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FORE!1IORD

The cost data contained herein were
developed from oft-site studies by NAHB
Research Foundation industrial engineers
and from tbe builder's o$n records. Bec&use
the demonstration project leas iDcomplete
at the time of this report, interpolation
of some costs were necessary. Upon
completion of the project, the builderrs cost
data wiU be reexamined and) if necessary,
adjustments made.

The work that provided the basiE for this
publication was supported by funding
under I Cooperative ABreement with the
U-S. Department oI Housing and Urban
Development. The substance and findings
of thst work are dedicated to the public,
The Buthor and publisher are solely
responsible for the aceuracy of lhe
statements and interpretatioDs contained
in this publication. Such interpretations
do not necessarily reflect the views of
the Government.



Af [.ORDAtsLE HOUSINC DEMONSTRATION

COSI'ANALYSIS

MESA COUNTY, COLORADO

The Mesa County Affordable llousing Denronstrstion project w8s sn excellent
cxsmple of how design, builder efficiency, high dcnsity and communiIy
coopcration can be combined to substantiully reducc housing costs without
saerificing quality.

The project consisted of seven six unit buildings und two four uDit buildings (50
totul units) on a 2.86 acre parcel of land. Dcnsity was a little over l? units per
ucre, equully divided betwee one bcdrooor and two bedroom units. fhe one
bedroom units had 896 squsre feet on two levcls and the two bedroom units
contuincd 1088 square fect, also on two levels. AU units were 16 leet wide.

The builder/developer, lloger l,ddd and Company, has developed considcrablc in-
housc vdluc engincering cxperlise ovcr th() year's. [xuct afi]ounts ol miltcriills
were ordered lor the projcct which elimiiated excessive scrup and wuste.
Subcontractors wcre expccted to do the .,ob with materiuls on-hund. ll shor[ngcs
occulred, Luddrs supcrvi$ors !!erc expccted to know the rcsson why. ln dealing
with subcontrdctors, Lddd kncw within a few dollars how much the job should
cost dnd did not hesitute to inlorm them whcn costs wero not within n
acccptablc runge, Ile promiscd (and provided) a well oruniiged iind schcduled job
siie for the best possible pricc of subcontructed work. Altlrough, this
mlnugemcnt expettise cannot be quantified in dolldr's suved, it is likely thot this
builderrs costs Erc consistently lowcr thu the avcrage rcgardlcss of thc typo o1'

housing built.

Lund

'Ihe 2.86 rcre parcel of land was not iDexpeDsivc, but the high density firadc the
cost low on u iper unit'r busis. At 1?.5 units per ocre, lund cost was $3,000 pcr
unit. Had the project containcd 14 uoits pcr acrc, l nd cost would hitve bcen
$3,750 per unit. 12 units pcr ucre would have resuLtcd iD u cost 01 $4,286 wirilc
I units per ucre would have [csulted in u raw lund cost of $6,000 pet unit-
Becausc density was dpproved without qucstion by Mcsa County, it is not
possible to pl&ce dn actuol value on how much wus saved due to high density.
llepending upon thc comparison busc used, the higher density resulted irr tl
savings of between $750 rnd $3,000 per yelr-

Land L)cvelopment

Strccts l4ithiD the projcct were built according to Mesa CoLnty slandurds which
were ulready engincered to u practical nrinimum for the urea. Curbs und
guttcrs, however, werc changed for thc dernonstr&tion. 'l'he 4" high sidew4lk
servcd 8s the cllrb with no scpurate gutter. Normslly, 0lesu County 0llows rollcd
curbs aDd gutters. Thc eliminatiolr of culbs und gutters resulted in u totdt
suvings oi $5,51i6 1or the entire project or $111.32 per Lrnit.



Plastic underground water service pipe was used for e cost reduction of $3,152
or $63.04 pe. u it. Totul utility instdllution costs fo. thc project were reduced
from $39,094 to $35,942.

Cenerul Rcquirements

Normul woter and sewer l(-es in Nlcsn County ure higher thun in most other
areds of the county. Typically, sewer tap lees are $1,000 per unit, scwer plant
expansion fees are $?50 per unit, and water tap lees ure $2,800 per unit. 'lhc
builder argued for reduced fees for the demonstrution project on thc basis that
the small units would ot consurne as much watea or produce &s much sewage
as averagc Mess County homes. IIc was successful in reducing the sewer
exp&nsion fee from $750 to $540 and the water tup fee from $2,800 to $2,240.
Total projcct savings smounted 10 $38,500, or $770 per unit.

Direct Construction

The dwelling units were dcsign€d with muterial and lubor elliciency in orind.
Fo. examplc, the aatio of interior partitions to exterior walls wus vcly low; 0.37
lo 1.0 in thc one bedroom unils and 0.59 1o 1.0 in the two bedroonr units. 'lhe
national average ratio of interior purtitions to cxterior walls is 0.91 to 1.0
accordirg to the llousing lndustry Ifynamics survcy of dttached dwelling units
built in 1981. This meuns thut thc demonstration units have ubout orre hulf the
length of interior partitions as typical dttuched units.

In addition, an evaluation ol fr'aming materiuls i the demonstrrrlio units
indicote that Roger Ladd and Compu y uscd less lufirbcr in both extcrior w{rlls
and intcrior partitions than the national ovcrrge. ln extcrior wulls, thc avcrsge
unit nutionully contuins 8.6 bould Ieet per lincal loot oI woll. The
demonstrrti()n units co,)taincd ?.2 board feet per Iincal foot. Ior intcrior
partitions, the nutionol aveauge is 8.9 bosrd leel per lincal [oot. Thc
dcmonstralior units contuincd 6.7 boord ieet per lineal loot. This was
&ccomplished by prudent usc of muterials, two-stud corners, drywdll bockup clips
and 24 inch o.c. spnciog for intcrior p&rtitions. 'lhc two bedroom un,ls uscd 662
bourd lcet less thun uveruge 8nd thc onc bedrooor unit used 390 bo{rrd fect less
than uverage. 'lotul molcrial und lubor sdvings uvcraged $23?.00 per unit.

Single layer plywood siding und singkj layer plywood IIoor shcrittring wrs used,
elirninuting sheathing and u sepurute underluyrreot. 3/8" plywood rool shcuthing
with plyclips wss uscd instedd of t/2" plywood. Total cost suving over typical
Mesa County prdctice wus $931.40 per dwclling unit. t)olybutylcrre water supply
pipe was uscd insteud oI coppcr, reducing plumbing costs by $145.00.

Overheud and In{lirecl

Thc builde. typicully applies pcrcentuges to all costs ior mBrketing, Iinuncing,
construction lield expensc a d generul und admiristrativc expelse. The no!'mal
pcrcentagcs &re:

Ma.keting - 6%
! in&ncing - 6%
Construction field cxpense - 3.5%
Cencral ard odministrativc expcnse - 2.5?,.
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When applied to the demonstration projcct, overhead and indirect costs
amounted to $282,693. hrhen apptied to convcntional costs, overhead and
indirect costs totolled $303,014 - {i difference 01 S20,321 or $406.42 per unit.

Table 1 i[ustrate$ the compsrativc costs of the demonstr&tion projcct versus the
same project if built eonventionaUy vrith the samc density ol 17-5 units per aerc.
Table 2 shows the comparative costs o[ the demonstration projcct vcrsus a
convcntionally built projcct hud thc density been 12 units per acre. Tablc 3
shows the actual direct construction costs of the demonstration units and Table
4 shows comparative dircct costs betwccn thc demonstration units and the s&me
units if built convcntionally.

Table I Cost Comparison Betlreen 50 Unit Demonstration Project and 50
lJnit Conventional Project (17.5 units/acre Each Project)

Cons tructi on Phase
Tota I Costs

Conv. Demo
Per un it Costs
Conv. Demo,

$ r 50 ,0ooRaw Land
Land Deve lopment
Landscaping, I rri gation
Cortnunl ty Faci I I ty
Genera I Req ui rements
Direct Construction
ove rhead, lndi rect, Sales

Total Costs

Cos t Savings

$ 150 ,000
79,168
72,950
25,000

2\s,'oa
1 ,t lo ,792

303.0t4
$ I ,985 ,424 $ r ,853 ,21 t

$ I 3' ,209

1,045
282

$3,000
1,583
l,\59

500

22,2t6
6,050

q,r40
20 ,902
5,b5ir

,000$3
I
l

70 ,ttso
,950
,000
,000
,122
,693

,409

500
72
25

2A1

Construction Phase

Land Development
Landscaping, I rri gation
Commun ity Facility
General Requi rements
Di rect Cons truction
overhead, lndi rect, Sales

Total Costs

Cost Savings

s39,728 $37,064

5.6

$q,286
2,262
2,084

714
t+ ,931

22,216
6 ,569

4,r40
20 ,902

,000
,409

500

Cost Comparison Between 50 Unit Demonstration Project ()7.5
Units/acre) and 35 Unit conventional Project (12,2 Units/acre)

Tota I Costs
Conv. Demo

Per [Jnit Costs
Conv. Demo.

$ 150,000
79,t68
77,950
25,000

t72,600
777,55\
2?9 

'909

$ r50,ooo
7o ,\50
72,950
25,000

207 ,000
1 ,0q5,122

282 69

$3
I

I

4

$ r ,507, r8r sr,853,2r5 5\3,062 $37,06q

s5 ,998
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D i rect Construction Costs
Demoflstration

Hesa County Affordab I e Housing

Construction Cateqory
I BR Plan

50l
2 BR P lan

502
Average
5 unirs

Tab le 3

Site York
Layou t
Excavat i on
Backf i ll/rough grading
Se*er 6 water laterals
Gas I atera I

Finish grade

Foundati onlF latwork
Concrete
Labor: Foundation
Laborr F I atwo rk
Si dewa lks

Fram in q/Exter ior Trim/Sidinq
F loor and wall package
Roof trusses

Exter ior doors
Labor: framing
Labor: exterior trim and siding

Roof in9
l.laterials
Labo r

P I umb ing

Heat i nglAClsheet tletal
Heating
Gut ters and dordnspouts

Electric
lnsulation
Dryb/a I I

ln ter i or Finish
ln ter ior doors
Ui ndo?, si I ls
Ki tchen and bath cabinets
KI tchen and bath countertops

Painting
F in ish Flooring

ce rami c tile
vinyl f looring
Carpet

Hardware
Door/bath package
lli rrors
Rai t ings

350.00
308. t7
8r.oo
20.t7

350 . oo
308. l7
8t.oo
20. t7

150.00
to8. l7
8t.00
20. t1

3,\79.33
285.00
588. t0
t83.25

l,rB3.jl
3t\.33

r80.76
59.72

r ,740.00

180.75
59 .12

I ,119.00

6$

35.83
35.83

| 75.00
I00 - 00

50 -00

3 ,307 .19
270-90
559.00
183-25

t ,t2\.79
298.78

lrB.70
200.00
84 5. oo

$\6.61
35.83
15.81

175.00
100,00
50.00

3,651 ttl
299. r0
617.20
t83.25

I,24t. 87
129. 88

t 80. 75
59.72

1,818.00

454. 3 r

22 ,88
1 ,142.95

465. 45

715.00

332.22
28.52

1,098.50
\28.70

715.00

51
83
8l
00
00
oo

67 516
35
35

t15
100
50

1,425.00
91.67

I ,215.O0

456.00

| ,357 .92

I ,425.00
91.67

i,548.o0

506 . oo

r,458.00

t,425.00
9t .61

| ,39 i ,50

4Bt.oo

t ,\12,96

200.l3
3\.23

t ,05\.25
39t.95

7 r 5.00

| 71.00
t97.00

I ,2 t 2.00

l4
t9

| ,02

5. 85
8.50
8.50

4

t04-86
1r3,08

292.00

157.81
t6.91

I62.00

t)1 .37
1r0.00

227,00



Table 3. 0irect ConstTucLlon Costs (continued)

Construct ion Category

App I iances $842. I0

I BR P len
60l

2 BR P lan
502 6 uni ts

$842. r0 $842.r0

Hi sce I laneous
House cleaning
Va I k-th rouqh preparation
cenera I I abor
Preclosing repa i rs
Temporary uti I ities
Trash remova I
Expendab le suppl ies
Cont i ngenci es

S i te lilo rk
Foundation/Flatwork
Frami nglExterior Trin/S iding
Roofing
P I umb ing
Hea t i nglAClShee t ltetal
Electric
lnsulation
Drywa I I
lnterior Finish
Painting
Finish Floori n9
Hardware
App I I ances
Hi sce I laneous

To ta ls
Cost Savings

65.28
75.00

| 50.00
333,33
40.00
25.O0

t20.00
331.13

55.28
75.00

r 50.00
333.33

1r0.00
25.00

120.00
331.13

65.28
75.00

150.00
333.33
q0.00
25.O0

120.00
1t).31

Totals

Table 4. Comparative Direct Construction Costs - Demonstration units
Versus Conventional Unit5 of same 0e5iqn

Const ruct ion Category Conventional Demons trat i on

5 i 9,893.89 $2r,9ll.04 S20,902.44

t4i 1.33
759.1\

7,2o1.1\
253.00

r ,924.00
I,5t5.6?
1 , 391 .50

48 r .00
t,{t2.96
2 ,392.0\

715.00
t ,372-58

398.31
842. r0

I,I Al -94

,1113 .33
759.3\

6,o33.1\
253.00

l,7i9-00
t,5t6.67
r,39r.50

48l.oo
r,4t2.95
2 ,392.04

115 .oo
t,172.58

398. )7
842 . lo

I,l4l.9lr

522,2t5.8\ $20,902. rt4

5l ,311.40
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