSing 
Indirect, taxes, and material 

and labor increases 
Waiver of 3% performance bond 

TOTALS 
* - 255 dwelling .units. 

Details of Changes and Their Costs 

Total 

$106,000 
57,800 

380,000 
16,700 

$560,500 

Per Unit* 

$ 416 

227 


1,490 

65 


$2,198 
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SITE PLANNING AND 
DEVELOPMENT CHANGES 

Presented in this section are land 
development cost comparisons of 
Cimarron (as built) versus the same 
project if built according to existing 
standards and prac;tices. Some 60 
building lots were added because of 
new standards and practices. If old 
standards for streets, sidewalks, curbs, 
and gutters were used on the 38 acres, 
only 195 units could have. been buUt if 
the average lot size of 3<500 square 
feet was maintained. Cost. savings per 
unit are based on these 195 units 
compared "to the new 255 which 
reflects the over 217,000 square feet of 
land area made available by requcUon 
of standards and practices. Following 
is . a summary of land development cost 
savings. Detailed analyses of each 
development phase follow within this 
section. 

Land Development Summary 

As Built Comparison Savings 

Raw land $1,254,000 $1,254,000 $ 
Vertical curbs 31,212 50,039 18,827 
Roll curbs & sidewalks 53,065 71,544 18,479 
Curb return rad ius 18,363 26,808 8,445 
Streets 183,240 219,585 36,345 
Storm water drainage 36,853 107,431 70,578 
Water service 109,162 ll2,325 3,163 
Sanitary sewer 112,208 171,879 59,671 
Electrical service 24,541 35,168 10,627 
Driveway entrances 11,978 24,661 12,683 
Landscaping, . irrigation 159,828 168,452 8,624 

. TOTALS $1,994,450 $2,241,892 $247,442 

COST PER UNIT $7, 82I'* $11,497** $3,676 

* - 255 units as built 

H - 195 units if built to existing standards 
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Vertical CUrbs 

In Cimarron, Knoell installed 1522 
lineal feet of 2~foot wide, 7-inch high 
concrete-formed (c. f.) vertical curb on 
on'e side of 40th Street, 44th Street, 
and Vineyard Road. The City allowed 
an extruded 6-inch asphalt curb on the 
undeveloped side of 44th and Vineyard 
Road rather than previously required 
vertical curbs on both sides. Had 

6" r.l" 

Knoell built to existing standards, the 
project would' have contained 8,336 
lineal feet of 2-foot, 6-lnch c. f. curb. 
As built, Cimarron had less than half 
this amount -. 3,950 feet of 2-foot, 
6-inch c.f. curb. Instead, 2-foot, 4·inch 
c. f. curb was used around islands and 
around all three sides of off-street 
parking areas. Cost savings are shown 
below. 

• EXTRUDED 
• V ERTIC ALe U R B 4' Gi UT T E R • A.5P~ALT ,CU RB • 

Vertical Curb Cost Comparison' 

As Built Com~arison Savings 

Vertical curb, 7" c. f. 
Vertical curb, 6" c.f. 
Vertical curb, 4" c.f. 
Extruded asphalt curb 

$ 6,088 
14,813 
8,946 
1,365 

$14,744 
31,260 
4,035 

$ 8,656 
16,447 
(4,911) 
(1,365) 

TOTALS 

COST PER UNIT 

$31,212 

, $122* 

$50,039 

$257** 

$18,827 

$135 

* - 255 units 
** - 195 units 
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Roll Curbs and Sidewalks 

Under existing Phoeni·x standards, 
Knoell would have built most residential 
access streets with 2-foot wide roll 
curbs with integral 4-foot wide side
walks on both' sides. About 1,615 feet 
of such curbs and sidewalks would have 
been required•. Another 8,500 lineal 
feet of 4-foot wide sidewalk would 
have been required along both sides of 
the collector streets. Most Cimarron 
residential access streets had a special 
flat curb with small amounts of ribbon 
curb and roll curb and no sidewalk. 
Instead of 4-foot wide sidewalks on 
both sides of the collector streets, one 
1,830-lineal-foot, 8-foot wide 
meandering sidewalk was installed. 
Sidewalk ramp returns remained the 
same as did sidewalks at the entry and 
alongside 40th Street. A cost compar
ison follows. 

.015: 1.0 SLOpE --+ 

• FLAT cURe DETAIl.· 

.. RI e eo N CUR e 0 ETA t L • 

19" 5" 

• INTERIOR ROLL CURB, GUiTI: /4. 51DEWALK • 

Roll Curb and Sidewalk Cost Comparison 

As 6uilt Comearison Savings 

2' roll curb $ 446 $ $ (446) 
2' roll curb wI 4' sidewalk 42,644 42,644 
2' flat curb 35,214 (32,214) 
2' ribbon curb 2,516 (2,516) 
4' sidewalk 2,380 28,900 26,520 
81 meandering sidewalk 12,449 (12,449) 

TOTALS $53,065 $71,544 $18,479 

COST PER UNIT $208* $361** $159 
* - 255 units 
** - 195 units 
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CUrb Return Radius 

ThQ builder reduced the curb return 
radius at each street intersection from 
25 feet to 20 feet. Some points that 
persuaded authorities to allow the 
reduced radius included these: 

II'" . When a car reduces its speed to a 
safe limit to travel on private 
accessways (10 mph), it can nego
tiate safely a 20~foot curb return 
radius. A 25-foot radius encour
ages a higher speed turn. 

II'" The townhouse and hamlet portions 
of Cimarron will have low levels of 
traffic at each Intersection. 

II'" 	 The 25-foot curb return radius and 
5-foot transition severely restricts 
platting of corner lots. 

Cost savings follow: 

Curb Return Radius Cost Comparison 

25' curb return radius 
6" vertical curb 
Apron 
5' transition 

20' curb return radius 
6" vertical curb 
Apron 
3' transition 

TOTALS 

COST PER UNIT 

*' - 255 units 
** - 195 units 

Delalls of Changes and Their Costs 

As Built 

. $ 4,725 
13,068 

570 

$18,363 

$72* 

-------+ 

I 

I 

Ii


•• : .•C'. 

TA;AHSITIO H TO TRANSITION To 
RO\.L OR FLAT CURl!> ROL~ OR FLAT cufI,S 

OEMO"'.:!IT~T.!Q!!.. CON'IIFNTlONAL 

.. CURe. RETU!1N "RADIUS .. 

• CU R e TRAN51TION OETA I L-

Comparison 

$ 5,926 
19,932 

950 

$26,808 

-$13i** 

SaVings 

$ 5,926 
19,932 

950 

(4,125) 
(13,068) 

(570) 

$ 8,445 

$65 
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Streets 	 width reduction affected 7,900 lineal 
feet or 62 percent of the total. Cost 

If Knoell had built the streets in 	 savings from changes in streets follow. 
Cimarron in accord with standard 
subdivision options, total· street costs 

twould have been increased almost 20 12' 

percent. Paving for the arterial street 
2' 10'

(40th Street) and collector streets 
(Carter Drive, 44th Street, and 
Vineyard Road) would have remained 
unchanged as would paving for off
street parking. The new plan, however, 
reduced the width of most of the 
private access streets from 29 to 20 	 ... 

• DEMONSTRATrON" RE.:5IDENTIALfeet. Out of a total of 12,780 lineal 
feet of street paving in Cimarron, the 	 ACCE55 5TREET· 

~ (PA.ClPUTY LINE) 
'25' R/W

-4 . 
8'·S" 	 IG'·7" 

4'-S" 4~O· 2~" 	 14'-1" 

ISL.O PI: 
. 

.5iR.~IGiIH SLOPE-~·CltOVIN. 
~. 	 r--....1.•••.,.. I 

. ! 
.~ 	

.24" ROL.L ClJR6 • GVTTEll ~2" A5PHAL.TIC CONCllE:.H 
I'IIT1448 SIDEWAL.K OVER Go BASE 

• CONVENTIONAL RE51DENTIAL 

. ACCE55 5T~EET-=-

Street Cost Comparison 

Arterial and collector 
Streets and parking 

6" base, 2t1 A.C., 29' wide 
6" base, 2" A.C., 20' wide 

TOTALS 

COST PER UNIT 

* - 255 units 
** - 195 units 

As Built 

$102,467 

80,753 

$183,240 

$719* 

Comparison 

$102,487 
117,098 

$219,565 

$1,126** 

Savings 

$117,098 
(80,753) 

$ 36,345 

$407 
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Stonn Water Drainage 

Drainage for Cimarron was primarily 
above ground. Concrete valley gutters 
were used in some streets and normal 
street curbs and gutters in other 
streets to direct storm water flow to a 
channel and then to retention basins 
near the entrance of the subdivision. 
The previously platted project also 
drained primarily above ground but with 
some underground drainage through 
18-inch concrete pipe. The old drain
age plan would have required 
approximately $50,000 for a pumping 
station to lift storm water from low 
areas to an existing canal. Although 
no regulatory change was made (both 
drainage systems were considered 
adequate by the City), Knoell's land
scape architect, A Wayne Smith, . 
provided a more cost effective solution 
to the drainage problem. His plan 
saved over $70,000 and added to the 

attractive entrance to Cimarron. 
Following are cost comparisons. 

Retention ponds at project entrance. 

4'-0" 

.. VALLEY GUTTE;:R • 

Storm Water Drainage Cost Comparison 

As Built Com~arison Savings 

Concrete scuppers $ 920 $ 1,840 $ 920 
Concrete valley gutter 18,189 27,473 9,284 
Concrete drainage channel 7,025 7,025 
Concrete grouted rip-rap 1,560 1,560 
Rubble stone 8,020 (8,020) 
Concrete cut-off wall 460 700 240 
Concrete drop inlet box 800 (800) 
Barricades and railroad tieJ3 6,475 875 (5,600) 
18" concrete pipe 15,593 15,593 
18" rubber gasket reinforced 2,365 2,365 

concrete pipe (RGRCP) 
12" Class III reinforced 750 (750) 

concrete pipe 
1211 Class IV RGRCP 1,239 (l,239) 
Pumping station 50,000 50,000 

TOTALS $36,853 $107,431 $70,578 

COST PER UNIT $145* $5.51** $406 

* - 255 units 

** - 195 units 
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Water Service 

Had Cimarron been built according to 
existing Phoenix water service stan
dards, total costs would have been 
about 3 percent higher. Knoellfs 
engineers calculated demands based on 
anticipated occupancy and flow rates 
and convinced the city that smaller 
pipe would be adequate in many areas . 
of the project. This reduced much of 
the 6-inch water main t04 inches 

. without impairing service and.water 
pressure. Cost comparisons follow. ... 

Water Service Cost Comparison 

As Built Com2arison Savings 

8" asbestos cement pipe 
6" asbestos cement pipe 
4ft asbestos cement pipe 
81f valve, box, and cover 
6" valve, box, and cover 
4" valve, box, and cover 
12" x 6 f1 valve, box, and 

cover 
6" fire hydrant 
3/4" service 
1" service 

$ . 9,800 
29,052 
19,859 

632 
3,927 
2,145 

1,168 
11,913 
30,666 

$ 9,800 
45,552 

5,628 
632 

6,237 
585 

1,168 
11,913 
30,210 

600 

$16,500 
(14,231) 

2,310. 
(1,560) 

(456) 
600 

TOTALS $109,162 $112,325 . - $ 3,163 

COST PER UNIT $428* $576** $148 

* 
** 

- 255 unit 
- 195 units 
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Sanitary Sewer Service II" 	 Shallower trench (2-foot 
average) requirements for 

The builder realized savings of 35 	 P.V.C. 
percent in construction of sanitary 
sewer service because of several major A cost analysis of the sanitary system 
changes including: 	 follows. 

II" 	 Use of polyvinylchloride 

(P.V.C.) pipe instead of vitri 

fied clay pipe (V.C.P.); 


II" 	 Downsizing pipe diameters 

accepted on the basis of 

Knoell's demand calculations; 


II" 	 Elimination of off-site exten

sion of. 10-inch hookups to 

main; 


II" 	 Use of direct taps instead of 

4-inch wyes; and PoIyvlnylchloride sanitary sewer pipe. 


Sanitary Sewer Cost Comparison 

As Built Com2arison Savings 

1011 P.V.C. pipe and fittings $ 15,701 $15,701 
8n P.V.C. pipe and fittings 19,160 	 (19,160) 
611 P.V.C. pipe and fittings 15,787 (15,787) 
IOu V.C.P. pipe and fittings $ 48,461 48,461 
8/1 V.C.P. pipe and fittings 40,039 40,039 
Manholes and cleanouts 34,096 34,096 
Taps 27,304 2,741 (24,563) 

4" wyes 33,880 33,880 

Pavement replacement 160 160 

Off-site extension of 10" V.C.P. 


Boring 5,100 5,100 
10" V .C.P. pipe 2,938 2,938 
Manholes 1,284 1,384 
Pavement replacement 	 3,180· 3,180 

'TOTALS 	 $112,208 $171,879 $59,671 

COST PER UNIT 	 $440* $881** $441 

* - 255 units 

** - 195 units 
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Electrical Service 

Electrical service costs in Phoenix do 
not necessarily reflect actual installa
tion costs of the utility company but 
rather a formula used by them based 
upon the time to begin to recapture 
their installation investment. Because 
the city Ufast-tracked" Cimarron and 
because Knoell used the PRO optIon, 

total time from start of electrical 
service entrance to occupancy was 
reduced by 9 months. The electric 
utility company could start recapturing 
installation costs through monthly use 
fees 9 months earlier than originally 
anticipated. Accordingly, the installa
tion charge was reduced from $180.35 
to $96.24 per unit~ 

. ··Electrical S~r"ice Installation Cost Comparison 

As Built ComQarison Savings 

Electrical service .. $24,541 $35,168 $10,627 

··20S-tPER UNIT 
.- , ..... 

.. *. 255 units 
~ 

** - 195 units 

Off·Site Driveway Entrances 

Cimarron was platted speci ficaUy to 
reduce the number of driveway 
entrances from streets that had vertical 
curbs and right.,;Qf";way setback require
ments. Out of 255 lots, entry to 221 
were from streets with flat, roll, and 
ribbon curbs with no right-of-way 
setback restrictions. If Knoell had 
built· Cimarron according to more tradi
tional standards, many more lots would 
have faced the collector street with 
vertical curbs. Also, the builder would 
have had to extend those driveways 
over the rights-of-way. .Changes in the 
new plan reduced access over vertical 

Off-site Driveway Entrance Cost 

Concrete driveway entrances 
Driveways 

TOTALS 

COST PER UNIT 

- 255 units*" 
- 195 units*"* 

$96.24* $180.35** $84.11 

curbs and rights-of-way· by 70 lots. 
Cost savings follow. 

Driveway entrance over vertical curb. 

Comparison 

As Built ComQarison Savings 

$ 3,B18 $ 7,861 $ 4,043 

8,160 16,800 8,640 


$11,97B $24,661 $12,683 


$47* $126** $79 
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Landscaping 

The city of Phoenix originally required 
polyvinylchloride (P.V.C.) irrigation 
piping with sprinkler heads. Knoell 
pointed out that polyethylene piping and 
low pressure emitters (drip system) are 
equal, if not superior, to conventional 
P.V.C. piping and sprinkler heads. The 
city agreed to allow· the drip irrigation 
system in the Demonstration project. 
Cost savings were as follows. 

Well planned open space end lanGscaping of Cimarron. 

Landscaping Cost Comparisons 

As Built Com~arison Savings 

Landscaping $ 99,832 $ 99,832 
Landscaping irrigation 59,996 68,620 $8,624 

. TOTALS $159,828 $168,452 $8,624 

COST PER UNIT $627* $864** $237 

* - 255 units 
** - 195 units 
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BUILDING DESIGN AND 
CONSTRUCTION CHANGES 

This section contains discussions of cost 
savil1g techniques in directCbtistruction• 

.. As fTlentioned in Chapter'J, the units 
"were designed for production efficieh

.. des as well as marketing~' . The, 107 
townhouses ranged in size from. 770 to 

'.' 91Z'square .feet while _ the. 14a ,detached 
. homes varied from 948 to ).295 square 
. feet~ 

The builder tested some innovative 
construction techniques only in the 
model homes; others were incorporated 
into all homes. For example, the 
builder used 24-inch on-center framing 
in the model homes but decided to 
return to 16-inch on-center framing for 
production homes. He did this because 
hardboard siding required for 24-inches 
o.c. was substantially higher in cost 

Homes under construction. 

than the siding specified for 16 inches 
on center. Also, the builder claimed 
that the dry Phoenix climate tended to 
warp even "dry" studs'and' made flat 
plane walls more difficult with 24-inch 
spacing. In addition, cathedral rafter 
framed ceilings in some units were not 
aligned with the 24-inch wall framing. 
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Construction Cost Saving Summary 
Cost Savings 

Total Per unit 

$ 52,560 $ 206 

114,750 450 

15,3~0 60 

31,110 122 

20,400 80 

49,725 195 

54,315 213 

36,975 145 

12,240 48 

49,725 195 

47,430 186 

16,575 65 

51,000 200 

$552,105 $2,165 

As Built 

Elimination of r.o.w. 
on 219 units, decreased 
setback requirements 

Hardboard siding, single 
layer 

Electrical - 100 amp 
service 

Reduced fencing because 
of zero lot line 

Kitchen: 
- elimination of 

soffits over cabinets 
- plastic laminate 

Roof - zero overhangs 

Mechanical - no exhaust 
fans in utility and 
bathrooms 

Electrical - spaced 
outlets based on use 

Concrete - 2-1/2" thick 
slab, no gravel fill 
under exterior concrete 

Carpentry - elimination 
of structural headers 
in non-bearing walls 

Plumbing- - polybutylene 
pipe (supply) 

Indirect - contractual 
benefits because 
contractors were able 
to negotiate materials 
in quantity; e.g., one 
paint color, one roofing 
material, etc. Also, 
field supervision 
reduced because of 
standardization 

TOTALS 

Comparison 

R.o.w. plus setback 

requirements on all 

streets 


Stucco or masonry 
exterior with 
shutters 

Electrical - 200 amp 
service 

Sideyards on both 
sides 

Kitchen: 

- soffits typicaUy 


used 

- wood cabinets 


Roof ..: 2' overhangs 
typical 

Mechanical - exhaust 
fans in utility and 
baths required 

Electrical - 12' 
minimum spacing 
required 

Concrete - 3-1/2" thick 
slab, gravel fill 
under exterior concrete 

Carpentry - structural 
headers over all 
openings 

Plumbing - copper pipe 
(supply) 
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F allowing are item-by-item discussions 
of the methods used by Knoell to 
reduce on-site direct construction costs. 
All are proven methods that have no 
effect on the health, safety, and wel
fare of the occupants. 

On,Site Driveways 

Because of elimination of rights-of-way 
on I:'esidential access streets and reduc
tion of setback requirements on all 
streets, on-site driveway paving costs 
were reduced by an average of $206 
per dwelling unit. 

Concrete 

Normal concrete slabs-an-grade in 
Phoenix are a minimum of· 3-1/2 inches 
thick. Based on soil-bearing capacity 
tests conducted by Knoell, the City 
aHowed 2-1/2-inch-thick slabs-on-grade 
on well compacted fill. In addition, 
gravel fill is normally required in 
Phoenix under aU exterior concrete 
such as patios and sidewalks. Knoell 
pointed out that the natural soil condi
tion was sandy graver. So, the city 
eliminated the gravel fill requirement. 
Total savings averaged $195 per unit. 

Carpentry 

Although 24-inch on-center framing was 
not used in production homes for 
reasons listed above, other optimum 
value engineered lumber saving tech
niques were incorporated. Structural 
headers, for example, were eliminated 
in non-load-bearing walls, and the use 
of 4-foot and 2-foot design modules 
reduced excessive framing. Total 
lumber and installation costs were 
reduced by,$1B6 per hou~e. 

Mechanical 

Exhaust fans in bathrooms and utility 
rooms are typically installed in Knoell 
homes. They were eliminated in 
Cimarron for an average cost reduction 
of· $145. per unit. 

Eftlcianl framing 

Chapler4 32 



Siding 

Hardboard and other panel siding, 
:;)pplied directly to the studs, is a 
method of reducing costs that has 
become common· in many parts of the 
country. Use of this method was a. 
major deviation from Knoell's normal 
practice. Typically, stucco or masonry 
veneer would have been used. Hard
board without sheathing (which is 
unnecessary with structural panel siding) 
saved an average of $450 per dwelling 
over typical practice. 

Plumbing 

The builder used polybutylene hot- and 
cold-water supply plumbing instead of 
the more typical copper. The average 
savings were $65.00 per house at the 
time of construction. However, at that 
time, copper prices in Phoenix were 
unrealistically depressed, and the 
builder believed cost savings would be 
substantially higher under "normal" 
conditions. Studies have shown that 
supply rough plumbing can be reduced 
by about 40 percent by using polybutyl
ene pipe. 

Electrical 

Electrical outlets were spaced according 
to expected use instead of the arbitrary 
12 foot minimum spacing requirement, 
saving about 3 outlets per house. 
Extra care was taken not to eliminate 
useful outlets nor to endanger safety of 
the occupants. Average. cost savings 
were $48.00 per house. 

In addition, because the houses in 
Cimarron were small and expansion 
possibilities were few, electrical service 
entrance panel sizes were reduced to 
from 200 to 100 amps, saving an 
average of $60.00 per unit. 

Details of Changes and Their Costs 

...Single-layer hardboard siding. 

Polybutylene supply pipe. 
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Fencing 

Since the zero-lot;:'Une configuration of 

the single-family hO,rnes let one· wall of 

each Aouse replace a substantial portion 

of fencing, costs were,reduced by an 

average of $122 per .hqtiSEl~ ... : . 


,',:'-. 

Roof Overhangs 

The. design of Cimarro,n homes rna de 

elimination of roof overhangs feasible, 

reducing costs of framirig~ trim, . and 

roofing by an average of $213 per unit. ... 

Kitchens 

Soffits over kitchen cabinets are typical 

in .. thePhoenbt,m~d<,e.t•....rheY~Wf3fe 

eliminated in Cimarron for an average 

cost, reductipnof $~O.OO per lInit~ 

Also, the builder used plastlc-larninate

covered cabinetlJinslead of the. typical 

wocid cabinets, reduCing cost· bY4195.00 

per unit. According to the builder" no 

prospective buyer comm~nted on,this 

change. 


rrKtirect Construction Costs. . 
'. ", 

... 	 Knoell architects clesignEld the unit 
exteriors carefully to. enchance their 
overall appearance. Standardized roof 
lines, a single color for siding and trim 
on each home, one fencing material, 
and all dark grey roofing shingles gave 
an overall effect of larger units. 
According to Knoell, cost savings real
ized from these considerations were 
about $200.00 per house, since subcon-. 
tractors could negotiate materials in 
large quantities and field supervision 
was substantially reduced. 
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COST SAVING SUMMARY 

Following is a summary of cost savings 
in Cimarron because of reduced 
governmental regulations and , 
builder/developer changes to typical 
practice in the City of Phoenix. 

Total Cost 

Savings 


Administrative and 
processing 

Land development 
Direct construction 

TOTAL 

Cost Savings 
per Unit 

$2,198 
3,676 
2~165 

$9,039 
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Relevant Dates in Project Development 

July 1979 - Phoenix Concept Plan 2000 
passed by City Council. 

September 1981 - New zoning ordinance 
adopted by City Council into the city 
code, allowing higher density, zero lot 
line construction, and performance 
standards, in the form of a Planned 
Residential Development. 

December 1981- Knoell sent a letter 
of interest to HUD and was subsequent
ly asked to join the Affordable Housing 
Demonstration. 

January 1982 - A ffordable Housing 
Demonstration kick-off meeting in Las 
Vegas at NAHB Convention. 

February 2, 1982 - List of requested 
changes in requirements and, practices 
developed by Hugh Knoell; sent to 
George Krempl in the city for consid
eration and written response. 

February 16, 1982 - First conceptual 
meetings and first draft list of 
requested changes. 

February 25, 1982 - Preapplication 
conference with Development Coordina
tion Office and key staff. Submitted 
the written list of requested changes. 

~arch 1982 - Press conference announc
ing the official pledge for a succe"ssful 
Joint Venture. Attended by ~ayor 
~argaret Hance, HUD Under Secretary 

Appendix I 

Project Schedule 

Donald Hovde, HUD Division Director 
Joseph Sherman, and the local press. 

~arch 16, 1982 - Submitted preliminary 
Subdivision Plan to the Development 
Coordination Office. Building Construc
tion Plans submitted concurrently. 

April 1, 1982 ..; City of Phoenix 
approved plans subject to stipulations 
presented by staff in a letter from the 
Development Coordinajion Office. 
Phoenix issued ~odel" HOme Permits in 
advance of plat recordation. Issuance 
of Grading and Drainage Permit (in 
advance of site plan approval, plat 
recordation and building permit 
approval). 

June 8, 1982 - City Council approved 
the Plat of Dedication, showing public 
streets. Official Ground Breaking 
Ceremony. 

August 1982 - City Council removed 
bonding requirements for all developers. 

October 1982 - Start of preconstruction 
sales. 

October 29, 1982 - Final Site Plan 
Approval. 

January 16, 1983 - Grand opening - six 
model units fully decorated. 

January 25, 1983 - NAHB Convention in 
Houston. Program on Affordable 
Housing given by Rich Eneim - 101 
units sold. 

Project Schedule 
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Appendix II 

Plans 

MODELS* DETACHED 


The Coronado 
"..nCM2S·2 

CORONADO -- $59,500 BALBOA- $63,700 
Two Bedrooms Three Bedrooms 
Two Baths Two Baths 
948 Sq. Ft. 1163 Sq. Ft. 

*Prices are as of 6/6/83. 
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MODELS - DETACHED 


.. . -11'4"_ 

:ho!_--..- ...... 

. 

CELEBRITY - $70,500 
Two Bedrooms/Master Suite 

" O:''i] Two Baths' 
1295 Sq. Ft. 

The Celebrity 
pIaj'ICM·25-3

wiIII_ 


bed"""" ..... C"'-25-J2naF""" 
wCn(twUer be(lroon'\stMe 

CELEBRITY - $69,900 . 
Three Bedrooms 
Two Baths 
1295 Sq. Ft. 
(Model Not Shown) 
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MODELS - TOWNHOUSES 


/l..... 

1.." ...' 
.. 
h.. 
" " 

The GranadaThe Sonora 
pIonCM22·2

pIonCM2'-2 

SONORA - $45,500 GRANADA - $49,300 
Two Bedrooms Two Bedrooms 
One Bath Two Baths 
770 Sq. Ft. 875 Sq. Ft. 
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MODELS - TOWNHOUSES 


---~~----

,.... -"" _. 
U'S" x t2V 

UWfGIIODII 
14'11' x 'S'V 

PA~ 
COURT\'ARO 

SARATOGA - $50,300 
Two Bedrooms 
Two Baths 
912 Sq. Ft. 
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. City of Phoenix (Principal Contacts) 

Richard Counts, Director of Planning 

Jon Wendt, Development Services 

Assistant 


C•. A. Howlett, Special Assistant to the 
Mayor 

George Krempl, Deputy Planning Direc
tor, Development Coordination Office 

Knoell Homes, Inc. (Principal Contacts) 

Rich Eneim, Vice President for 

Production 


Barbara Nigro, Assistant to Vice Presi
dent of Production 

Bonnie Hicks, Phoenix Division Manager 

Les Conway, Project Manager 

BIBLIOGRAPHY OF COST EFFECTIVE 

CONSTRUCTION PUBLICA nONS 


An Approach for the 80's: Affordable 
Housing Demonstration, National As
socIation of Home Builders Research 
Foundation (NAHB/RF), for U. S. 
Department of Housing and Urban 
Development, Office of Policy 
Development and Research 
(HUD/PD&R), Washington, D. C. 20410 

Appendix III 

Resources 

Building Affordable Homes: A Cost 
SavinQs Guide for Builder/Developers, 
NAHB/RF for HUD/PD&R, Washington, 
D.C. 20410 

Cost Effective Site Planning: Single 
F amity Development, NAHB/RF for 
HUD!PD&R, Washington, D. C. 20410. 

Construction Cost Control Manual 
NAHB/RF, Washington, D. C. 20005. 

... 
Energy Efficient Residence Research 
Results, NAHB/RF for HUD/PD&R 
Washington, D.C. 20410 ' 

Manual of Lumber and Plywood Saving 
Techniques For Residential Light
Framed Construction, NAHB/RF 
Rockville, Maryland 20850 ' 

Planning for Housing Development Al
ternatives for Better Envirot1ments 
NAHB, Washington, D. C. 20005 ' 

Productivity Improvement Manual, 
NAHB!RF, NAHB, Washington, D. C. 
20005 

Reducing Home Building Costs With 
aVE Design and Construction, 
NAHB/RF for HUD!PD&R, Washington, 
D. C. 20410 

The Accounting System for All Builders, 
NAHB, Washington, D. C. 20005. 
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