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ABSTRACT

The N_I!MBYsynd:ome has become the nemesi,s of facility si6ng e:ffoGs in the
_

U.S.A. Given people's rel_ucl:ance to Bye near noxi'ous facil'i_ies., in whose backyar, d are

such facilities located'.? This study empl'oys U.S. county-level dlata to examine rela.ti_e

concentrations o,f minorities li_ving near noxi_ous facilities. FaciliW types anal!yzed include

el:ectric generating pl_ants, manu{acturing pl'ants, Superfund si_es, and radioactive waste

•disposal si_es. W'hite this study does not address which came first, the minoriW population

concerti:ration or the noxious facili{ies, it documents their current degree of associati,on.
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Many types o>fmanici)p,al'and i,nd_a,stfial_facil4i,ti,es make poor neighbors. These incI'ud'e

fa¢_1_ifiessuc_ a_ sewage treatment p>l(an,_s,ai,rports, toxic waste d<isposal:sites, and petrochemi?cal,

refineries, that create unp,[easantno,iisesor odors,o:rpotenfi_ risks to Hireand.keal,th. Whi,le the value

of haviaagth,ese faci,H,t_esis wid;e[yre¢o,_,ize_, most people p,_eferto l_ivefar enough from, them to

minimize personN impacts. Few commu,rrifies activellyseek the location,o_fa noxious facility ne_b,y.

Indee_ o_gan_ed and higNy visible opposition to, the siting of new facil'it_es:is generally _e r_'I_e.

Who, _en,, does I'ivene_ noxious facil:ities? The least desi,r_t,e o¢_pations and'locations are

u,sual_l,yocc,_piedby the poorest and:_e [cast po,we_l members of society. _e idea that noxious
i

facilities may be located ne_ or iin miaori;tyneiigh,borhoodsi.snot new but it has been.raised agai;n

recently' b,ythe _n,ited C_u,rch of Cb,fist Comm,i,ssion for Racial Iustice study of toxic waste sites_'. A

I_ge number of mi,nority orga,r_izatio_ are begin'ni_gto address erwiro_nment_issues:, to _e extent

.that the First National PeopIieof Color Envi,m,nmemal_Leadership Summh waz hetd i,nO_ober, 1991.

To _e degree that equ,i,mble treatment of population subgroups is a goaI_,there are reasons for

concern about the proxi,mity o,f m,i,nor_ty popul,atio_ to noxious facit_ities. If these facilities present

heath and safety risks to _e surroundi,ng resi!den_, they may contx[bu_eto differences in health stains

and l'ife expectancy among 6emograph,ic groups. _ere are many gaps in,ou,r knowledge of the

l'inkages between environmentaI poH_utanr.s,pop,ration exposeres, and heal_theffectsa. However,

differences in he',tilthstains between minority and majority populations in the U.S. are reI,afivel_yweil:

documented. For example, asthma, lead poisoni,ngand some _pes o,f cancer occur at a higher rate

among African-Americans rh,an in the rest of the population. While fi_,ismay be partially due to

poverty and inadequate meal,teal care, it may also be caused by greater exposure to environmental

hazards.

This study only looks at the whether minorities may have greater potential exposure to

whatever risks are associated with noxious facilities, lt does not assess the ris,ks or evalua_ethe
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evidence related to heaI,_ effects but uses eoufnty-l:evel:data to exami,ne _e degree of association

between _e Iocatio,a of"no,xious faci,Iii,t_es _d the percentage of _e pop u,l_ationtta,at is non_h, ite.

The types of fa¢i,Hfies inel,u6ed in _is ana_I'ysisare lis_ed in Table I. Tl_ese range from manufact.urin,g

pl_an_mto to,xic waste s_tes to el,eetr_ci<_ygenerating pI_ts, which are _v, ided into fota categories

depend'ing on _e primary type of en,vi,ronment,_,lhazard associated_ witta each type of facility. The

TABLE 1 Number of U.S. Faci,lities by Ha_rd Ty,,pe

Faci,I,_W _d, Hazard Type Number

Air emiss:_ons h,azar¢[:

Chemical, ma_rtu_acm,ri,ng pl_ts 591
Coal-fi_ed generati,n,g p,l_ts 458
Gas-fired generati_ng pl,,a_am 241
Incinerators 53

Petroleum-ft,red generati, ng pl,_s 170
PetroUeum refi,n,i,ng 302

Petroleum production 281
P)as_ics and _bber mmaufactu,ri,ng 131
Pu.lp mi,l(ls 253
SmeIters 375

Groundwater hazard:

Commerci_ hazardous waste disposal 27
National Priorities List/Superf_,nd sites 1129

Radiation h,_d:

Former}y ufiI_hed rad ioacfivel,y contaminated
sites (FUSRAP) 29

Nuclear generating plants 119
Radiation-rel, a_ed research facH,ifies 26

Radioactive waste disposal 7
Ura_iu, m mill tailings sifl_s 21

Or_ er hazards: "

Mi,H.tary chemical weapons storage sites (CHMDMIL) 7
Geothermal genera_i,ng plan_ 4
Liquefied naruraI gas storage si_es 78
O_er generating plants 13

TOTAL: 4315



facil)ities Hsted as ai,r emissions h_ards proSu_ce contaminan,_ that reduce ambient air qual'ity,

conu:ibuti,ng both to acid prec_p)itat_o_,and ai,rb_rne toxics. Of the 4,3.15 facilities included in rh_s

study, more _a_:hal_f _re in rhe ai,r emissions h_ard category. The next )argest catego_ is composed

of toxic waste shes rh,at maird,y _reaten groundwater resources.

_e distri,bution o>fL_,eseca_ego>riesof faci,H,t_esacross major regions of rhe U.S. is;shown in

Table 2. _i:l,e the number o,f facHi_tiesin the radiation and o_er hazard categories are rough,)y equal

across regions, the numbers of _oundwa_er h,azards and especi,aHy, of air emissions hazards varies

substantially. The Sou_ has more th,_ rhree times as many air emissions hazards as the East and rhe

East has nearl_y twice as many identi,fi;ed grou,ndvca_er hazard<s as the West.

TABLE 2 Types, and Numbers of Noxious Faci,lities by Region

Region

Facility Type West Central East South Total

Ak Emissions Hazard 455 786 366 1248 2855

Groundwater Hazard 2 [ 1 318 359 268 1156

Radiation Hazard 47 49 49 57 202

Orher Hazard t6 21 34 31 102

AI'I Combined 729 1174 808 I604 4315

Some types of facili,ties tend to be located near population centers or transportation hubs,

others tend to be rel,atively isolated. This tendency is measured in Table 3 by the correlation between

the density of all types of noxious facilities in counties that have facilities and ',he density of each

indi,vidual facility type. "lttese are presented in r_ order to show the progression from most
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concentration to most isolated fac}I_ty types. In general the manufa_.xuring facilities tend to be located

in areas with many other facilities and the Supe_nd sites tend to be located with them. Radiation-

related and chemical weapons storage sites, ia contrast, tend to be isolmed from other activities.

TABLE 3 Association of Concentration of Ali Facilities Combined

with Facility Density by Facility Type _ = 1323)

Facif}ty Type Correlation fR)

Chemical Mmm'_a_ring Plants 0.658
Petroleum-Fked Generating Plants 0.630
Pulp, MNs 0.615
Petroleum Refining 0.601
National Prior}ties LisVSuperfund Sites 0.568
Incinerators 0.541

Plastics and Rubber M_-lu.fa_ri, ng 0.526

Liquefied Natural Gas Storage Sites 0.452
Gas-Fired Generating Plants 0.399
Smetters 0.389

Formerly Utiiized Radioactively Contaminated Skes 0.365
CoN-Fired Generating Plants 0.244
Commercial Hazardous Waste Disposal 0.074
Petroleum Production 0.063

Nuclear Generating Plan_ 0.054
Radiation-Related Research Facilities 0.052

Other Generating Plants 0.038
Mil_itary Chemical Weapons Storage Sites 0.004
Radioactive Waste Disposal -0.009
Geothermal Generafi, ng Plaats -0.011

Uranium Mill Taitings Sites -0.017

Table 4 shows the distribution of facil,ities in each hazard category across counties (and

independent cities). For each hazard category, the first column indicates the percentage of counties

that do not have any facilities. Thus, over 57% of counties do not have any facilities of the types

included in this study. This means that all of the noxious facilities are located in fewer than 43 % of

U.S. counties. The majority of counties with facilities have just one or two. Only 3.8% of counties



have more than eight facilities, considering all types combined.

TABLE 4 Percentage Distribution of Counties by Type and Number of
Facilities* (N = 3109)

Number of Facilities

Facility Type 0 1 2 3-7 8-I9 :>20

Air Emissions Hazard 64.97 17.27 7.49 8.36 1.75 0.15

Groundwater Hazard 82.47 10.5.2 3.28 3.03 0.68 0.03

Radiation Hazard 95.75 2.6.1 1.19 0.45 0.00 0.00

Other Hazard 97.36 2.19 0.26 0.19 0.00 0.00

Ali Combined 57.45 18.01 8.81 I 1.91 3.43 0.37

* Some "county" data uni_ are independent cities.

Table 5 shows the distribution of counties and facilities by categories of percentage minority

population concentration and per capita income for each region. (Per capita income provides a crude

me_ure of income levels in ez,:h county and does not account for poss_le income differences

between minority and majority populations.) There are three categories of nonwhite population

concentration: low, mid and high, based on the standard deviation of percentage nonwhite across

counties. Per capita income is similarly divided into four categories. The last column gives the

percentage difference between the distribution of facilities and counties (% facilities less % counties).

In effect this considers art equal_distribution of facilities across counties to be the standard and records

the percentage of facilities that are lacking, or excess, in each minority population or per capita

income category. Looking at the West, 69 % of counties have a low percentage of minorities, but

these counties have only 39% of the region's noxious facilities, needing art additional 30% of the

facilities to equalize the distribution across counties. The relationship between the distriburon of
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minorities and facilities is sim_tar for al_!regions _d for the U.S. as a whole. Counties with higher

concentrations of minorities have higher percentages of the region's faci,lities.

TABLE: 5 Percentage of Counties and Facilities by Percentage Minority and Per

Capita Income Category by Region (N = 3109)

% % %
VariabIe Counties Facilities Difference*

WEST

Percentage Minorky
Low (0-14 %) 69.17 38.96 -30.21
Mid (14-31.4%) 15'53 33.74 + 18.21

High (> 31.4%) 15.29 2,7.30 + 12.01

Per Capita Income
Low (< $6529.2) 12.38 3.02 -9.36
Low-Mid ($6529.2-$,8546.74) 38.35 16.87 -21.48
High-Mid ($8546.7¢-$10564.2) 34.71 36.21 + 1.50
High (> $10564.2) 14.56 43.90 +29.34

CENTRAL

Percentage Minority
Low (0-14%) 94.60 79.73 -14.87

Mid (14-31.4%) 3.60 13.71 + 10.11
High (> 31.4 %) 1.80 6.56 +4.76

Per Capita Income
Low (< $6529.2) 9.95 0.77 -9.),8
Low-Mid ($6529.2-$:8546.74) 38.01 12.10 -25.91

High-Mid ($8546.74-$10564.2) 41.99 47.87 + 5.88
High (> $10564.2) 10.05 39.2,7 + 29.22

EAST

Percentage Minority
Low (0-14%) 89.86 77.72 -12.14
Mid (14-31.4%) 6.91 15.84 + 8.93
High (> 31.4%) 3.23 6.44 +3.21

Per Capita Income
Low (< $6529,2) 0.0 0.0 0.0
Low-Mid ($6529.2-$8546.74) 26.27 5.20 -21.07

High-Mid ($8546.74-$10564,2) 40.55 34.90 -5.65
High (> $10564.2) 33.18 59.90 +26.72



TABLE 5 (Cont'd)

VariabLe Counties Facilities Difference
,,, ,i

SOUTH

Percentage Minority
Low (0-14%) 42.04 25.56 -16.48
Mid (14-31.4 %) 28.70 39.65 + 10.95

High (> 31.4%.) 29.26 34.79 +5.53

Per Capita Income
Low (< $6529.2) 15.37 3.37 -12.0
Low-Mid ($6529.2-$8546.74) 48.42 30.74 -17.68
High-Mid ($8546.74-$10564.2) 26.81 43.64 + 16.83
High (> $10564.2) 9.40 22.26 + 12.86

U.S. TOTAL

Percentage Minority
Low (0-14%) 66.82 52.38 -14.44
Mid (14-31.4%) 16.91 27.14 + 10.23

High (> 31.4%.) 16.27 20.53 +4.26

Per Capita Income
Low (< $6529.2.) 12.09 2.02 -10.07
Low-Mid ($6529.2-$8546.74) 41.99 18.54 -23.45
High-Mid ($8546.74-$:10564.2) 33.95 41.90 +7.95
High (> $10564.2) 11°96 37.59 +25.63

* % Facilities minus % Counties

The possibility that facilities are located in lower income areas, a characteristic often

associated with minority status, is also examined in Table 5. In this case the % Difference column

shows the percentage of facilities that need to be rdocated to equalize the distribution of facilities

among counties by income category. Rather than being located in counties with lower per capita

incomes, the facility concentration increases with per capita income level. Thus, lower income status

does not make a county more likely to contain noxious facilities.



Sh'ace many of the facility types are highly concentrated in a small proportion of counties, the

degree to which facility location is related to the metropolitan area status of counti_=_is important.

Table 6 shows the percentage of facilities of each hazard type that are located in urban counties in

each region. For example, the first cell in the table indicates that in the West 62.2% of ali facilities

classified as air emissions hazards are located in metropolitan counties. The tendency for facilities _o

be located in urban areas is highest in the East for each type of hazard. Referring back to Table 3,

the air emissions hazard facilities tend to be most concentrated, so it might be expected that these

facilities would dominate urban counties in the East. Table 2 indicates, however, that the

concentration of facilities in the East is composed about equally of air emission hazards and hazardous

waste sites. Nearly half of the air emissions hazard facilities in the U.S. are located in the South,

where, as Table 6 indicates, they are apparently more 4ispersed among urban and nonmetropolitan

counties than in the other regions. Comparing hazard types, the radiation related facilities are most

likely to be located outside of urban areas.

TABLE 6 Percentage of Total Facilities in Urban _ISA) Areas by
Region

,

.,

Region

Facility Type West Central East South Total

Air Emissions Hazard 62.20 61.32 86.61 58.09 63.29

Groundwater Hazard 73.46 64.15 87.19 67.16 73.70

Radiation Hazard 48.94 55.10 91.84 36.84 57.43

Other Hazard 50.00 71.43 97.06 90.32 82.35

Ali Combined 64.33 62.01 87.62 59.48 66.26
i



Having determined that the presence of noxious facilities is primarily an urban phenomenon,

the next question is the degree to which minority population concentration is related to metropolitan

location. Table 7 shows the number and percentage of counties in urban areas with minority

population in each of these categories. Of ali urban counties, only I 1.84% have high percentages of

minorities (greater than 31.4%).. This may be compared to the percentage of ali urban facilities that

are locat_ in counties with high percentages of minorities, 20.92%. Thus, Table 7 shows that

noxious facilities are disproportionately concentrated in counties with high minority population

percentages. The final column of Table 7 indicates the average number of facilities per county in

each category. Among urban counties, those with high minority population concentrations have more

than twice as many facilities than those with '_essthan 14% minority population.

TABLE 7 Percentage Distribution of Counties and Facilities by Percentage Minority
Category and Urban (MSA) Status

' Percentage Facilities
Minority # Counties % Counties # Facilities % Facilities Per Urban

Category in MSAs in MSAs in MSAs in MSAs County

Low (0-14%) 454 61.10 1360 47.57 2.95

Mid (14-31.4%) 201 27.05 901 31.51 4.48

High (> 31.4%) 88 11.84 598 20.92 6.80

Total 743 100.00 2859 100.00

A comparison of the two groups of counties, those with noxious facilities and those without,

is presented in Table 8. Mean values for percentage of minority population and mean per capita

income are shown for each region and the total U.S. The Central and East regions have the highest

per capita incomes while the South and West have the highest proportions of min,,rity population. A
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t-test on differences in the mean values for counties with and counties without facilities shows that

most of the differences are statistically significant. Though Me difference is slightly less pronounced

in the South, counties with noxious facilities contain significantly higher percentages of minorities.

Since these counties also have significantly higher per capita incomes, facility location is clearly not

associated with low income status.

TABLE 8 Comparison of Minority Population Percentage and Per
Capita Income for Counties With and Without Any Noxious
Facilities (N ' 3109)

Mean Value

Counties Counties
With Without

Variable Facility Facilities t

U.S.
Percentage Minority 15.1 13.2 -2.917"*
Per Capita Income 9361.46 7943.23 -20.665**

West
Percentage Minority 17.4 11.8 -3.331"*
Per Capita Income 9370.47 8063.79 -6.565**

Central

Percentage Minority 5.0 3.5 -2.915"*
Per Capita Income 9567.74 7965.11 -16.561"*

East

Percentage Minority 7.1 2.8 -3.063"*
Per Capita Income 10643.71 8832.73 -5.465**

South
Percentage Minority 23.8 21.7 -2.082"
Per Capita Income 8846.65 7837.28 -9.620**

* > 0.05 level of significance.
** >0.01 level of significance.

Source" 1980 U.S. Population Census.
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The data indicate a rather strong relationship between increasing percentages of minority

population and concentration of noxious facilitics in a county. This effect is not associated with low

incomes: in fact, higher incomes in these areas may compensate for the proximity of noxious

facilities. The relationship is not primarily due to urban location of minorities and facilities either

since the concentration of facilities in urban areas increases with increasing percentages of minorities.

Both the effects of urban location and of income level are controlled in Table 9. Correlation

coefficients for facility density (the number of facilities per square mile)and percentage of minority

population are presented for each region. Then controls for MSA location and per capita income are

applied, first separately and then simultaneously. The first row of coefficients shows a relatively

strong association between minority population concentration and facility density in the East and no

association at ali in the South. Controlling for urban location doesn't change these relationships
i

except in the Central region, where the association increases from weak to moderately strong. This
I

indicates that differences between urban and nonurban counties in the Central region mask the

relationship between percentage minority and facility density. Controlling for income levels increases

the statistical significance of the relationship between percentage minority and facility density in ali

regions. Finally, controlling for both effects show Lherelationship to be highly significant in ali

regions, lt is very small in the South and moderately strong in the Central and East regions. Thus,

the correlation between percentage minority and noxious facility density is greater in ali regions when

the effects of urban location and income level are controlled in the analysis.

While this analysis indicates that minority populations are more likely 1obe exposed to the

hazards of noxious facilities, it leaves a number of important questions unanswered. Which came

first, the minorities or the facilities? Are there differences in the patterns of population proximity

among regions or among facility types? Are there differences among facility types in whether the

12



facil_y was: sitedi in, a_miueri_ community or whether mineriliies; mi_ateff to, _e faeflii_ysi_e, perhaps

seelt_ng highe_ incomes_' These and, rel_at_ questions should! be _e focus: of ongoing research,.

T'AB:LE, 9 Correlation of Faci,lity Density with Percentage Minority for Counties: with
Noxious Facilities: _ = 1323)

tte_ion_ r v_e
Co_elat,,_, V_iabl'es West Central, East Sou_ _ To_al!

Faciliity Densi_ with 0. _50_ 0.58;_** 0.67'_** 0.030 O._32"*
Percentage Minority

COmrotliing for MSIA 0. Lr0 ! 0.520 *** 0.646"** 0..062 O._3'_***
Location

Cont_olIfingfor Per Capita 0.2'7.2_** 0.556*** 0.642*** 0:.12I'** 0i.2_***
Income

(second order)
Con_ol_lling for MSA and: 0.237*** 0.520*** 0.63'_*** 0,.099** 0.1.89"**

Per Capita Income

*** > 0.001 level of significance , i,
, ,, ,

** > 0.0I level of significance ' *"_ '

* > 0'.05 level of significance
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