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b
0T, A DESCRIPTION OF THE BUILDING MATERIALS DATA BASE FOR PORTLAND, MAINE
‘*ﬁ: Carolyn J. Merry and Perry J. LaPotin
s*'
Al
INTRODUCTION
LR
,&; Background
'“ﬁﬁ The Interagency Task Force on Acid Precipitation manages the National
D
@ﬁ%, Acld Precipitation Assessment Program (NAPAP). There are ten Task Groups,
. one for each of the nine research areas in the National Program and one for
NN
»&'\ international activities (Table 1). The goal of NAPAP is to develop and
3,0
‘\'. improve a data base that will help us understand the causes and effects of
v
:g., acid deposition and how it can be effectively managed. Our work on the
e acid rain program has been with the Environmental Protection Agency in
‘*j? support of Task Group G, which looks at Effects on Building Materials and
W5
féf Cultural Resources, as part of the ongoing effort to examine the type and
'
ﬂﬂﬁ magnitude of building materials exposed to acid deposition in the north-
‘ eastern United States.
A
i v',‘#
o
. S Table 1. The ten Task Groups within the National Acid Precipitation Assess-
e ment Program (after Interagency Task Force on Acid Precipitation 1984).
Wi g
éép Task group Coordinating agency*
0
.?ﬁy A Natural sources NOAA
Qﬁ" B Man-made sources DOE
o C Atmospheric processes NOAA
N D Deposition monitoring DOI
st E Aquatic effects EPA
Qﬁé F Terrestrial effects USDA
,'g G Effects on materials and cultural resources DOI
KT H Control technologies EPA
! I Assessments EPA
J International activities DOS
‘ )L}.
5:¢: * NOAA - National Oceanic and Atmospheric Administration
S DOE - Department of Energy
¥%¢; DOI - Department of Interior
’ EPA - Environmental Protection Agency
Ly USDA - United States Department of Agriculture
:221 DOS - Department of State
I;.:I
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Figure 1. Location of Port-
land, Maine.

Objective

The purpose of this report is to present the data base of building
materials collected for Portland, Maine (Fig. 1l). This city was selected
as it was similar in land area and population size to New Haven, Connecti-
cut,* where similar data were collected. The data from New Haven and
Portland can then be compared to see how well one city's characteristics
could be extrapolated from the other city. Distribution summaries will be
presented in the form of frequency tables, histograms and bar charts. In
future reports the data will be analyzed to determine the suitability of
various indicators in predicting the building materials distribution.

DESIGN OF THE FIELD SAMPLING PROGRAM

Sampling frame definition

The city of Portland, Maine, was subdivided into the sampling frames
of Urban Central Business District (UCBD), Urban Livelihood, Industrial-
Commercial (ULIC), Urban Multi-Family Residential (UMFR), Urban Single-
Family Residential (USFR), Nonurban Suburbanizing (NSUB) and Nonurban Rural

* Personal communication with J. Wray, U.S. Geological Survey, 1984.




F4860km N

B .ce0
T wuie

UMFR
USFR
U]Iﬂ]]] NSUB
V74 NRUR
: 11T o B= ==
4820 A ‘ ) J JJ\J\ = ==-—
~=4 J-w = = =
UTM Zone 19 4‘—~
4 8km
L4810
4 ami
380km € 390 400 40 420

Figure 2. Sampling frames for the Portland, Maine, area
(map provided by J. Wray, Urban Geographer, U.S.G.S.).

(NRUR) (Fig. 2). Each sampling frame consists of a number of census tracts
that have a commonality on the basis of population density, single-unit
dwellings and land use (Rosenfield 1984). The two 1980 census variables
were population density in persons per square kilometre and percent of
dwelling units in one-unit structures. The three variables of land use
(circa 1973) were percent of area with residential buildings, percent of
area with nonresidential buildings and percent of area that is open land
(Table 2). The water surface area within a tract was not considered.

These data were used in the Statistical Analysis System (SAS) to group the

tracts into sampling frames.*

* Personal communication with J. Wray, U.S. Geological Survey, 1984.
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Table 2. The U.S. Geological S

‘vey land use and land cover categories (after

fﬁ: Anderson et al. 1976 and Rosenfield 1984).
¥ (
§?‘ Collapsed categories Level I Level II1
B
ROR Built 1 Urban or builtup land
residential 11 Residential

ity Built 12 Commercial and services -
k:{ nonres idential 13 Industrial

'*i 14 Transportation, communications and
ﬁ;} utilities
BA 15 Industrial and commercial complexes
. L 16 Mixed urban or builtup land L
> 17 Other urban or builtup land

! 2 Agricultural land

*kﬂ Open land, 21 Cropland and pasture
f&ﬁ with buildings 22 Orchards, groves, vineyards, nurseries
N and ornamental horticultural areas

23 Confined feeding operations
R 24 Other agricultural land
; g 3 Rangeland
) Open land, 31 Herbaceous rangeland
;“- without buildings 32 Shrub and brush rangeland
gg[‘ 33 Mixed rangeland
" 4 Forest land
:\). 41 Deciduous forest land
:x): 42 Evergreen forest land
[y 43 Mixed forest land
e Omitted from 5 Water
R analysis 51 Streams and canals
52 Lakes

Vi) 53 Reservoirs
200 3 _ 54 Bays and estuaries
i*&j Open land, 6 Wetland
, without buildings 61 Forested wetland
He 62 Nonforested wetland
- 7 Barren land
q“‘ 71 Dry salt flats
h\ﬁ 72 Beaches
ru:g 73 Sandy areas other than beaches
ée( 74 Bare exposed rocks
nhyy? 75 Strip mines, quarries anc gravel pits

_ 76 Transitional areas
W;J 77 Mixed barren land
3 — S —
"
W <.
Bd Selection of sample points
’iﬁ The sample size of 70 was calculated previously from the Revere,
3£$ Massachusetts, data base of buildings (Merry and LaPotin 1985a) by multi-
}2$ plying the minimum sample size determined from the cumulative multinomial
s“ distribution (30) by the design effect (2.34) from the Revere data
MO (Rosenfield 1984).
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The sample points were generated by the U.S. Geological Survey using a

e

i: stratified, systematic, unaligned random sampling procedure. Previously, a
‘: similar sampling procedure (stratified, systematic, unaligned) was used by
LY the U.S. Geological Survey for selecting samples for use in accuracy test-
w0 ing of the land use and land cover maps produced under the National Land
iéi Use and Land Cover Mapping Program (Ling and Rosenfield 1980). An advant-
%3 age of the systematic sampling algorithm is that it distributes the sample
" units equitably over the entire sampling frame. In addition, sample points
ﬁﬁ are area welghted, and proportionally allocated on the basis of area

(Rosenfield 1984). Table 3 displays the total number of points that were

2 S

generated for the Portland field survey program. The UTM coordinates for

>

each sample point are shown in Appendix A.

W Each sample point had a corresponding "footprint™ or a given spatial
1; area on the ground that had to be examined in the field. We used the same
:é footprint areas as we had used in New Haven (Table 4) because of the

: unavailabilicy of the 1980 census data at the time of the field work (see
:Q Merry and LaPotin [1985b] for a description of how the footprint size was
{E? determined). We felt that these values were reasonable to use since the
<

two citlies were comparable in land area and population density.*

a2

s
-

Table 3. Number of sample points for the Portland, Maine, building mate-

X ﬁ rials inventory.

' X Number of points Number of

LU Sampling frame with buildings empty points Total points
;" UCBD 42 (50%) 42 (50%) 84  (100%)
3

Y ULIC 59 (72%) 23 (28%) 82  (100%)
!

L)

. UMFR 44 (56%) 3 (46%) 78 (100%)
s USFR 36 (49%) 38 (51%) 74 (100%)
O

D

e NSUB 24 (34%) 46 (66%) 70 (100%)
)

D)

Lo, NRUR 15 (20%) 58 (80%) 73 (100%)
X Total 220 (48%) 241 (52%) 461 (100%)
o}:

19

-

-

; * Personal communication with J. Wray, U.S. Geological Survey 1984.
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g¢§‘ Table 4. Footprint sizes for the Portland, Maine,
§§§' sampling frames.
B )
ﬁg% Footprint size
O Sampling frame (ft) (m)
i
Siza UCBD 139 42
‘ '}\J

e
A ULIC 144 44

A

o UMFR 90 27
Ol USFR 87 26
Wi
f‘. .‘ M’
::«: NSUB 364 111
(v
NRUR 364 111
B
\:?s Field survey
:h’ The field program began in July 1984 and was completed within two
w months by two-person teams. One person normally recorded the dimensions
»BxJ and material types of the building; the other person took photographs
) \1
f}$: of the building and used an optical rangefinder to determine its height.
a3

", The building worksheet was developed for a committee composed of
o representatives from CRREL, the EPA's Environmental Sciences Research
gt : Laboratory at Research Triangle Park and the U.S. Bureau of Standards. The
: 3% worksheet form was designed to provide information on: the spatial loca-
 \2 tion of the building in UTM coordinates; characteristics of the surrounding

-

terrain in terms of census tract, land use type and sampling frame; dimen-

i
‘2

sions and type of building; lot size dimensions; materials distribution

X

percentages in the foundation, first story, and all above stories; and the

P
i ;‘;'J &

‘

surface area and material types for the roof, roof~mounted apparatus

in

(vents, flues, stacks, skylights and flashing), chimneys, rain gutters,

gé:; downspouts and fences. The worksheet used in the Portland field survey is
l\ﬁ shown in Appendix A. The worksheet was redesigned from the New Haven sur-
'_vf vey to allow more space for recording the data. Also, the column fields
Time (from which the data variables were recorded) were placed on the worksheet
.5” : to make it easier to code the data onto sheets for typing into the
X E computer.
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DATA DESCRIPTION

Each sample polnt was recorded on an individual data sheet during the
survey. If the sample point was empty, the sections concerning descrip-
tion of the building were coded as zeros. If there was more than one
building per sample point, a separate worksheet was completed for every
building. These worksheets were used to develop a composite building. The
composite worksheet represents the distribution of materials found for all
the buildings in the footprint. The data were checked several times using
the procedures described in Appendix A.

The variables assigned to the Portland field data are described in
Appendix B. The frequency runs for the variables are organized by variable
type (e.g., major classification, census tract data, general building
description). The page formats are organized so that for each variable,
numeric summaries are provided first (e.g., the labels for each value with
frequency of occurrence and percent of the distribution), followed by
graphic presentation (histogram or bar chart), and ending with statistical
summaries (e.g., mean, mode, skewness and kurtosis). The sample size 1is
presented at the bottom of each summary section, along with the number of
missing observations. Each observation corresponds to a sample point
within one of the six sampling frames in Portland. Figure 3 is an example
of how the frequency runs are presented in Appendix B.

Certain variables in our data set describe the building material expo-
sure and distribution, for example, exposed walls in footprint (EWIF) and
average wall height (HT). The corresponding frequency runs for the build-
ing description variables are tabulated using the sample size of 220, where
buildings were observed in the footprints (Table 3). All other variables
not related to the building descriptions use the 461 total cases.

The column headings marked VALUE represent the actual observed value
for the variable. Frequency (denoted FREQ) represents the number of cases
falling within the category. Percent (PCT) and cumulative percent (CUM
PCT) represent the percent of the total falling within the specified cate-
gory and the running cumulative percent, respectively. The cumulative

percent for the last category is always 100.

Analysis was done using the Statistical Package for the Social
Sciences (SPSS) software on a VAX-11/785 minicomputer (Nie et al. 1975). A




- cMaT CHIMNEY MATERIAL
'_.:-,'.
o VALID CumM
) VALUE LABEL VALUE FREQUENCY PERCENT PERCENT PERCENT
o NONE 0 105 47 7 47.7 47,7
PAINTED 1 a8 36 36 51 4
SRICK 2 I8 445 44.5 95 9
3TONE 3 7 3.2 32 99
*{:\ ITHER a 2 3 9 100 0
5
W, TOTAL 220 1000  100.0
ARRY
X'.\ 3
N 1
3 mmmm e m e -
NONE I 105 i
__________________________ .
d 1
- t ——=+
*t PAINTEG [ I 8
A —_——
2 :
I it R e ettt +
BRICK I 98 1
_________________________ .
I
» Mo D ——--
NS STOMNE I [ 7
.“ . ——
LSS 1
i\\‘:x 4 -4
I3 OTHER II 2
u'\-' -+
I
1 1 R S 1 o
0 a0 80 120 160 200
FREQUENCY
HEAN 1. 059 STD ERR 072 MEDIAN 1. 000
»QDE 0.0 STD DEV 1. 065 VARIANCE 1.133
AURTOSIS -1. 369 S £ KURT 1 991 SKEWNESS 225
S E SKEW 164 RANGE 4 000 MINIMUM 00
MAX TMUM 4 000 SUM 233. 000
\*Q SERCENTILE VALUE PERCENTILE VALUE PERCENTILE VALUE
*J\ 1o GO 00 25 00 o0 33 30 00
#V\ S0 GO 1 000 &6 70 2 000 75 00 2 000
N, 30 00 2 000
v4LID ASES 220 MISSING CASES 0
s Figure 3. Sample page of frequency analysis data.
L3
N
d .“A.'
Caii)
iq more in-depth discussion of the summary statistics can be found in most
- L]
]
elementary applied statistics texts (see Snedecor and Cochran 1980).
) .‘{.\
- h‘- N
"
s, DISCUSSION
hiks
SO
N The frequencies in Appendix B are separated into six sections. The
1,
Major Classification Variables section includes the distribution of land
e
S use designation (LU), sampling frame (SFRAME), sample point number (SPOINT)
- \d
AN and census tract (TRACT) for the 461 total observations.
l'..I‘
e The land use classification for each sample point (LU) was based on
its location within the digital land use data base from the Geographic
<
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Information Retrieval and Analysis System (GIRAS) (Mitchell et al. 1977).
;gg: The aerial photography used in GIRAS is dated from 1972-74 (Loelkes 1977).
i : The minimum mapping unit for the land cover map is 10 acres (0.04 kmz) for
%ﬁﬁ the level II categories 11-17, 23-24, 51-54, 75 and urban occurrences of 76
- (Table 2). The minimum mapping unit for the remaining level II categories
':;: was 40 acres (0.16 kmz).
kg? About 30% of the sampled footprints in Portland fall within the resi-
~¢:: dential land use class. Another 22% are within the commercial and services
i land use class, 197 are within the cropland category and 157 are within the
é&i transportation land use class. These four land uses make up 867% of the
o sampled footprints. Cumulative percents show that 817 of the sample points
Esr fall within the level I category of urban or builtup land, with the remain-
ing 197 found within the level 1 category of agriculture.
jfk The sampling frame (SFRAME) shows the distribution of footprints with-
}?E in a glven sampling frame. The minimum number of sampled points for a
‘Qi given subcategory is 70, corresponding to the NSUB class. The horizontal
s bar chart for SFRAME illustrates the uniformity of the sampled distribution
gfi and shows that all sampling frames contain the minimum of 70 points.
;i;i The census tract (TRACT) variable represents the distribution of
ﬁif sampled footprints within a given tract. The majority (9Z%) of sample
' points are within census tract 15, which corresponds to the ULIC sampling
;5? frame (Fig. 2 and 4). Another 7% each were found within census tracts (3
gii and 41) located within UCBD and NRUR respectively. The remaining 77% of
3;j the sample points are distributed somewhat uniformly.
‘,' Appendix B also includes the available Census Tract Data from the
;;F% U.S. Bureau of Census, and the land areas within five land use classes
fs derived from the U.S. Geological Survey GIRAS data base (corresponding to
~ the 50 sampled census tracts in Portland). There were eight variables,
_l based on the 1980 census, coded into the Portland data base. Three of the
2;? variables included the total population in the census tract (POP), the
;2;§ total number of housing (dwelling) units in a census tract (DU), and the
:JJg number of dwelling units in one-unit structures (Ul). The U.S. Geological
X Survey combined several of the GIRAS land cover types into five land cover
‘gjg classes that included: the total land area (ALAND), the built residential
ir; land use (ABR), the built nonresidential land use (ABNR), the open land
:;Iﬂ containing buildings (AOB) and the open land containing no buildings (A0).
aJ All land area values are in millions of square feet.
y
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f Figure 4. Census tracts for the Portland, Maine,
8 area (after US Census Bureau 1980).

The tract population (POP) variable shows an average population per
$ tract of 3041 persons. The range of population values found within the
:ﬁ Portland tracts varies from 34 to over 11,250 people per census tract. The
% population distribution is skewed slightly to the right, with 75Z of the
)

E
=)
-

tracts having population values of 3777 people and below.
The total dwelling units (DU) in a given tract varies from 19 to over

-

4467. The average number of units i{s 1273, with a similar median value of

1207 units. The average number of dwelling units in one-unit structures

:

W from 1 to 3139 per tract; 902 of the tracts contained 1591 one-unit struc-
)

: tures or less.

' The remainder of the census tract variables in Appendix B represent
'y the millions of square feet of the total land coverage (ALAND) within the
;

~0

o 10

'

b

Y

L}
o
¥

(Ul) 1s 593, with a standard deviation of 669 units. Dwelling units range
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built residential (ABR), built nonresidential (ABNR), open land with build-
ings (AOB) and open land without buildings (AO) categories (US Bureau of
Census 1980). 1In comparing the medians of the above five variables, the
majority of the land in Portland is in the category of open land without
) buildings (1.38 million ftz). Overall, the least amount of land was found

Jl.-&:l..‘.

in the category of area open with buildings, whose median value was 0. The
median area of built residential was 693,000 ft2 per tract. A median value
of 167,000 f£t2 per tract was categorized as built nonresidential.

The built residential category (ABR) includes the level II urban

:. category, residential (see Table 2). The built nonresidential category

'; (ABNR) includes the urban categories of commercial and services, industri-
)

K al, transportation, communications and utilities, industrial and commercial

complexes, and the mixed urban or builtup land. The open land with build-
ings category (AOB) includes the other urban or builtup land, and the
entire level I agricultural land category. Open without buildings (AO)

sy

includes the level 1 categories of wetlands and barren land.

General Building Descriptions, including wall dimensions, are provided

in Appendix B too. Frequencies are tabulated using the 220 cases where

buildings were observed. Variables include the approximate age of the

'3 J- .'. C‘

structure (AGE), exposed walls in the footprint (EWIF), average wall height
(HT), lot size (LOTl and LOT2), side dimensions (SIDEl and SIDE2) and the
building type (TYPE).

The first variable (AGE) represents the approximate age of the struc-

-
-
-

NI’D‘

ture using the year 1900 as a base (e.g., 1984 is shown as 84, 1900 as
zero, and 1801 as -99). Of the observed structures, 157 were built prior

jj to 1900. The range in building age is 134 years; the mean construction

kL

4 date 1s 1938; the median construction date is 1944; and the most frequently
vl

E observed construction date is 1884. The upper third of the building age

distribution begins in 1964. The distribution of age is skewed left,

. reflecting the larger frequency of buildings built prior to 1900.

;i The exposed walls in footprint (EWIF) is the perimeter (in feet) of

:t the building (or buildings) contained within the footprint. EWIF is

' recorded for use in calculating the area of building wall surfaces con-

> tained within the sampled footprint. Of the 220 structures sighted, 67% |
y: show EWIF values of 252 ft and below. The mean EWIF value 1is 228 ft, with

: a median value of 180 ft. The percentiles indicate that 10% of the

: observed structures display EWIF values greater than 407 ft.
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A b The variable indicating average wall height in feet (HT) for a sampled
Aiﬁ structure is also provided in Appendix B. One quarter of the buildings are

t‘i 18 ft or less in height. Cumulative percents show that the majority of

- observed wall heights are below 40 ft (86%). Using 12 ft per story as an

'“1; average, we see that 117 of the observations are one-story structures, 467
:33 are two-story structures (and below), and 86% are three-story structures

v::: (and below). Both mean (29 ft) and median values (25 ft) correspond to an
N average building size of over two stories. The standard deviation of 19 ft

ge: (1.5 stories) reflects the small variance of buildings found in Portland

51@ relative to the maximum observed height of 140 ft.

QJ; The lot size variables (LOT1 and LOT2) represent the respective length

and width dimensions (in feet) of the plot of ground surrounding the

‘Lo sampled structure. The person on the survey team estimated the lot size in

::% the field by using markers, such as fences and the proximity of adjacent.
,;h buildings. The average lot dimension was 133 ft by 120 ft. The most
;; frequently occurring lot dimension was 100 ft by 50 ft. The percentiles
;ii show that 90% of the lots were 260 ft long by 230 ft wide, and below. The

‘(q overall range of lot dimensions was 570 ft.

fi% The variables SIDEl and SIDE2 are the respective length and width
v dimensions of the building in feet. The average building is 85 ft long
¢l and 73 ft wide. The median building is somewhat below the average size,
§?5 with a 52-ft length and 40-ft width. The range of dimensions is 435 ft for

‘FE: SIDEl and 540 ft for SIDE2. The most frequently occurring dimensions are

. 30 ft for SIDEl and 20 ft for SIDE2. Both distributions are skewed to the
,:} right (skewness = 2.2 and 3.1) suggesting a greater frequency of smaller-

h > sized buildings.

1'; The building type classification (TYPE) is useful for determining the
- distribution of individual structures by usage. In the frequency distribu-
ﬁf tion, 241 (52%) of the 461 sampled footprints had no structures (Table 3).
AN Of the footprints containing buildings (220), 447 were found to be one-unit

Eaﬁ' residential structures. The other significant building type was the other
;:' commercial buildings category (18%). The remaining building types repre-

f;f: sented 6% or less of the observations in any given usage class.

;;E The Spatial Areas of Building Materials section follows. It presents
;&¢; the five composite building material classifications recommended by the
.=
':,-.: 12
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Interagency Task Force.* These areas represent square footage of building
materials surface potentially exposed to acid deposition. The five
composite building materials computed were painted materials (APAINT),
mortar-masonry (AMORT), stone materials (ASTONE), galvanized metal (AGALV)
and all other materials (AOTHER). From the original building worksheet
(Appendix A), the 21 material types were aggregated into the five

categories (Table 5).
For the area of painted materials (APAINT), 17Z of the sampled struc-

)
:ég tures have no painted wall surfaces. The average exposure of painted
e
i
qzu Table 5. The 21 material types grouped into
’ five material types.
qu
.t APAINT
W% Painted wood (excl. stained)
:% Painted steel
i Painted aluminum
o Painted masonry
Q— Painted concrete
s Painted stucco
0y Painted other material
%ék Painted other material (cannot identify)
' AMORT
Y Bare brick
Ao Bare block
> Bare field stone
G Y
2., AGALV
Bare galvanized steel
O;.
o ASTONE
g? Bare marble
N Bare limestone
é& Bare granite
o AOTHER
j Bare wood (incl. stained)
¢3 Bare concrete
§y Bare glass
A Bare vinyl

Bare other material
Bare other material (cannot identify)

B LS
S
e
N
A% )
b >
R ¥ Personal communication with F. Lipfert, Brookhaven National Laboratory,
M 1984.
B
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) ”ﬂ materials in Portland is 3497 ft2 with a median exposure of 1917 ft2. The
g~?: standard deviation of 6398 ft? reflects an average range for painted expo-
T N sure from a minimum of O ftz to a maximum of 73,920 ftz. Percentiles
) suggest that 907 of the painted materials exposure 1is 7925 ft2 and below.
iéé The distribution 1s extremely skewed to the right (skewness = 7.0) and is
-Ebj far more peaked (kurtosis = 69.0) than a normal distribution with similar
;;; mean and standard error.
. Areas of exposed mortar-masonry materials (AMORT) were observed for
i~$ 113 structures, indicating that 497 of the footprints with buildings had no
% ' mortar-masonry exposure (i.e., of the total 220 sampled footprints, 51% had
>aE$ mortar-masonry walls). The mean mortar—masonry surface area (2766 ftz) is
higher than the median exposure (67 ftz), reflecting the skew of the dis-
i Zf tribution to the right (skewness = 3.4). The range of mortar-masonry
:%ﬁ surface area is 37,320 ft2; however, the percentile values show that 75% of
tg; the structures have exposures ranging from nothing to 1836 fr 2. Only 10%
. of the structures had exposures greater than 8535 £t2.
;1 -~ The exposure of bare stone materials (ASTONE) is very rare in the
%E;E Portland sample. Cumulative frequencies show that 96% of the footprints
;??‘ with buildings have no exposed bare stone surfaces. The summary statistics
N show that buildings with exposed stone surfaces are on the average 184 ftz.
;jkj with a standard deviation of 1824 ft2. The median and mode values were O:
:fti the maximum exposed surface area was 21,900 f£e2.
:%t Very few structures (3%) have bare galvanized steel (AGLAV) exposure.
N Of the 220 footprints with bulldings, 7 structures were composed of some
.ij: bare galvanized steel. The summary statistics show a median and mode of O,
ﬁb‘ with a mean exposure of 136 ft2. The maximum exposed surface area was
i 16,250 ft2.
< The fifth composite material class is the other materials category
;SE: (AOTHER) that includes all other materials not classified into the above
‘Q:- categories; 517 of the structures had some exposed materials falling into
‘<$F: the AOTHER category. These surface areas are relatively continuous and
s nonclustering, with a uniform frequency distribution. The percentile
b::: values reflect the uniformity of the distribution for surface wall areas of
$k§f 804 ft2 and below at the 75th percentile. The upper 10th percentile rises
3

sharply to a maximum AOTHER exposure, for an individual building, of 36,000
fe2 (the histogram fllustrates the sharp rise in valueg).
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??, Appendix B includes a section called Roof Materials and Roof-Mounted
f#_ Apparatus Items. The section presents exposed chimney area (CAREA), chim-
ﬁ&f ney material (CMAT), exposed roof area (ESAREA), roof material (ERMAT),
ﬁ“- roof slope (SLOPE) and the roof apparatus items for the observed buildings
- (ITEM1, APP, RMAT, ITEM2, APPSKY, SKYM, FLMAT, FLLG, APPFL).

E:l The mean surface area of an observed chimney (CAREA) is 37 ft2, with a
:;) standard deviation of 87 ft2. The percentiles indicate that most chimneys
B are small, usually having less than 24 £t2 of exposure (75%). Of the ex-

{ N posed chimneys, the majority are made of brick. The variable CMAT suggests
’*b that 852 (98 of the 115 sighted chimneys) were brick.

{# The exposed surface area of the roof (ESAREA) shows a wide range of
Wl values, from 0 £t2 to 9999 fr2. (One building did not have a roof as it
o was an old building that had recently been gutted by fire.) The mean sur-
:ﬁg face area observed was 3887 ftz, with the most frequently occurring roof
.f§: size being greater then 9999 ftz. The standard deviation was fairly high
Oy at 3457 ft2. The percentile values indicate that 757 of the roof areas are
less than 6410 ft2
?Ei The roof material (ERMAT) was predominantly asphalt shingle (55%),
g;z followed by tar (30%) and materials that could not be identified (8%).

e About 307 of the roofs were flat, rather than sloped (i.e., the SLOPE vari-
‘* able).

J’ There were 40 occurrences of vents, flues and stacks (ITEMl); these
3%% items were principally (607%) bare aluminum (RMAT).

‘tﬁ The field crews sighted six occurrences of s%ylights 1in Portland

WH (ITEM2). The skylight framing material (SKYM) was equally divided among
5&* painted, bare galvanized, bare aluminum and other material types.

%r‘ There were 37 occurrences of flashing material (FLMAT). Painted and
el bare aluminum were the predominant material types (FLMAT) (81% of the 37).
i? The flashing length (FLLG) ranged from 1 ft to over 999 ft, the average

:E being 53 ft. Flashings, however, were sighted on only 17% of the struc-
.;{ tures sampled.

e Rain Gutters, Downspouts and Fences is the last section in Appendix B.
§$§2 Rain gutters (RGMAT) and downspouts (DSPOUT) were found on 90 structures.
ﬁ%: Most rain gutters and downspouts were painted. The average length of a
s&- rain gutter (RGUT) was 54 ft, and for a downspout (DSLENG) the average

e length was 26 ft. A standard deviation of 116 ft was observed for the rain
f 4 gutters; the standard deviation was smaller for the downspouts, 46 ft.
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There were 44 fences (FENCE) observed within the sampled footprints.
The material types were principally bare galvanized chain link. The fence
length (FLENG) varied from 5 to greater than 999 ft, and the height (FHT)
varied from 2 to 8 ft.

CONCLUSIONS

A building materials sampling program for the Portland, Maine, area
was conducted during July and August 1984. The stratified, systematic,
unaligned random sampling procedure was applied to generate sample points
across the six sampling frame areas. Using this procedure, we surveyed a
total of 461 points with a minimum of 70 sample footprints per frame. A
diversity of data was taken on building size and surface materials, roof
characteristics and roof apparatus, chimneys, gutters, downspouts and
fences. The Portland data are summarized according to overall material
distribution by structure.

A summary of the composite material classes is provided in Table 6.

. .tice that 967 and 97% of the sampled structures showed no bare stone and
bare galvanized steel exposure. Of the remaining three categories, mortar-
masonry exposure and other material exposure were sighted on just under
half of the sampled structures (49%). Median exposures suggest that APAINT
accounts for the majority of exposure per structure in Portland. As was

cited in the New Haven sample (Merry and LaPotin 1985b), the combined AGALV

Table 6. Summary statistics of the five composite material classes.

Percent

of structures
Composite Mean Median Inner not exhibiting
material exposure exposure quartlle Range the material
class (£ft2) (fe?) (ft2) (ft4) class
APAINT 3497 1917 212 to 4503 73920 17
AMORT 2766 67 0 to 456 37320 49
AGALV 136 0 0toO 16250 97
ASTONE 184 0 0 to 0 21900 96
AOTHER 1115 29 0 to 804 36000 49
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and ASTONE categories are infrequently observed and should be reclassified

to more adequately represent the exposure level! by matcrial class.
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APPENDIX A.

DATA

Listing of UTM coordinates for each sample point in Portland, Maine
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UTM East UTM North
399460. 00 4834800. 090
399350, 00 4834660.00
399199, 00 4834420.00
399340, 60 4834246.00
399120. 00 4834160.00
398940. 00 4834150.00
398819, 00 4834040.00
398870. 00 4833980.00
398929. 00 4833890.00
398860, 00 4833879.00
39866000 4833790.00
398760, 00 4833750.00
398590 . 8¢ 4833670.00
398680 20 4833668.00
39873a.00 483354000
398590 6¢ 4833490.00
398530.00 4833420.00
198370, 0@ 4833250.00
398139.00 4833130.00
39864000 4813096. 00
39825¢.00 4833090.00
397930.06 4833010.00
397760. 00 4832970.00
398000 0@ 4832940.00
397640 .00 4832930.00
397510.00 4832910.0¢
397588. 00 4832910.00
397850, 00 4832900.00
397728.9¢ 4832898.00
39797@. 00 4832860.00
397380. 00 4832800.00
39692¢.0¢ 4832750.00
396870. 26 4832690.09
398349, 00 4835220.00
398199, 99 4835170.00
398373. 00 4835170.00
398130. 80 4335050, 90
398009. 00 4835048, 00
398260. 00 4835020.00
397890. 0@ 483498000
39853000 483497000
39836006 48349408 .00
398130, 0@ 4834920, 00
198230.00 483491000
39799¢. 2@ 483490000
398500, 80 483486000
399290.00 4834850.00
398668 . 00 483482000
142303, 38 EERE LRI
M2ARQ, 0 4234732, 30
193390 33 491477009
199639.30 4834728, 70
19819020 4834718, 00
19835¢.20 4834690.00
398520. 80 483469000
399379.09 4834540, 00
319851¢. 00 483451000
399180,20 483446800
198530, 00 4334460,00
198340.20 483441000
198730.00 483441€.00
398750, 00 483434000
198899, 00 4834338.00
19846@.00 4834300, 00
39804¢.20 4834290.00
199210.00 4814290, 20
199630 ad 483426000
198590, 06 483425000
198274, 80 4834229 .00
19828000 4834160, 00
198520, 00 4834160, 00
198803. ¢ 4834160.00
198619, 30 4834150, 00
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5
6
7
78
.
30
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

101

102

3

104

105

126

107

168

109

110

111

112

113

114

115

116

117

118

119

126

121

122

123

124

125

126

127

128

129

130

131

132

113

124

135

136

137

18

139

140

141

142

143

144

145

146

UTM East UTM North
198419.0¢ 4834140, 00
397970.00 4834110.00
398180.00 483409000
398100.00 483408000
398730.00 483405000
397840.00 4834030.00
39799¢.0¢ 4834030.00
39823¢.¢4 4833980.00
398150. 00 4833940.00
39785¢. 60 4833900. 00
39807000 483387¢.00
399110.00 4834950, 00
399210.00 4834830.00
398940, 00 483482000
399030. 00 483479000
198780, 00 4834670.00
399940, 00 4834610.00
398810.00 483457000
399130.00 4834520, 00
398840.00 4834460.00
398580.00 4836000, 00
398660 00 4835850, 00
398610.00 4835780.00
398650.00 4835650, 00
398370.00 4835570, 00
39864002 4835540, 00
398470.00 4835469, 00
398519.00 4835430.00
398650, 00 4835360. 00
398432,00 4835350.00
319889¢. 29 483532000
398880. 00 4835194, 90
398520, 0¢ 4835150.00
398660. 00 4835140.00
398850, 08 4835670, 00
398700, 00 483506003
398650. 30 4833970.00
398250. 8¢ 4833950.00
398290.00 4833950, 00
398470.00 483382000
398130.00 4833710.00
398580. 00 4833710.00
398280.00 483370000
198370.00 483361000
397940.00 4834780.00
398120, @@ 483459000
39785@.0@ 4834570.00
39799000 4834520 .00
398110.00 4834490, 00
3978308.00 4834430.00
397848.00 4834300, 00
397820.00 483416000
396750.00 4835580, 00
396930, 0@ 483552000
397020.06 483549000
396690.00 4835400, 00
397110.00 4835380, 06
396620, 00 4835370.00
396830.00 4835350.00
3961370.06 483531036
39747000 483527000
397252.00 483526000
396988. 28 483524000
397320.00 4835210.00
397510.00 483520000
397110.00 4835180, 8¢
3196610. 00 4835150.00
396719.00 4835110.00
3197698, 40 4835110.06
19644800 483509000
396640, 00 4835079, 00
197860, 00 4835070, 00
397080.00 4835050, 00
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e UTM East UTM North UTM East UTM North

) "‘..'

';"n‘.' 4 397220.00 4835030.30 196 3977126.00 4834550,
N 148 296636. 00 4835219.30 197 39725¢ .20 4824420,
A 149 397420.00 4834990, 20 198 397468.00 4834400,

Gl 150 39634000 4834956.00 199 397460.00 4834318,
161 397630, 00 4834940.00 200 397480.00 4814990,
e 152 296336 .00 483490¢.00 201 397670.00 4833880,
153 396410.00 483489826 202 397366.00 4833860,
‘\-_\" 154 397463.3¢ 4834880 .00 K 39780000 48123790,
& ,)l. 155 396582, 00 48134850.00 204 397786.90 4823760,

\ N 156 397250.00 483485@.00 205 397968, 00 4833700.

'3-'5} B FRLRRAN REREERRIAN 206 398190, 8¢ 4833518.
X 52 ERRERENRR] 4R73320 0 20° 297930, 00 4833450,

N 131 W74 23 482377000 208 398140.00 4833430,
e 196927, 10 4824762, 209 298250.¢0 4833289,

. WAL 37123, 39 4834720,79 218 397600.00 48133380,

AR In2 396363, 20 4834512.00 o SRERBRINY 4311233,

A 163 39659¢, 00 483457200 e FEREREIRN 4832210,
w e, 164 39678020 4834540.00 2 392007, 00 4333170,
e 165 396738,30 4834514.00 214 397470, 00 4831790,

s 166 176520.00 183444000 215 397:40.06 4833730,
W 157 39890030 4836070.00 216 397180, 00 4833714,
P 168 398672.00 4836050.00 217 297210, 06 4833630,
169 399120.00 4826052.00 218 397440.00 4833530,
178 399220.00 4835970.9¢ 219 397384.06 4833520.
"1 398770.30 4835879, 0@ 220 397320.00 4833520,
172 393990, 20 4815378.00 221 397468.00 4833330,
173 39893¢.00 48135360, 00 222 397326.00 4833290,
14 399529, & 1815780, 00 222 397110.00 4833260,
175 399438, 36 4835770.490 224 197610.06 4833200,
176 399159.78 4835710, 00 225 39727006 4833150.
177 39894000 4835710.40 226 19759@.60 4832100,
177 199253.00 483565@. 36 227 39757@.00 4833080.
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Building worksheet used in the Portland field sampling program
7. A,
]
et
A Revised 3 August 197
o~
: ‘ BUILDING INVENTORY WORKSHEET
; & i
PRl Tract/MCDl-3
¥ ‘b
"..4_
o Sampling frame"
Sampli i ber 57
- ampling point number

USGS land cover type 87°

Type of structure (circle one)! 971!

.
;a: Residential building: Nonresidential buildings:
P Housing unit: Office building‘"¥
(.4 1 unit detached} Other commercial’-
T 1 unit attached? Industriall?
.*t# 2 units? Hospital or institutionall?
’ 3 & 4 units® Religious!™
5~9 units?® Educationall® )
10-19 units® Other nonresidentiall?®
20-49 units’ Farm (nonresidential)17
50 or more units® Other (identify structurela
) o]
Nonhousekeeping (hotels,
notels, dormitories,
fraternity, nursing homes) ? Cannot identify!?
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Sketch of Building
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(yr) Approximate age of building!2-1%

. ft, wWall height15’17
fr, Side 1 of building!8~%

n
v

Al

- ft, Side 2 of building?!~22
‘. ft, Lot size, side 124726

. ft, Lot size, side 227729

: ft, Exposed walls in footprint3°7?2
3
N Photo ID
.; Street adress
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el WALLS
VA
[} Y
:%\'o.
R Percent (%) of wall area of
) each horizontal section
Q'k - Founda- lst All stories
'R S0 tion storv above lst
el
;k PAINTED WALLS
1. Wood (excl. stained)
PR X
a:.\ 2. Steel
? . 3. Aluminum
,:: ! 4, Masonry
!l‘g?l'
5. Concrete
ey 6. Stucco
B
SN 7. Other material
o - (identify material )
[ "
0 8. Cannot identify
e
\_‘:_‘
D
o BARE WALLS
bR 9. Brick
e, 10. Block
[ 9]
;“} 11. Field stone
P 12. Concrete
o
e 13. Marble
-‘1 14, Limestone
.- '| 15. Granite
o 16, Galvanized steel
K 17. Wood (incl. stained)
AP
ey 18. Glass
19. Vinvl
-;::::' 20. Other material
o, (identify material )
A0
SO 21. Cannot identifyv
b1 TOTAL 100 100 100 !
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SN ‘
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ROOF

80configuration (circle one): (0) Sloped or (1) flat

Lu~L7fe2  Area nf exposed surface

[t it 2%

“8Exposed roof material (circle ome): (0) tar, (1) asphalt shingle,
(2) wood, (3) painted metal, (4) bare galvanized, (5) tile, (6) slate,
(7) copper, (8) other (identify material ), (9) cannot
identify. —

3

-
5
s e

4Y9vents, Flues 5Oaterial (circle one): (1) painted, 31~ 51 gumber
stacks (1) (2) bare galvanized, (3) bare aluminum, cf iten
(4) other (identify material ),
r, (9) cannot identify

on
N

53skylights (2) S4Framing material only (circle one): 5i=Zixumber
(1) painted (2) bare galvanized, (3) bare of iter

K aluminum, (4) other (identify material

¢ ), (9) cannot identify

é —_ 59%851

v S7Flashing (3) 38Material (circle one): (1) painted ft

/ (2) bare galvanized, (3) bare aluminum,

) (4) other (identify material ),

(9) cannot identify

] CHIMNEYS

62-65ft2, Exposed surface area above roof

66Material (circle one): (1) painted, (2) brick, (3) stone, (4) other
(identify material ), (9) cannot identify

N RAIN GUTTERS

. 67-69¢¢, Horizontal runs

70Material (circle one): (1) bare galvanized, (2) vinyl, (3) painted,
. (4) copper, (5) other (identify material , (9) cannot identify.

é DOWNSPOUTS

7lMaterial (circle one): (1) bare galvanized, (2) vinyl, (3) painted,
(4) copper, (5) other (identify material ), (9
cannot identify

7i77%f¢, sum of heights for all downspouts

FENCES

75Material (circle one): (1) bare galvanized chain link, (2) bare
galvanized wire mesh, (3) painted, (4) brick, (5) block, (6) field
stone, (7) unpainted wood, (8) other (identify material ),
(9) cannot identify
C 76~78¢¢, Length

79=80f¢, Height
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Procedures used to check the Portland data

The data were checked several ways to ensure that the data base was
correct. A major check of the material type percentages and the EWIF value
was done before printing a frequency run of the entire data set.

The percentage check done was to sum the percentage of material types
for the three stories of the building. We needed to ensure that the sum of
all material types was 100%. Also, during the same computer run, we
checked to see that every building had 2z foundation. (In some cases, the
field team had not recorded a foundation.) For these cases, the photo of
the building was examined to determine the material type of the founda-
tion. We assumed 12 ft for the first story component of the building. 1In
addition, during the same computer run, we would print out cases where the
building height was greater than 14 ft (assuming 2 ft for the foundation
and 12 ft for the first story) and there were no percentages recorded for
the second and above stories.

The EWIF value was also checked against the lot size and the building
side dimensions. A printout of these values was obtained for every build-
ing. We assumed that the building sides were the square root of the
exposed roof area and would check to make sure that the EWIF was not larger
than the building sides. There was also a check to ensure that the build-
ing was not larger than the lot size dimensions.

Several hand calculations were done for the building surface areas
and compared against the computer-calculated surface areas. These values
had to be consistent for different types of materials for a given building.
The frequency runs were checked for a number of items. The number of
downspouts had to be the same as the number of rain gutters.

The empty footprints were noted for each sampling frame and verified
against the number of buildings expected for each sampling frame.

The tally of land use and census tract numbers also had to be correct
for each sampling frame. The number of roof areas had to equal the number
of buildings.

The number of cases had to be the same for a given accessory. For
example, the number of material types and the surface area values had to be
the same for the variables of roofs, fences, downspouts, rain gutters and

roof-mounted apparatus. Although not every building had all these compo-
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nents, 1f the value was recorded, then each material type had to have a
corresponding surface area.

Strange or unexpected numbers for all the variables encountered during
editing of the data base were always doublechecked against the building
worksheets. For example, the EWIF values were always fairly even in value
or divisible by 5. Any unusual numbers or large numbers were double-
checked and verified during the editing process, not only for the EWIF, but

for the other variables as well.
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'{$ APPENDIX B. RESULTS OF THE FREQUENCY ANALYSIS

5.8

. Description of the Portland data variables

5 Variable  Brief

g name description Detailed description

'%i L Land use U.S. Geological Survey land use classification, where: 11 =

e residential, 12 = commercial and services, 13 = industrial, 14

. = transportation, communications and utilities, 15 = industri-

i al and commercial complexes, 16 = mixed urban or builtup land,

M 17 = other urban and or builtup land, 21 = cropland and

N pasture, 22 = orchard, groves, vineyards, nurseries and orna-
> mental agricultural areas, 23 = confined feeding operations,

;““ 24 = other agricultural land, 31 = herbaceous rangeland, 32 =

shrub and brush rangeland, 33 = mixed rangeland, 41 = decidu-

e ous forestland, 42 = evergreen forestland, 43 = mixed forest-

X land, 51 = gstreams and canals, 52 = lakes, 53 = reservoirs, 54

s' = bays and estuaries, 61 = forested wetland, 62 = nonforested

P ‘ wetland, 71 = dry salt flats, 72 = beaches, 73 = sandy areas

4“1 other than beaches, 74 = bare exposed rock, 75 = strip mines,

W quarries, and gravel pits, 76 = transitional areas, 77 = mixed
- barren land.

>

SFRAME Sampling frame Sampling frame, where:

a&; 1 = UCBD
:\'Q 2 = ULIC
N 3 = UMFR
4 = USFR
5 = NSUB

A 6 = NRUR

(?Q SPOINT Sample point Sampling point number within sampling frame.

i number

\
P TRACT Census tract Census tract number, see Figure 4.
.ix POP Tract population Total population in census tract.

N

‘
" : DU Total dwelling Total number of housing units in census tract.
‘W units in tract
f; Ul One—unit struc- Number of dwelling units in one-unit structures in census
3\: tures in tract tract.

.:

} ALAND Area of land Total land area of census tract (millions of £t2).

= coverage
iy
—_— ABR Area of built Lagd area of census tract in built residential (millions of
WA resident{al £t°).

s
o }: ABNR Area of buflt Lagd area of census tract in built nonresidential (millions of
uﬁ; nonresidential ftc).
)
b Oy

: AOB Area, open land Land area of census tract in open with buildings (millions of
e with buildings ft2).
H
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AGE

EWIF

HT

LOT1

LOT2

SIDEl

SIDE2

APAINT

AMORT

ASTONE

AGALV

AOTHER

CAREA

CMAT

ESAREA

ERMAT

Area of open
land without
buildings

Approx. age of
structure
Exposed wall

in footprint

Average wall
height

Lot size, side 1
Lot size, side 2
Side 1 of bldg.
Side 2 of bldg.

Structure type-
usage

Area of painted
surface

Area of mortar-
masonry surface

Area of stone
surface

Area of galvan-
ized surface

Area of other
materials

Exposed chimney
area

Chimney materjal

Area of
exposed roof

Roof material
type

Land grea of census tract in open without buildings (millions
of ft°).

Approximate age of the building. 1900 is the base year (year
0). To obtain age, add the value of 1900. Ages less than
1900 are coded as negative values.

Exposed walls (perimeter of the building) within a given
footprint (ft).

Average building height (ft).

Lot size associated with sampling point, side 1 (ft).
Lot size associated with sampling point, side 2 (ft).
Side dimension of the building (ft).
Side dimension of the building (ft).

Value label assigned to structure, where: O = no building,

1 = 1 housing unit detached, 2 = 1 housing unit attached, 3 =
2 housing units, 4 = 3 to 4 housing units, 5 = 5 to 9 housing
units, 6 = 10 to 19 housing units, 7 = 20 to 49 housing units,
8 = 50 or more housing units, 9 = nonhousekeeping (i.e.,
hotels, motels, dormitories, fraternity and sorority houses,
nursing homes and similar facilities), 10 = office buildings,
11 = other commercfal buildings, 12 = industrial buildings, 13
= hospital or institutional buildings, 14 = religious
building, 15 = educational building, 16 = other nonresidential
buildings, 17 = farm (nonresidential), 18 = other buildings,
19 = cannot identify building.

The total surface area (ftz) of a building having painted
materials.

The total surface area (ftz) of a building having mortar and
masonry materials.

The total surface area (ftz) of
materials.

[

building having stone

The total surface area (ftz) of a building having galvanized
materials.

The total surface area (ftz) of a building having all other
materials.

Exposed surface area of chimney above roof (ftz).

Chimney material type, where: O = no chimney observed, 1 =
painted, 2 = brick, 3 = stone, 4 = other chimney material, and
9 = cannot identify chimney material.

Exposed roof area of building (ftz).

Exposed roof material, where: O = tar, 1 = asphalt shingle,

2 = wood, 3 = painted metal, 4 = bare galvanized, 5 = tile, 6
= glate, 7 = copper, 8 = other roof material, 9 = cannot iden-
tify roof material.
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SLOPE

ITEM1

APP

RMAT

ITEM2

APPSKY

SKYM

FLMAT

FLLG

APPFL

RGMAT

DSPOUT

RGUT

DSLENG

FENCE

FLENG

FHT

Indicator:
roof slope

Number of roof
apparatus
items

Indicator:
roof apparatus

Roof apparatus
material

Number of sky-
lights

Skylights

Framing material
of skylights

Material type
of flashing

Length of
flashing
Flashing

Rain gutter
material

Material of
downspout

Rain gutter
length

Downspout
length

Fence type

Fence length

Fence height

Roof configuration: 1 = gloped, 2 = flat.

Number of items of roof-mounted apparatus (vents, flues and
stacks).

Presence of roof-mounted apparatus (vents, flues, and stacks)
where 1 = observed and 0 = not observed.

Material type of the roof-mounted apparatus (venta, flues and
stacks), where: 1 = painted, 2 = bare galvanized, 3 = bare
aluminum, 4 = other roof-mounted apparatus material, 9 = can-
not identify roof-mounted apparatus material.

Number of skylights observed.

Presence of skylights, where: 1 = observed and 0 = not
obgerved.

Framing material type of skylights, where: 1 = painted, 2 =
bare galvanized, 3 = bare aluminum, 4 = other material type,
and 9 = cannot identify material type.

Material type of flashing, where: 1 = painted, 2 = bare gal-
vanized, 3 = bare aluminum, 4 = other material type, and 9 =
cannot identify.

Length of flashing (ft).

Presence of flashing, where: 1 = observed, O = not observed.

Rain gutter material type, where: 0 = no chimney observed, 1
= bare galvanized, 2 = vinyl, 3 = painted, 4 = copper, 5 =
other rain gutter material, and 9 = cannot identify rain
gutter material.

Material type of downspouts, where: 0O = no downspout ob-
served, 1 = bare galvanized, 2 = vinyl, 3 = painted, 4 =
copper, 5 = other dowmspout material, and 9 = cinnot idenitfy
downspout material.

Horizontal length of rain gutters (ft).
Length of downspout (ft).

Material type of fences, where: O = no fences observed, 1 =
bare galvanized chain link, 2 = bare galvanized wire mesh, 3 =
painted fence, 4 = brick, 5 = block, 6 = field stone, 7 = un-
painted wood, 8 = other material type, and 9 = cannot identify
fence material.

Length of fence (ft).

Height of fence (ft).
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N« 155 1 5 s 791
Ty 160 2 2 9 80 0

h 179 z ) ? 80. 9
130 3 14 1.4 82 3
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10 Q0 Q2 25 00 20 33. 30 00
50 Q0 29 082 &6 70 357 D2 75 00 803 386
0. 30 2348 189

VALID CASES 220 MISSING CASES G
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S E KURT 1.991 SKEWNESS 818
RANGE 9927 000 MINIMUM 72. 000
SUM 855153 000
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‘_-\ EHRD) & Q000
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0 180 81 8 B1 8 31 8
1 15 & 8 6 3 as &
2 12 55 55 4.1
3 8 36 36 37 7
5 2 9 9 38 &
7 1 5 5 39 1
11 1 5 5 39 5
12 1 S S 100 ©
TOTAL 220 100 O 100. 0
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PICINE
LENTS, FLUES, STACKS

vy

NONE

1
VENTS, FLUES, STACKS

~EAN 132
+~QDE [VAN]
AURTOSIS 767
S E SKEW 1464
MAX [MUM 1 0CO
PERCENTILE VALUE
10 CQ 0.0
50 30 o0
?G Q0 1 0CO0
VALID CASES 229
s TLE aEE

vALLVE LAZEL
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FAINMTED

JARE FALVANIZED
3ARE ALUMINUM
JTHER

L

VALLD UM
VALUE  FREZULENCY  FERCENT  PERCENT  PERCENT
o} 180 81 8 81 3 31 3
1 40 18 2 18. 2 100. O
TOTAL 220 100. 0 100 ¢
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---------- +
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I 1 I R S ¢ I
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FREGQUENCY
STD ERR Q226 MEDIAN 30
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S E WURT 1 991 SKEWNESS 1 661
RANGE 1 Q00 MINIMUM Q0
SUM 40, G0O
PERCENTILE VALLE PERCENTILE VALUE
23 00 00 33. 30 00
&6. 70 00 75. 00 00
MISSING CASES o]
AL L oM
JALUE  SREVENC PERCEMNT  SPERCENT  FERIENT
J 180 31 8 81 8 81 3
1 S s 3 2 3 54 1
2 7 32 32 87 3
3 24 10 9 10 9 78 2
4 4 18 1 8 100 O
TATAL 2280 160 9 100. 0
67

WS

AT ( ‘(} . *-xn,




REhE SRl ;:L{ X

N 4
.’., ‘) 7t D

s

Y ?- .
- o deiatn

‘.’ l’“’l‘- };&’ ot

. "'-‘ 1'Al

», i .

t e LA R ]
2 0a

Iy
L)

7
Nhalr

e
“a

b

NN
DAY

Y
j"’.(“t M

-
n
o

e P I
‘ :,\.;-.’ . -\."w.‘\.‘,‘f ~
S

FAINTED

-
CARE ALVANILZZD

3
3ARE ALUMINUM

4
aTHER
~Z AN RY-1Y
“QDE 00
ASRTISIS 2295
S E SWEW 164
AnX IMUM 4 0G0
SERCENTILE VALUE
VD!
o0
3 200
ALl IASES R

o A
;V-J'.r.

I
_____________________________________________ -
I 180 I
_____________________________________________ -
1
-~
1T S
-
i
——
O
-—
I
—————— +
I 24 1
------ +
!
-
{1 4
-
I I I ... ... . R 1
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STD ERR 07+ MEDIAN 0.0
STD DV 1 092 VARTANCE 1. 192
S E KURT 1 991 SKEWNESS 1 980
RANGE 4 000 MINIMUM o0
SUM 107 Q000
PERCENTILE VALUE PERCENTILE VALUE
25 00 Q0 33 30 0.0
6&. 70 [P} 75 00 0.0
MISSING CASES Q
JALICD UM
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1 2 3 3 582
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10 1 - F) 9.1
30 1 S S 9.5
51 1 S 5 100 O
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S e e
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