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1 9 2 7 L A K ESIDE PAI=IK W A Y 
SUIT E 6 4 
TUCK ER. GEOI=IGIA 30084 
404-93 8 - 771 0 

July 5, 990 

M r. A . R. Ha nke ::>ate . 
Sit e D1spos1t1on : S1 te lnvest1gauon nci Support Brancn 

'vVa ste M anag emen . D1v 1S10n 
Env1ron m enta l ProteCt iOn Agency 
345 Courtland Stre et. N. i: 

EPA Pro1 ec Manager : 

l>, tlan a, Geo rg1a 303 65 

Screen1ng S1 te Inspection, Phase I 
Un1 on Oil Com oany, S.E. 1 erm1 al 
Greensboro, C ..J I I ford County, orth Carol ina 
EPA ID No NCD000609974 
TDD No . F4-891 1-76 

Dear Mr. Hanke: 

C- 586- 7-0-2 

----------------------
---------------------
--------------------

FIT 4 cond ucted a Phase I Screening Site Inspec ti on at Un1on O il Compan y, S E. Ter m 1na1 1n 
Greensboro, Gu ll ford County, North Carol ina . The 1nspec t1 on 1ncl uded a rev iew of EPA and stat e hi e 
material, comp leti on o f a target survey, and a dn ve-by reconnaissance o f t he fac ility and surrou nd ing 
area . 

Un1 on Oil Company, S.E. Terminal , is located at 6801 West mark et St reet 1n Gree nsboro . Nor h 
Caro li na . The fac ility IS 1n a heavy industria l area ; a t ra il er park is located across t he st reet (Re f . 1 ). 

Un1on Oil Company, S.E. Terminal , began operations in 1929, and in 1980 was purchased by Gulf Oil 
Company (Ref . 2) In 1985, the facility was purchased by Standard Oil of Ohio (Ref. 2) Pr ior t o 1989, 
Standard Oil of Ohio sold t he facility to 1ts current owner, Br itish Petroleum Oi l (Refs 1, 2) . 

Un1on Oil Company has four t anks w1 th a 185 .000-barre l capac ity, and Gul f Oil has seven t an ks w1 th a 
331 ,000-barrel capacity . The Union Oil Company rece1ves oil f rom Colonial P1pe li nes and d istnbutes 1t 
to truck and tank cars (Ref 3) . 

Union Oil Company, S.E. Term inal , has ma mt a1 ned ons ite, underground storage t an ks for Amencan 
Petroleum Inst itute (API) separator sludge (Re f. 2) he wast e produced inc l ud ed AP I se para to r 
sludge, API separator slop oil , and leaded tank bo ttoms (Refs. 2, 4) Onsi t e disposa l o f t ank sludg es 
and petroleum add i t ives probably occurred from 1929 to 1980 (Re f . 2) In 1982, roy C Gn ffi n Oil, Inc. 
of Jefferson, Georg1a, hand led the clean up o f t he tan k bottoms, which were hazardous based on 
their ign1tabi lity (Ref. 3) . 

The Union Oil Company, S.E. Term inal, first entered the North Carol ina RCRA system on August 14, 
1980 (Ref. 5) . The facility filed a Part A appl ication for a Hazardous Waste Perm it on Novem ber 7, 
1980 (Ref 4) Union Oil Company was deleted as a treater, starer, and disposer under RCRA on 
March 4, 1982 (Ref 6) . The fac i l i ty withdrew f rom mterim status (Ref 5) Union Oil Company was 1n 
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Mr. A.R. Hanke 
Environmental Protection Agency 
TOO No. F4-8911-76 
July 5, 1990- page two 

full compliance wifh generator standards during a compliance inspection on March 23, 1982 (Ref. 7) 
A Part B was not filed (Ref. 8). On March 30, 1984, the facility's interim status was terminated (Ref. 8). 
A generator inspection revealed no waste at the facility and no violation as of October 11, 1987 
(Ref. 9). The facility is currently listed as a generator under RCRA (Ref. 5). The facility also was 
granted a National Pollutant D1scharge Elimination System permit, which expired June 30. 1981 
(Ref. 4). 

Union Oil Company, S.E. -:-errn1nai, ~s located within the Carolina State Belt of the Piedmont 
Phys1ographic Province (Refs. :0: 11. o. 76). The area is charactenzed by gently rolling topography 
w1th moderatelv steep slooes ;Jiang the cra1nage ways (Ref. 12). This reg1on has a temperate climate 
(Ref. i 3, pp. 7, i 1). -otal annual orec1p1ta~ion averages about 45 1nches w1th a net annual 
precioitation of 4 inches (Refs. 14. po. 3. : 7; 15). The 1-year, 24-hour rainfall is 3 inches (Ref. 16). 

The geology of the slate belt consists of folded and fractured metamorphic bearock overlain l"'eariy 
everywhere b;. res1dual matenai termed saorolite (Refs. 10, pp. 77, plate 1, 14, p. 3; 17). :-he saorolite 
ranges in th1c~ '1ess from a few feet near rocK outcrops to more than 100 feet in interstream areas 
w1th an average thickness of 30 feet on most hills and ridges (Refs. 13, p. 38; 14, p. 3). Metamorphic 
rock types in the area incl1.1de highly altered granite, gabbro, and diorite (Refs. 9; 10, p. 77, plate 1 ). 

The saprolite and bedrock act as a single hydrologic system and there is no confining layer present 
between them. In the saprolite, groundwater occurs within intergranular pore spaces (Ref. 14, p. 4). 
In the bedrock, groundwater occurs primarily within joints, fractures, and other secondary openings 
(Ref. 10, plate 1). The frequency, size, and interconnection of both joints and fractures diminishes 
with depth (Ref. 14, p. 4). There are few open fractures at depths greater than 400 feet (Ref. 13, 
p. 12). 

The saprolite has a hydraulic conductivity of less than 10-7 em/sec and acts as a reservoir which slowly 
feeds water into the underlying bedrock (Refs. 14, pp. 3, 6; 18). It is also the unit from which most 
domestic water supplies in the region are obtained (Ref. 10, pp. 23, 77-78). The water is supplied to 
both dug and bored wells that are completed within the saprolite at, and just below, the water table 
(Ref. 10, pp. 77-78). The depth to the water table in the site area is about 15 feet below land surface 
(Ref. 13, pp. 7, 59). 

Surface water drains 1,000 feet southwest into a pond. Although there is no surface water pathway 
continuing from the pond, there may be an outlet which drains into another pond. This pond is 
located 200 feet southwest of the first pond and drains west into an unnamed tributary. The 
tributary flows 2 miles to the East Fork Deep River, then it goes into the High Point Lake. It continues 
6 miles to the Deep River to complete the 15-mile migration pathway (Ref. 19). 

The city of High Point obtains its water supply from an intake located in the Deep River just below the 
High Point Lake dam (Ref. 20). High Point serves the population of 62,000 (300,000 connections) 
within the city limits and is branching out to serve other areas between High Point and Greensboro 
(Ref. 19). The intake for this facility is 6 miles downstream from the facility (Ref. 18). 

The Jamestown Water Department obtains its water from Oakdale treatment facility on the Deep 
River. This intake is located 5 miles downstream from the facility and serves 1,000 residents and 
1 SO businesses (Ref. 21). Lake Brant and High Point Lake are known for the fishing and recreation 
(Ref. 22). There is no flood plain near the facility (Ref. 23). 

NUS CORPORATION 
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Mr. A.R. Hanke 
Environmental Protection Agency 
'7'DD No. F4-8911-76 
July 5, 1990- page three 

~he city of Greensboro and nearby areas receive municipal water from the Guilford County Water 
Department (GCWD). GCWD serves about 66,000 accounts. The water is obtained from Lake 
7ownsend, Lake Higgins, and Lake Brandt. Guilford County has two raw water lines. Water from 
Lakes Brandt and Higgins is treated at Mitchell, and water from Lake Townsend 1S treated at 
-:"ownsend. After the treatment, the different water lines are connected (Ref. 24). These !akes are not 
affected by the facility's surface water dramage. Residents not served by mun1cipal w.Jter receive 
water from pnvate wells. A house count on a topographic map of the study area re•,eaied .~bout 
i39 homes that use private welts Within 3 m1les of the facility. There are an addit1onai 10 home!> 
between 3 and 4 mlies that utilize onvate wells. The actual house count may be iarger cons1aenng 
the ages of the tooographic maps (Ref. '9). Most wells 1n the Greensboro area are aoorox1mateiy 
150 feet deep iRef 24). The nearest we!l !S located approximately 100 feet from the fac1•1ty in a tra11er 
park on West Market Street. 7'he nearest res1dent is 50 feet from the facility. "'here are doout se'len 
trailers ir. the park that use the community well (Ref. 1 ). 

Union Oil Company, S.E. Termmal. is surrounded by many other oil companies. The facility'!> tanks are 
diked. The Union Oil Company 1S not access1ble because it is surrounded by a 6-foot fenc-e wir.h 
barbed wire. There is a railroad track facing West market Street, a guarded gate, and postea warnmg 
signs (Ref. 1). The population within 1 and 4 miles of the facility is approximately 318 and 30. 243, 
respectively (Refs. 25, 26). There are no day-care centers or schools near the area (Ref. 1 ). 7here are 
no sensitive environments within the 4-mile radius (Ref. 19). The plant Nestron1a (Nestronia 
umbellula) and the Greensboro burrowing crayfish (Cambarus catagius) are state-designated 
threatened species found in Guilford County (Ref. 27). 

Based on the results of this evaluation and the presence of two surface water intakes, FIT 4 
recommends that a Phase II SSI be conducted at Union Oil Company, S.E. Terminal on a medium
prionty baSIS. If you have any comments or questions about this Phase I SSI, please contact me at NUS 
Corporation. 

Very truly yours, 

Simonia Delaine 
Project Manager 

SD/gwn 

Enclosures 

cc: Kelly Cain 

Approved: 

NUS CORPORATION 
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~!"1-.n areas are "PiiCea fo~ elite 

FORM ENVIRONMENTAL PROTECTION AGENCY 

lRAL &EPA GENERAL INFORMATION 

. SPECIP"IC QUESTIONS 

A. Is this facility a publicly owned treatment works 
which results in a discharge to waten of the U.S.? 
(FORM 2A) · 

en provided, affix 
~eview the inform-
Is Incorrect, eros~ 

:orrect data in the 
ow. Also, if any of 
nt (th~ area to the 
m th~ Information 

·t~~at;lllou•u ·-.r. e provide It in the 
prtip"er' tm....ln• area(s/ below. If the label is 
complete and correct, you need not complete 
Items I, Ill, V, and VI f11xc~pt VI·B which 
must lxt· cornpl~ted reg;~rrfleSJ). Complete all 

l iteml if no label has been provided. Refer to 
the Instructions for detailed Item descrip- I 
tlons and for the legal authorizations under 

1 which this data is collected • 

SPECIP'IC QUESTIONS 

B. Does or will this facility (t1ith11r tlxisting or proposed) 
Include a concentrated animal feeding operation or 
aquatic animal production facility which results In a 
dlacharge to wattr1 of the U.S.? (FORM 28) 



Is the facility located on Indian lands? 

DYES ~NO 
5% 

NOV. 0 71980 



I 
.I 

12 cnaracrerstmcnJ. 
l!.!!,!~~;.:,:;:..;,;;;..; ........ ;.;..;.:..-....-7. VIRONMENTAL PROTECTION AGENCY _(:.., 

nM.L.,..__..'"''"'" WASTE PERMIT APPLICATIO~ 
Consolidated Permits Program 

(This information u required under Section 3005 o( RCRA.) 

1$~==:-:-:-;-;;-;:-;:~~m 

nz.NEW FACILITY (Complete item below.} 
..... FOR NEW FACILITIE 
,_..,.,....._,...,..=--.-.-.,...,..,....,PROVIDE THE DATE 

(yr,,.mo., & day} OPER 
TJON BEGAN OR IS 
EXPECTED TO BEGII 

Oz. FACILITY HAS A RCRA PERMIT 
•• 

A. PROCESS CODE- Enter the code from the list of process codes below that best describes each process to be used at the facility, Ten lines are provided for 
entering codes. If more lines are needed, enter the code(sJ in the space provided. If a process will be used that is not included in the list of codes below,;ther 
describe the process (including Its design capacity) in the space provided on the form (Item 11/·CJ. 

B. PROCESS DESIGN CAPACITY- For each code entered In column A enter the capacity of the process. 
1. AMOUNT- Enter the amount. · 
2. UNIT OF MEASURE- For each amount entered in column B(1), enter the code from the list of unit measure codes below that describes the unit of 

measure used. Only the units of measure that are listed below should be used. 

PRO· APPROPRIATE UNITS OF PAD- APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS 

PROCESS 

Storage: 
CONTAINER (barrel, drum, etc.} 
TANK 
WASTE PILE 

SURFACE IMPOUNDMENT 

Disposal: 
INJECTION WELL 
LANDI"ILL 

LAND APPLICATION 
OCEAN DISPOSAL 

SURI"ACEIMPOUNDMENT 

UNIT OF MEASURE 

cooe DESIGN CAPACITY 

SOl GALLONS OR LITERS 
SOZ GALLONS DR LITERS 
SO:S CUBIC YARDS OR 

CUBIC METERS 
S04 GALLONS OR LITERS 

D71 GALLONS OR LITERS 
DIO ACRE•FEET (the uolume that 

would couer one acre to a 
depth of one toot) OR 
HECTARE-METER 

Dll ACRES OR HECTARES 
DIZ GALLONS PER DAY OR 

LITERS PER DAY 
Dl3 GALLONS OR LITERS 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

PROCESS 
Treatment: 
TANK 

SURFACE IMPOUNDMENT 

INCINERATOR 

cooe DESIGN CAPACITY 

TOI GALLONS PER DAY OR 
LITERS PER DAY 

TOZ GALLONS PER DAY OR 
LITERS PER DAY 

TO:S TONS PER HOUR OR 
METRIC TONS PER HOUR; 
GALLONS PER HOUR OR 
LITERS PER HOUR 

T04:-7;oGALLONS PER DAY OR 
~ITERS PER;iU.Y 

>·;.~ --.. ·
~ • I 

OTHER (U.e forphrlical1 CMmicOf; 
thermal or biolo~rtca trearment • .:; 
proceue1 not occurrin' In tanlu, 
tur(ace impoundment• or tnctne,..-. 
a ton. Ducrlbe the proce11e• in :_ .. _ 
thetpace prouided: lterrr/1/·C.) 

.: -- ;. ... ~ -:"") 
-· - , •r:. ·-=> 

UNIT OF 
MEASURE· 

CODE .. 

t:_· .-::;-::, .. -~ 
~ ::;~ 
UNIT OF MEASURE 

N UNIT OJ 
MEASUF 

CODE 
GALLONS. , , •• , , , • , , , , , , , , • G LITERS PER DAY, • , , , , , , , , , • , V AC!fE•FE~ • , •• , •• •_: \ • , •• , , A 
LITERS , •• , ••• , , , •• , • , , , , , L TDNS PER HOUR ••• , , , , , , , , , , D 
CUBIC YARDS, • , ••••• , , , •• , , Y METRIC TONS PER HOUR, , • , , • , • W 

HECTARE~ETER.,, •• ~ ••••• ,F 
ACRES •• ,,,., ••• ,,,,.,, ••• B 

CUBIC METERS , •• , • , • , , •• , , , C GALLONS PER HOUR , , , • , , •• , • E HECTARES, •• ,,.,,,, •••• ,,. Q 
GALLONS PER DAY ••• , , • , , , •• U LITERS PER HOUR. , •• , , , , , • , , H 

EXAMPLE FOR COMPLETING ITEM Ill (shown In line numben X· t and X·2 below}: A facility has two storage tanks, one tank can hold 200 gallons and the 
other can hold 400 gallons. The facility also has an incinerator that can burn up to 20 gallons per hour • 

DUP . ~~\\\\\\\\\\\\\\\\\\\\\\ 
~ A.PRO·~---B_._P_R ____ O_C_E_s_s ____ c_E_S_I_G_N __ C_A ____ P_A_C_IrT_Y ______ ~ 
::: CESS z. UNIT FOR 

•.• : CODE OF MEA OFFICIAL 
"'"" 1. AMOUNT USE z:::l ((rom list (lpeci(y} SURE ONLY 
.J
-Z aboue) (enter 

code) 
' . ,, .. 

X-IS 0 2 

x-~ To 3 

1 S 0 I 

2 s 0 2. 

3 IT 0 I 

4 .. . ,, .. 

600 

20 

0 

f) "T 0 

J, 2.~0 

2
1 

DOtJ 

2
1 

DC 0 

f.I!
G 

E 

c; 

.. • 11 

~ A.PRO·r----B_._P_R __ O_c_E_s_s __ c_E_S_I_G_N __ C_A_P_A ___ c_IT,_.Y----~ 
jll CESS 

111 CODE 
z 5 ((rom list 
:iz aboue) 

FOR 
2. UNIT OFFICI 

I, AMOUNT OF MEA· USE 
SURE , 
(enter ONL 
code) .. .. '' .. 

5 

6 

7 

8 

9 

10 
27 ... 

EPA Form 3510-3 (6-80) PAGE 1 OF 5 CONTINUE ON REVE: 

~ , ..... ~ ...... HAU .. ,. ... ,,. 



APr 

J\ f:! 7: $' £ ,~-~~. 4 'T"C).-(. t!JIL 

'TA ... ~:,.s 

. ~. 

Si!E 

1g1t waste you nole. you 
handle hazardous wastes which are not listed in 40 CFR, Subpart D, enter the four-digit number(s} from 40 CFR, Subpart C that describes the characteris· 
tics end/or the toxic contaminants of those hazardous wastes. 

ESTIMATED ANNUAL QUANTITY - For each listed waste entered In column A estimate the quantity of that waste that will be handled on an annual 
basis. For each ehai'IICterlstlc or toxic contaminant entered in column A estimate the total annual quantity of all the non-listed waste(s} that will be handled 
which possess that characteristic or contaminant. 

UNIT OF MEASURE - For each quantity entered in column B enter the unit of measure code. Units of measure which must be used and the appropriate 
codes are: . · 

ENG! ISH UNIT OF MEASURE CODE METRIC UNIT OF MEASURE CODE 
POUNOS,,. , •••••• , , • , , •••• , ••••• , P 
TONS •••• •• • •••• • •••••• • •••••• • •• T 

KILOGRAMS, , , , ; , , , , • , •••••••• , , • , K 
METRIC TONS •••• , , • , • , , , • , • , , , , , •• M .. 

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure taking into 
account the appropriate density or specific gravity of the waste. 

PROCESSES 
1. PROCESS CODES: 

For listed hazardous waste: For each listed hazardous waste entered in column A select the code(t} from the lin of process codes contained in Item Ill 
to indicate how the wane will be stored, treated, and/or disposed of at the facility. 
For non-fisted hazardous wastes: For each characteristic or toxic contaminant entered in column A, select the code(s} from the list of process codes 
contained In Item Ill to indicate all the processes that will be used to store, treat, and/or dispose of all the non-lined hazardous wastes that possess 
that characteristic or toxic contaminant, · 
Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter "000" in the 
extreme right box of Item IV.0(1 ); and (3) Enter in the space provided on page 4, the line number and the additional code(s}. 

12. PROCESS DESCRIPTION: If a code Is not listed for a process that will be used, describe the process in the space provided on the form. 

NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous wastes that can be described by 

I
re than one EPA Hazardous Waste Number shall be described on the form as follows: 
1. Select one of the EPA Hazardous WasJe Numbers and enter it In column A. On the same line complete columns B,C, end D by estimating the total annual 
· quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste. 
2. In column A of the next line enter the other EPA Hazardous Waste Number that can be used to describe the waste. In column Dl21 on that line enter 

"included with above" and make no other entries on that line. 
3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste • 

• = MPLE FOR COMPLETING ITEM IV (shown in line numbers X·t, X·2, X-3, and X-4 below} -A facility will treat and dispose of an estimated 900 pounds 
rvear of chrome shavings from leather.tanning and finishing operation. In addition, the facility will treat and dispose of three non-listed wastes. Two wastes 
are corrosive only and there will be an estimated 200 pounds per year of each waste. The other waste Is corrosive and Ignitable and there will be an estimated 

of that waste. Treatment will be in an incinerator and disposal will be in a landfill. 

100 

PAGE 2 OF 5 
l t:t"A rorm ":uu-1 ID"OUI 1"\t:VCI"\;)C 

Z, ~ROCESS OESCRI~TION 
(If a cod• t. not •nt11nd In D(l}) 

included with above 
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I 
I 
I 

I 
I 

page 
2· - f, have more than 26 wastes to list. Form OMB No. 15lJ..S80004 

.,..~r""""vt/lisp6gebeore~~· ·••• ~~ P'OROFFICIAL INLY ~~\ 
&~~~.o.NUMBE~~nterfromparel) ~----------------~~~--~ 

rf;Jc}rfolololt.lolqi~I714Ffll\ ~ DUP ~2 DUP 

~-1JESCRII'UUN OF HAZARDOUS WASTES (continued)~ ~~~ · ~"·1 
••· ~IT_ ~ ~::~ESSES • 

I !J<ol49 D 7o 

2 ~~~Is 1 D "1'0 

CSI 7"0 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

'19 

20 

21. 

22 

23 

24 

25 

26 
_.. 17 

EPA Form 3510-3 (6-80) 

IDs D 

0~UR 
(enter 
code) 

~ 

IG 

IG 
it; 

1. PROCESS CODES 
(enter) 

I I 

So I So.z 

St!JI 
I 

I 

I I I 

I I I I 

I I I 

I I I I 

I 

I 

I . 
I I 

I I o 

I I 

I I I I 

I 

I I I I I I 

I I I I 

I I I I I I 

I I I I I 

I 

I I 

I I I I I I 

I I I I 

PAGE 3 __ 0F 5 

17 ~ •• 

. 
I 

I o 

. 

I I 

I I 

2. PROCESS DESCRIPTION 
(if a code Ill not entered in D( 1)} 

7 ~ !61 ,.IJ /(If A 'I' J.)li( ",-.c ~I -- t:l ~ 

.41'Z ~£1'EA'for•.t. SLII~~€ 

7£~ . ..,,.,,rll.'/ LW-11..., :i<~l'<o~tc;,e. 

Sl= L EI'J{)£() .,,.~..._ ll•'n'"tJ-5. 

CONTINUE ON REVER! 



I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached 
documents. and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment. 

A. NAME (print or typt) C. DATE SIGNED 

NOV. 0 71980 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached· 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment. 

A, NAME (print or typt) B. SIGNATURE C. DATE SIGNED 

EPA Form 3510-3 PAGE 4 OF S CONTI 
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OPF.lu\TIO~ PLAN 

The problems with this facility that are covered by RCRA are the disposal of 
leaded tank sludge, the disposal of API separator sludge, the disposal of 
chemical additive residue inside steel drums, the temporary storage of leaded 
tank sludge and/or API Separator sludge in steel drums, nnd the temporary 
storage of steel drums that have chemical additive residue inside them. 

Leaded Tank Sludge - Uue to the release or a recent EPA Regulation Informacion 
Hemorandum (RU1) the storage tnnks nre not considered t:o be storage facilities 
for leaded tnnk sludge. In the event a tank is rei.loveu fro:':! service and re
quires the removal of leaded tank sludge, the leaded tank slud;e will be: 

· A. If haznrdous cnrrier services arc avnilnblc nnd an qpproved disposal 
site is available, the leaded tank sludge will be shipped to the dis
posal site in accordance with RCRA provisions. 

B. If either hazardous cnrrier services or an approved disposnl site is 
not available, the leaded tank sludge t.Jill be placed in steel drums 
for temporary storage until the requirements for off-site permanent 
disposal can be fulfilled. These drums t.Jill be stored on the 
"temporary storage" area on-site and above ground. 

API Separator Sludge - TI1e sludge from the ,4Pl separator will be handled in 
the same manner as the leaded tank sludge. 

The recovered product from the API separator is tempornrily stored in a 1,000 
sallon underground tank. Becaus'e surface active agents arc kept from the API 
separator, there is never an emulsion of oil and water formed. This makes 
the recovery of product from the API separator very easy. The recovered pro
duct is blended into the next pipeline receipt of the appropriate product. 

T y St Site - A temporary storage site will be provided on-site emporar . orp~e 1 
.·for drums containing either leaded tank sludge, API separator sludge, and or 

drums with chemical residue. All drums will be stored above grade. Every. 
effort will be made to store them in a manner that will prevent deteriorat1on 
of the drums. 
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• RCRA Inspection Report 
.l!:.. ., 

Reference 3-
1) Facility Information 

Union Oil Company Southeast Terminal 
6801 W. Market Street 
Greensboro, N.C. 27419 

2) Facility Co.ntact 

J.H. Kimball, Jr., Terminal Foreman 

3) Survey Participants 

J.H. Kimball, Jr., Terminal Foreman 
Robert Shifflet, Guilford County Health Department 

·J.H. Deakins, District Sanitarian 

4) Date of Inspection 

August 25, 1982 
s)· Applicable Regulations 

40 CFR, Part 262, Standards for Generators 

6) Scope of Survey 

RCRA Interim Status Inspection 

7) Facility Description 

8} 

Union Oil ·company is a fuel storage·and distribution depot. The facility 
handles gasoline, fuel oil and heating oil. This facility handles Union 
and Gulf Oil products. Union Oil has 4 tanks with 185,000 barrel capacity 
and Gulf Oil has 7 tanks with 331,000 barrel capacity. The facility re
ceives oil from Colonial Pipeline and distributes to trucks and tank cars. 
Hazardous waste from the operation is tank bottoms based on ignitability. 
The bottoms are cleaned by a private contractor and handled by Troy L. 
Griffin Oil, Inc., RFD 2, Jefferson, GA,-30549, ID#GAD991275934. This 
facility was in compliance with RCRA stanqards for generators on the date 
of this inspection. 

Site Deficiencies 
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Reference 2 
• . •.· r• .. • ..... :. ··- ........ . 

. ...._. ... ~ .... ... ....... &.. 

POTENTIAL HAZARDOUS WASTE SITE L IDE:h 11f'I\;ATION 

&EPA PRELIMINARY ASSESSMENT 01 STATEI02 SrTE HUMBER 

PART 1 ·SITE INFORMATION AND ASSESSMENT NC D000609974 

II. SITE NAME AND LOCA nON 
01 SITE NAMEIL~.~ • ..,--ol-1 OZ STREET, ROUTE NO., OR SPECIFIC LOCATION IOENTIFlER 

Union Oil Co. Southeast Terminal P.O. Box 11007 (6801 West Market Street) 
03CITY 04 STATE r5 ZIP CODE loecouNTY r7~oa~ Greensboro NC 27409 Guilford 

41 06 
O&COOROINATES LAmUDE 

I 
LONGITUDE 

.....3.5. 0 _1.2 '..l~ . .N. .aao~ ..55..' ....S..l'!Jl 
1 0 DIRECTIONS TO SITE ISIMI"'' trom ....,., pub/If:-

Located at 6801 West Market Street which is approx. 2 mi. SW of Guilfoni College, and 
approx. 0.4 mi. W of Persinnon Grove Church on the left-hand side of W. Market ....... ~ . 

Ill. RESPONSIBLE PARTIES . 
01 OWNER IN--I 02 STREET r--.~. -*'1 

Gulf Oil Corp. P.O. Box 11287 
03CITY 04 STATE r5 ZIP COOE I oe TEL£PHONE NUMBER 

Richmond VA 23230 18041 254-0200 
07 .\,U\tme~; as O:t J-J.-OJ} 011 STREET 1-. -.v . ..-., 
Standard Oil Co. of Ohio P.O. Box 7117 

O&CITY 10STATEr 1 ZIP CODE 112 TELEPHONE NUMBER 
Atlanta GA 30357 14041 897-7825 

13 TYPE OF OWNERSHIP tc-_, 

)!(A. PRIVATE CJ B. FEDERAL: CJ C. STATE CJD.COUNTY CJ E. MUNICIPAL 
(A_r_l 

CJ F. OTHER: CJ G. UNKNOWN 
IW#I 

14 OWNER/OPERATOR NOTIFJCA TlON ON F1L£ ~ .. - ,, 

~.RCRA3001 DATERECEIVED: 11 I 7 t 80 Cl B. UNCONTROLLED WASTE SITEICEIICLA to3 C1 DATE RECEIVED: I I CJ C. NONE 
MONTW DAY Y£NI MONTH DAY Y£NI 

IV. CHARACTERIZATION OF POTENTIAL HAZARD 
01 ON SITE INSPECTION BYIC/WCII .. _,, 

0 YES DATE I I CJ A. EPA CJ B. EPA CONTRACTOR CJ C. STATE 0 D. OTHER CONTRACTOR 
~0 MONTH DAY YENI CJ E. LOCAL HEALTH OFFICIAL CJ F. OTHER: 

~ 

CONTMCTOR NAME(S): 

02 SITE STATUS ICJt«• _, 03 YEARS OF OPERA TlON 

I ~.AC~ CJ B. INACTIVE CJ C. UNKNOWN 1929 CJ UNKNOWN 
~YEN! E.-.clY£NI 

04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT,ICHO'NN, OR ALLEGED 

Leaded tank sludges and miscellaneous petroleum additives. were potentially buried 
on site. 

05 DESCRIPTION OF POTENT1AL.HAZARO TO EPMAQM.CEHT ANDlOR POPUI.AT10N 

According to Mike Jennings (see sources), on-site disposal of tank sludges 
probably occured between the period 1929 to 1980 • . Facility maintains an 
underground storage tank for API seperator sludge. . 

Y. PRIORITY ASSESSMENT 
01 PRIORITY FOR INSPECTlON/CMCII_ .• ,.....,_._. -xc~l ·---~'·o.-.--'-~--._, 

0 A. HIGH CJ B. MEDIUM . LOW ':- ;•::-,.-::' , ___ ,, ,_......., ~---- /lie ______ ...., 

VJ.INFORMA noN AVAILABLE FROM 
01 CONTACT 02 OFr..,....,..o-or_, 03 TEI..EPHOfE NUMBER 

. J. H. Kimbell Union- oil Co. - Greensboro ( 919 299-2611 . 
04 PERSON AESPOhSIBLE FOR ASSESSMENT . 05AGENCY I oe ORGANZATJON 

07 TELff'tt()NE NUMSER 08DAT£ 

Lee Crosby I D. Mark Dw:way NC DHR S&HW ( 91~ 733-2178 ] I 22L.8..5.. 
M0NTW DAY YENI 

EPA FORM 2070.1217·1111 

\ l 
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. POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

oEPA PRELIMINARY ASSESSMENT 01 STATE,02SITE~A 

PART2·WASTEINFORMATION Nr. nnnni\OQQ7t. 

II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS . 
01 PHYSCALSTATES tt:~t«•,.--1 02 WASTE QUANTITY AT SIT£ 03 WASTE CMARACTEAISTlCS rc-•,.-_,, 

~----· ~.TOXIC 1:J A. SOLID l:l E.SWAAY 
...,., ......... ,..,. . ., . C E.SOWBl.E C I. HIGHI. 'I' YOI.ATLE 

C B. POWDER. FlNES ~-LIQUID T~ Unknown C B. COAAOS!Vt C F. INFECTIOUS 0 J. ElCJ'LOSN! 
')(c. SLUDGE U G. GAS t: C.IWliOACTIV£ C G. fU.MMo\81,£ iJ K. I'IEACTIYI 

CUBIC 'I' ARCS ~- PERSISTEH'r ~.IGMTASl£ !:!L~ATIBLE 

~D. OTHER ::: M. NOT NIPI.ICA8l.E 
ISHclttl NO.OFDAUMS 

Ill. WASTE TYPE 

CATEGORY SUBSTANCE NAME 01 GROSS .AMOUNT ~2 UNJT OF MEASURE 03COMMENTs 

SLU SLUDGE Unknown 
OLW OILY WASTE llnknovn 
SOL SOLVENTS . 
PSD PESTICIDES 

occ OTHER ORGANIC CHEMICALS 

IOC INORGANIC CHEMICALS 

ACO ACIDS 

BAS BASES 

MES HEAVY METALS tTn'· 
IV. HAZARDOUS SUBSTANCES ,,.....,_..,-~-CAS-1 

01 CATEGORY O:Z SUSSTANCE NAME 03 CAS HUMBER ~ STOI'IACWtliSPOSA METHOD OS CONCEHTAATION oe M£ASUIE OF 
COHC!HTRATJCN 

K049 Slop Oil Solids - Unknown 
KOSl API Separator Sludge Potential on-site II 

l(Oc;? T.,.!:IM,.M 'T'an,_ 'R,t-t-,_,a Durl.a.J. prior to J.980 .. 
. 

: 

. 

V. FEEDSTOCKS ,_.._,...,c.s-., 
CATEGORY 01 I'CICI.ICTOCK NAME 02 CAS NUUliER CATEOClltt 01 FEEDSTOCK NAME 02 CAS NUU8Eft 

FOS N/A FDS . 
FOS FDS 

FDS FDS 

FDS FDS 

VI.SOURCESOFINFORMATION rc:---.. •··---~-~ 
1. RCRA, Part A, 11-7-80 
2. RCRA inspection report, 4-18-~4. 
3. Mike Jennings @ Gulf .-ou Corp. ~ Richmond, Va, telephone conversation, 1-14-85. 

(Operations Mgr .) 

EPAFOAM2070.12 (1-811 
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NUS CORPORATION AND SUBSIDIARIES 
Reference 5 TELECON NOTE 

CONTROL NO. DATE: March 14, 1990 TIME: q:45 a.m. 

DISTRIBUTION: Union Oil Co. SE Terminal 

BETWEEN: Jim Edwards, Compliance 
Officer 

AND: Joan Dupont, NUS Corporation 

DISCUSSION: 

Union Oil Co. SE Terminal 
Greensboro, Guilford Co. 
NCD00609974 

OF: N.C. Hazardous Waste PHONE: (919) 733-2178 
Compliance Program Raleigh, N.C. 

The Union Oil Co. SE Terminal first entered North Carolina's RCRA system on August 14, 1980. The facility filed a 
Part A application in 1980. The facility withdrew from interim status, but the termination date was not listed in 
Mr. Edwards' database. The facilit~· is currently classified as a generator under RCRA. 



uu~w~~ • 
DIVISION OF HEALTH SERVICES 
P.O. Box 2091 
Raleigh, N.C. 2760}-2091 

Mr. B. L. Swinney 
Gulf Oil Corporation 
P.O. Box 11287 
Richmond, Virginia 23230 

Dear Mr. Swinney: 

• 
Date: March 4, 1982 

Ronald H. levine, M.D., M.P.H • 
STATE HEALTH DIP..ECTO?. 

1./_r~l~:''\ 
Reference 6 (![) 

Re: Facility ID NO. NCT000609974 
--~~~~~~---------

Based on information supp 1 i ed by you \•re have processed and accepted at the State 
level your request for the facility identified with .the above ID numbe1· to re
ceive the indjcated change in classification under RCRA: 

Add as Delete as 

D 0 generator 

0 D transporter 

D g} treater 

0 I8J. ·Storer 

0 [g) disposer 

0 0 small generator 

He are advising EPA of the change in your status. Please notify us if there is 
an.v further change in ycur operations \'lhich 'i/OUld again affect your status. 
Your EPA ID NO. is 0 is not~ being cancelled. 

OHS 

cc: Joh~ Herrmann 
EPA Region IV 
Emil Breckling 

Cordially, 

~~~d 
Solid & Hazardous Waste Management Branch 
Environmental Health Section 
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DIVISION OF HEALTH SERVICES 
P.O. Box 2091 
Raleigh, N.C. 27602-2091 

I I 

Date: 3-J3--~lf-

MEMORANDUM 

TO: 

FROM: 

NAME: 

EPA ID No.: A/CJ}tJt2(,17'f:: 
~; .1/.:J~ 

( 

/.1A 17/J.. h~j/1 
Reference 77W"_ 

Ronald H. Levi .. _, .... _ ., . / 
STATE'liEffiH<~IRECT.OR ..• '/ 
I I;' 

A RCRA (~nerator, ( ) Transporter, ( ) Interim Status, ( ) Final Status, 

comp 1 i ance inspection was conducted on · 3 - c2 3'-?'/- · . The in-
mo/day/yr 

spection can be classified as a ( ) annual inspection (Gen, Trans.), 

( ) semi-annual inspection (TSD), (~allow-up inspection, ( ) other, 

specify 
-----------------------------------------------------------------------------------------

The above subject company was found (t1'in full compliance ( ) in violation 

( ) all previous violations existing ( ) previous violations existing along 

with additional ones. (Note: You should complete a check sheet to signify 

the additional violations). 

DHS Form 3010 (Rev. 10-83) 
Solid & Hazardous Waste 

--------------------------------------------------------------------------· ~ Jome~ B Hunt, Jr I So·o~· T Motrow M() MPH ~ 



llleJ·~~~·--~---------------~--R-on-ald-H-.Le-vin-e,-M.-o.,-M-.P.H-.-
0 T STATE HEALTH OIRECTORD 

DIVISION OF HEALTH SERVICES 
P.O. Box 2091 
Raleigh, N.C. 27602-2091 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. John T. Ross 
Union Oil Co., S.E. Terminal 
P.O. Box 11335 
Greensboro, N.C. 27409 

Re: NCD000609974 

Dear Mr. Ross: 

·(j) 
Reference 8 .. ........ 

March 13, 1984 

On November 21, 1983, in response to a formal call for part B of a permit 
application, an officer of your company advised this Branch that a part B 
application would not be filed. Following this, on January 29, 1984 and February 
1, 1984, the Solid and Hazardous Waste Management Waste Management Branch of the 
Department of Human Resources published a legal notice in the Raleigh papers, 
announcing its intention to deny a permit and terminate interim status for a number 
of plants, including yours. 

You are now advised that this plant has been denied a permit as a hazardous 
waste treatment, storage, or disposal facility and its interim status has been 
formally terminated. As of March 30, 1984, the operators of it may not treat or 
dispose of hazardous waste, nor store it for more than 90 days from the of 
accumulation. 

If you have any questions about this matter, please call or write to Mr. Keith 
Lawson at this office. 

OWS/KL: tl 

Very sincerely, 

o: , ·\ r / ~ 1
- /" 

~;-c.~-~~ .j,:.~,/:£_;_~ . 
·0~ W. trickland,'Head 
Solid and Hazardous Waste Management Branch 
Environmental Health Section 

l 
,r 

STATE OF NORTH CAROLINA James B. Hunt, Jr/DEPARTMENT OF HUMAN R~SOURCES Soroh T Morrow, MO. MPH 
Gr\VfRNOR SECRETARY 



Reference 9 

1 

GENERATOR 1NSP£CT10N FORM - PART 262 

~ 

An inspection of your facility has been made this date and you are notified of the violations, if any, marked 
below with a cross (X). · · . 

SUBPART A - GENERAL 

1. Hazardous Waste Determination (262.11) 
~ Subpart D waste (b) 
~Subpart C waste (c)(l)(2) 

2. EPA Identification Numbers 
~ EPA generator number (a) 
~ EPA transporter/facility (c) 

SUBPART B - THE MANIFEST 

3. General Requirements (262.20) 
C: proper manifest (a) 
~permitted facility·(b) 

4. Required Information (262.21} 
~document number (a}(l} 
J(_ generator identification (a)(2) 
(_ transporter identification (a)(3) 
~ facility identification (a)(4) 
C D.C.T. description (a}(S) 
~total quantity (a)(6) 
~ certification (b) 

S. Number of Copies l262.22) 
~ ~inimum number 

6. Use of the Manifest (262.23) 
~generator handwritten signature (a)(l) 

~. transporter signature/date (a)(2) 
~retain copy (a)(3) 
~ copies to transporter (b) 

DHS FORM 3010 (Rev. 9-83} 
SOLID & HAZARDOUS WASTE 

,..., 
I - ~ 

SUBPART C - PRE:TRANSPORT REQUIREMENTS 

7. Packaging (262.30) 
C:, D.O.T. compliance 

B. Labeling (262,31) 
~ D.O.T. compliance 

9. Marking (262.32) 
~ D.O.T. compliance (a) 
_£. "HAZARDOUS WASTE" label (b) 

10. Placarding (262.33) 
~ D.O.T. compliance 

11. Accumulation Time (262.34) 
~Subpart I; J (a)(l) 
~ accumulation date (a)(2) 
C "Hazardous Waste" (a)(3) 
~ Subpart C; ~ (a)(4)* 
C, personnel training (a)(4)* 

*Cite specific violations of 40 CFR 265 
under remarks 

SUBPART D - RECORDKEEPING AND REPORTING 

12. Recordkeeping (262.40) 
~manifest retention (a) 

.£annual/exception report (b) 
~test/waste analysis (c) 

i 
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CONTAINER/TANK INSPECTION FORM - PART 265 

Name of Site 

SUBPART I - USE AND MANAGEMENT OF CONTAINE~S 

./fUr"' ...U"-z'..a-t:c ~~~ 
1 :~Condition Of Containers (265.171) 

_leakage 
_ past leakage (evidence) 

severe rusting 
structural defect 

2. Compatibility Of Waste With Containers (265.172) 
visual evidence of noncompliance 
(leakage, corrosion) 

3 • Management of Containers ( 265.173) 
closed (a) 

_ improper handling or storage (b) 

4 • Inspections (265 .174) 
-weekly (minimum) 

5. Special· Requirements For Ignitable or Reactive 
Waste (265.176) 

15m (50 ft) 

6. Special Requirements For Incompatible Waste 
(265.177) 
-mixing (a) 

unwashed container (b) 
- separation (c) 

EPA J.D. Inspection Date 

SUBPART J- TANKS ;'~;(' ~ 

1. General Operating Requirements (265.192) 
_compatibility (a)(b) 
_ uncovered tank precautions (c) 
_ overflow prevention (d) 

2. Waste Analysis and Trial Tests (265.193)* 
*Section not applicable to a generator only 
_ waste analysis/trial test 

3. Inspections (265.194) 
-discharge control equipment (a)(l) 
-monitoring equipment (a)(2) 

waste level (a)(3) 
construction material (a)(4) 

-surrounding area (a)(5) 
- assessment schedule/procedures (b) 

4. Closure (265.197) 

- plan on-site 

5. Special Requirements For Ignitaole Or Reactive 
Waste (265.198) 
-properly stored (a)(l )(2)(3) 
- buffer requirements (b) 

6. Special Requirements For Incompatible Wastes (265.199) 
- properly stored (a) 

tank washed (b) 

REMARKS: -----------------------------------------------------------------------------------------------

OHS Form 3010 (Rev. 9·83) 
SOLID & HAZARDOUS WASTE 
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Annual Reporting (262.41) 
•J· 
· .£_submitted (a)(l-6) 

(' subrni tted (b) 

14. Exception Reporting (262.42) 
'I 
~ transporter contact (a) 
~exception report (b)(1)(2) 

REMARKS: 

DHS FORM 3010 (Rev. 9·83) 
SOLID & HAZARDOUS WASTE 

/11 -li -?7' 
2 
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GEOLOGIC MAP OF NORTH CAROLINA 
1985 

Scale 1:500,000 
1 Inch equals appro••malely 8 milts 
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DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT 
S. Thomas Rhodes, Secretary 

Division of Land Resources 
Stephen G. Conrad, Director and State Geologist 

Compiled by 

The North Carolina Geological Survey 
Philip M. Brown, Chief Geologist 

Edward R. Burt, Ill BUUe J. Flynt. Jr. 
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WOllam F. WUson 

P. Albert Carpenter, Dl 
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J. Wright' Horton. Jr. Thomas E. Shuftlebarger, Jr. 
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Steven P. Yurkovich 
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KYANITE SCHIST- Met• 
and gradational with amphibo

ukramaflc and granitic rock 

- Contains quartz and microcline porphyroblasts 

lnterlayered with calc-silicate rock. metac:onglomer
sillimanit&<nica schist. and granitic rock 

SCHIST - Includes phylloMe and interlayered biotite 

BIOTITE GNEISS- Weakly foliated to massive, con
megiiCIYSIS and, rarely. larger megiiCIYSts of quanz 

GNEISS - Massive to foliated, granodiorit1c, mig-

{Middle Proterozoic, 1192 my; 271- MegacrystiC, 1n 
amph1bollte 

INTRUSIVE ROCKS 

(Mississippian. 351 my; 20 2 tl - MassiVe to 
conta1ns pegmat•tes. ltth•um·beanng on east s•de 

GRANITE GNEISS !Devon1an to Situnan. 409 my· I-
to oorohvntic. masstve to well tohated; COf'lta•ns b•ot•te 

-·- - - - - - - - - - - -

~ 
~ 

~ 
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I rop I 

~ -~ 
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S~ATE OF NORTH CAROLINA 
JAMES G. MARTIN, GOVERNOR 

CHARLOnE AND MILTON BELTS 
METAMORPHIC ROCKS 

FINE-GRAINED BIOTITE GNEISS- Massive to atronglf fdieled· minor 
layers of amphtJolite and mUSCOVite schist ' 

FE~ ~f: GNEISS -lnterlayerecl with biotite and homt>lende .,_. 

BIOTITE GNEISS AND SCHIST -lnequig~lar and I!MigiCryllie• -
dant potassic feldsl)&r and garnet; interlayenld and ~with 
calc-s1llcate roclc. sllhmarut&<na schist, ma schiat.llld 8ml)hlbOiite. 
Contains smal masses of granitic mck 

METAVOLCANIC ROCK -Interbedded felsic to maficlllflllld 11owrock 

MAFIC MEtAVOLCANIC ROCK- Metamorphosed balltic Ill endeSIIic 
tuffs and flows. grayish green to blactt. locally irdldee ~ 
intrusives end minor felsic metavolcanic mck 

FELSIC METAVOLCANIC ROCK - Metamorphosed._,.., rh,al* 
~~...=!~raytogreenish gray; minormaficllld.....,... 

QUARTZITE- Massive to wen foliated; contains~ ......n.. cr 
silliman~te, chloritoid, and pyrite 

PHYLUTE AND SCHIST- Minor biotite, pyrite, and silmlnle; IIICbles 
m•nor quartzite 

INTRUSIVE ROCKS 
DIABASE - Dikes. gray to black 

GRANITIC ROCK (Pennsylvanian to Permian. 265-325 my; 11.91 -
Megacrystic to equigranular. Churchland Pluton-; Suite IWutem 
group) • Churchland. Landis, and MOO<esviUe mtrusi'leS 

GRANITE OF SAUSBURY PLUTONIC SUITE l~ Hloil.~ 
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ABSTRACT 

'fhe Greensboro area is in the north-central Piedmont of North Carolina 
and includes Alamance, Caswell, Forsyth, Guilford, Rockingham, and 
Stokes Counties. 

The area includes 2,975 square miles and had a population of 438,404 
in 1940. 

The area lies entirely within the Piedmont province, which is character
ized by flat to rolling upland surfaces, separated by stream valleys, with 
a few scattered monadnock hills. 

Except for a belt of sandstones a'Qd shales along Dan River, the area. is 
underlain by igneous and metamorphic rocks, consisting chiefly of gneiss, 
schist, slate, and granite. 

Wells drilled in greenstone schist .have a considerably higher average 
yield than wells in any other rock unit. The average yield of municipal and 
industrial wells in this rock is 55 gallons a minute. In granite, gneiss, and 
the Triassic sandstones and shales, the average yield of municipal and 
industrial wells is 33 to 35 gallons a minute. 

Topographic location has an important bearing on the amount of water 
yielded by wells. The average yield of wells drilled in draws and valleys 
is more than Slh times greater than the average yield of wells drilled on 
hills. It is probable that draws and valleys· mark the location of sheared 
and fractured zones in which the rocks are saturated with water, whereas 
hills occupy areas of massive, unbroken rock which contain, and will yield, 
relatively little water. 

Wells drilled where the weathered mantle is thick generally yield larger 
supplies than those drilled where it is thin. 

The yield per foot of well generally decreases with depth and beyond 
250 feet drops quite sharply, indicating that it is usually not advisable to 
drill beyond that depth if the well has not obtained water when it reaches 
that depth. 

Included in the report are a number of tables showing the relation of 
yield to type of rock, to topographic location, and to depth of wells. The 
report includes a chapter on the ground-water resources of each of the 
six counties with tables of well data, chemical analyses, and well logs. 

viii 
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GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA1 

NORTH CAROLINA 

INTRODUCTION 

LOCATION OF AREA AND SCOPE OF THE INVESTIGATION 

This report, the third of a series on the ground-water· resources of the State, gives the results of an 
investigation of the ground-water resources in a part of the north-central ·Piedmont of North Carolina. 
The area consists of Alamance, Caswell, Forsyth, Guilford, Rockingham, and Stokes Counties. 

The investigations on which the reports are based are being made through a continuing cooperative 
agreement between the North Carolina Department of Conservation and Development and the Geological 
Survey, U. S. Department of the Interior. The program is under the direction of Dr. J. L. Stuckey, State 
Geologist of North Carolina, and Dr. A. N. Sayre, Geologist in charge, Division of Ground Water, U. S. 
Geological Survey. 

The first report, published as Bulletin 47 of the North Carolina Department of Conservation and Devel
opment, is a progress report giving general information on ground-water resources of the entire State, 
with particular emphasis on the Coastal Plain. 

~ GREENSBORO AREA 

~ 
G 

HALIFAX AREA .. . 1 \ ...... •" 
"" • PLACE WHERE SPECIAL SCALE • 

INVESTIGATION WAS ~ADE 1 ~r ' ~· 
., .. t. 

Fig. 1-Index map of North Carolina showing the location of the Greensboro area and other places where ground-water 
Investigations have been made. 

The second report, published as Bulletin 51, gives the results of an investigation of the ground-water 
resources of the Halifax area, including Edgecombe! Halifax, Nash, Northampton, and Wilson Counties. 

Because of the many military establishments constructed in North Carolina during the war, most of 
which utilize gr_ound water, a considerable amount of time has been devoted to special investigations and 
reports regarding ground-water supplies for military bases, war plants, and contiguous civilian housing 
areas. The index map (fig. 1) shows the areas in which investigations have been made • 

. . . -. • ... ; ~ • i 
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2 GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA 

The field work in the Greensboro area was done principally in the summers and autumns of 1942 and 
1943 and consisted ·of obtaining data on about 1,300 wells, a number of springs, and the 23 municipal sup. 
plies, collecting samples of water, and noting the geologic and topographic setting of the wells. Informa
tion on the wells was obtained by interviewing well owners and operators and well drillers. A great deal 
of· the information was given from memory and some of it, therefore, m~y be somewhat inaccurate. 

During the course of the field work it was found that existing geologic maps were so generalized as 
to be wholly inadequate for use with the hydrologic data secured. Therefore, an additional 5 weeks were 
spent in the autumn of 1944 in mapping the geology on a reconnaissance scale. It should be emphasized that 
the geologic map (pl. 1) is based on these few weeks of field work plus notes made during the collection of 
hydrologic data in 1942 and 1943; and, in detail, the geology of the area is a great deal more complex than 
is shown by the map. Rocks of similar geologic and hydrologic characteristics have generally been mapped 
together. Also, some rocks of different kinds have been mapped together because they occur together in 
such a way that only mapping on a large scale, requiring a great deal of time, would permit their separa
tion. The belt mapped as gneiss is a good example of this in that several types of gneiss and schist may .. 
alternate repeatedly in a short distance. 

ACKNOWLEDGMENTS 

Nearly all the chemical analyses were made by members of the Quality of Water Division, U.S. Geolog
ical Survey. The names of the analysts are given in the tables of analyses. 

The writer wishes to acknowledge the courteous and generous assistance of the well owners, well drill
ers, school superintendents, superintendents of public water supplies, and many others. Without their aid 
the investigation could not have been successfully completed. · Especial acknowledgn:tent is. due the well 
drillers, including the Carolina Drilling and Equipment Co., Danville Well Drilling Co., Heater Well Co., 
M.A. Holder, John Hopkins, W. B. Mayhew, J. A. Rich, F. -L. Smith, J. Stafford, Sydnor Pump and Well 
Co., Virginia Machinery and Well Co., and Well Drillers Inc., who generously gave their time and effort in 
furnishing records of wells drilled by them. 

GEOGRAPHY 
INTRODUCTION 

Area and populatlon.-The Greensboro area js in the north-central part of the State, bordering the Vir
ginia State line, and includes Alamance, Caswell, Forsyth, Guilford, Rockingham, and Stokes Counties, 
with a total area of 2,975 square miles. The location of the Greensboro area is shown in figure 1. 

The area had a population of 488,404 in 1940, about 147 to the square mile, according to the U. S. 
£ensus Bureau report. There are 18 incorporated cities and towns with an aggregate population of 219,121, 
which is 50 percent of the total population of the area. Four cities, Burlington; Greensboro, High Point, 
and Reidsville, have a population of more than 10,000, and nine other cities and towns have a population of 
more than 1,000. 

Agriculture and llldustry.-More than 79 percent of the area is included in farms, nearly half the total 
area of the farms, however, being woodland. The total value of the farm products in 1939, according to the 
1940 census, was $20,599,677, tobacco accounting for slightly more than half the total. Other important 
products are livestock, dairy products, poultry and eggs, corn, wheat, hay, potatoes, and vegetables. 

Manufacturing is the most important occupation in the area, with 67,607 wage earners being employed 
in 1939. The 1940 census report lists 526 manufacturing establishments in the Greensboro area. The total 
value added to that of the raw materials by the operations of these establishments in 1939, exclusive of the 
establishments in Forsyth and Rockingham Counties which are. not reported, is more ·than $61,000,000. If . 
these two counties were included, the total value added by manufacture probably would be well above $100,-
000,000. The textile industry, chiefly cotton, is the most important, employing about 65 percent of all fac
tory workers. Tobacco manufacture, principally the manufacture of cigarettes, is next in importance, fol
lowed by furnit~re, food, chemicals, and lumber. 

·'. .. .... .. . .~ ... 

I 
·i 
• 



- - -
'RO AREA, NORTH CAROLINA 

Psl•tance to ero•ion: and becau•e the berl• 
ion w~re developed on the more re•istant 
•rb hM con•irlerably modllled the drainage 
l>le of •tructural control is that of the Dan 
the North Carolina. VIrginia fine, a di•!ance 

'>uthward Into the northwestern comer of 
IK'It of Trla.'ll!ic sediment.~ between Walnut 
low• northea.•tward to Danville, Virginia, 
•e rontact betwt'f'n the Tria!l.•ic shales and 
'i••P• and •chists i• generally several hun
' the river flows. Dan River meanders con
·ain•t the metamorphic rocks to the south
in the Tria.•sic shales by the greater resist-

cic •tructure, though not In such a spectac-

I in flllt areu of considerable extent. Draln
•f the•e are~n contrast to the complex 

ly di••eeted and the topography is in the 
rea.•. remnants of the peneplane are pre
at. This uniformity is illustrated in plate 

O 200() ICOit 4()00' 
6000IMI 

·~ the l•hyt~lo&raphy and etructur ... 

- - -STATE BULLETIN !1!1. PLATE I - -

~--·~--................. __ .. --...... .................. ............................ ,_,. ................ ....... ....,.,_ ................. ....... ........................ --

- - - -

GEOLOGIC MAP ..... 
Gf!EENS80RO AREA, NORTH CARa.INA 

... .. 
.. ............. c--. ...... ......... ,...., ,_, .... 

~DS--EPAR._,FTH-IOR. -ICAL_. 
~~tRA~TH 

NORTH CAROLINA DEPARTMENT OF' CONSERVATION AND DEVELOPMENT 



I 
nsid
e~c 
i.al 
:uate 

Jd. 

! ~. 

spite 

-I~ 
se in 

GEOLOGY AND GROUND WATER IN THE GREENSBORO .AREA, NORTH CAROLINA 23 

Above-normal rainfall during 1935 and 1936 resulted in high ground-water levels in the spring in 1935, 

1936 and 1937. However, the excess of rain did not prevent the Wl\ter level from declining to near-normal 
level~ in the autumn of each year. Below-normal rainfall in the winter and spring of 1938 prevented the 
normal winter and spring rise; and although about the normal amount of rain fell during the remainder 
of the year, the water level in the Lindale well reached record low stages. Because of the above-normal rain
fall during the last part of 1938 at Haw River, the Governor Holt well did not decline to record lows. Rain
fall and water levels in both wells were not far from normal in 1939 and 1940. Below-normal rainfall in 
nearly every month of 1941 and in January 1942 resulted in record low levels in both wells during the first 
part of February 1942. Approximately normal rainfall during February and March did not suffice to raise 
the water level of either well back to normal, evidently because of a very large deficiency in soil moisture. 
With approximately normal rainfall during the remainder of the year, both wells were at below-normal 
levels. However, the water level at the end of the year was not far below normal and evidently the soil
moisture deficiency was not large because the wate_r level made its usual spring recovery in 1943 with nor
mal or below-normal rainfall. Above-normal rainfall in 1944 built up the water table to a very favorable 
position at the end of 1944, although no record high was reached. • 

UTILIZATION OF GROUND WATER 

Ground water in the Greensboro area is obtained from wells and springs. The different types of wells 
include dug, bored, and drilled wells. 

Dug welJs.-More domestic water supplies in the Greensboro area are obtained from dug wells than 
from any other type. Dug wells in the area range from a few feet to nearly 100 feet in depth. The hole is 
generally dug between 30 and 60 inches in diameter. When the well is curbed with terra cotta or concrete 
pipe, the inside diameter usually is 24 to 30 inches. _The inside diameter of masonry- or rock-curbed wells 
and uncurbed wells generally is somewhat greater. Dug wells have certain advantages over other types of 
wells but also have certain disadvantages. Probably the most important consideration that leads to the 
choice of a dug well is that of cost. Generally this is the least expensive method of obtaining a water supply, 
with the possible exception of bored wells. Furthermore, many wells on farms and on the fringes of towns 
are dug by the owner in his spare time or in slack seasons, so that there .is no cash outlay from digging. 
However, cost is not always in favor of the dug well, particularly where bedrock is encountered before a 
satisfactory supply is obtained. ~e cost of dug weils under such conditions has been reported at several 
places to have exceeded the cost of the average drilled well in the neighborhood. A second advantage of the 
dug well is the large storage capacity as compared particularly with the small-diameter drilled wells. A 
well 24 inches in diameter will contain nearly 24 gallons of water jler foot of depth, as compared to 11/2 
gallons and 116 gallon per foot of depth for well8 6 inches and 2 inches in diameter, respectively. Thus, 
even though the yield of a well may be very low, a fairly large quantity of water can be withdrawn in a 
short time. · 

Dug wells have two important disadvantages. Usually the depth of water in a dug well is not great, 
either because of the difficulty involved in digging below the water table or because bedrock is encounter
ed. In· periods of d~ht, therefore, many dug wells go dry. A second disadvantage is that the water. in 
these wells is much mare susceptible to pollution or contamination by the entrance of impure surface water. 
A survey made in Pennsylvania in 1930 and 1931, during which 17,665 water supplies were examined for 
purity, showed that the- supplies from 90 percent of the drilled wells were safe whereas less than 50 percent 
of the supplies from dug wells were safet. 

The danger of contamination of dug wells can be decreased by observing certain precautions. All dug 
wells should be covered tightly to prevent direct entrance of contaminating materi8I, either solid or liquid. 
The well should be cased or curbed with tile or concrete pipe or similar material and the joints should be 
cemented to a depth of at least a few feet below the water table, but in any event to a depth of at least 10 
feet below· the surface. The space between the walls and·the curbing should be filled, above the water-bear
ing bed, with clay. The dug well should be located several hundred feet from aBy source of contamination 
and up the ground-water slope from any nearby source of contamination. ·I at 1 Lohman, Stanley W., Ground water In nortbe&ltern Penn11lnnla; Pennolnnla Top01. and GeoL Surrey BulL W4, p. 40, 1937. 
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76 GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA 

A~ALYSES oF GRoe.:w WATER FROl! FoRSYTH Cou:sTY, NoRTH C.\ROLI~A 

(Analysts: E. W. Lohr and M. S. Berry, U. S. Geological Survey. Numbers at heads of 
columns correspond to numbers in table of well data) 

(parts per million) 

2 3 93 124 164 

Silicia (SiO,) ••••••••••••••••••••••••••••••••••• .! 31 28 22 31 29 
Iroa (Fe) ....................................... j .02 • .02 .03 .03 .03 

64 23 6.i 
24 7.4 3.0 

Caleiam (Ca) ................................... j 5,7 22 
MIC!Itsium(Mil ................................ , 3.1 8.0 

87 7.0 1.3 
0 0 0 

Sodiam 111<1 Pota.iam (Na+K) ................... i 14 7.2 
Carboaate (COo) ................................. ; 0 0 

46 02 30 
10 17 3.7 

225 5 1.2 

Biearboll.ate CHCO.) ............................. .I 63 112 
Sul!ate(SO.> .................................... , 3.2 9.1 
Chlcride CCI)................................... 1.2 1.5 

.o .5 .................. 
47 2.0 2.2 

Fluoride (Fl .................................... , .......................... .. 
Nillate (NO.) ................................... : .0 .0 
DL.o!Ted10Uda.. ................................ , 89 130 803 IC3 71 

258 88 29. 
Oct.16,19f2 Oct.l3,1942 May 19,1943 

714 308 110 
Glleill Granite Granite 

Tol&l~uCeCOa ......................... , 27 88 
Date of eollectlan ................................ l. May 21, 1943 May 20,1943 

-------1-----~~-----1-------~-------
Depth (fHt) ................................... .l 130 350 
Chiefaqlli!er ................................... .l Goeill Goeill 

I 
I 

GUILFORD COUNTY 

(Area, 651 square miles; population, 153,916) . 

.. 

Geography, physiography, and drainage.-Guilford County, in the south-central part of the Greensboro 
area, is the largest of the six counties and has the largest population. It has four incorporated cities and 
towns and about 14 unincorporated towns and villages. Greensboro, located in the center of the county, is 
the largest city and county seat. High Point, the only other city, is in the extreme southwestern corner of 
the county. Greensboro is an important center of textile manufacturing and High Point also has a number 
of textile factories, although it is better known as a center of furniture manufacturing. There are a few 
factories in the smaller towns and villages, but the remainder of the county is dominantly agricultural. 
Guilford County has a good system of paved roads and railroads, most of which radiate from Greensboro. 

Guilford CountY, is in the Piedmont physiographic province. Its surface is formed by the uplifted and 
partially dissected peneplane of that province. The land surface near the larger streams is gently rolling, 
with a relief of 100 to 150 feet. The interstream areas are broad and generally quite flat. No large trunk 
streams flow through or near Guilford County and therefore there are no deep valleys. Because the base
level is higher, dissection has generally been less extensive than in other counties of the Greensboro area. 
Guilford County is underlain by rocks of several different types. Because some of these differ considerably 
in resistance to erosion, both the topography and the drainage pattern are greatly influenced by the geology. 
However, topographic maps have .not been made of any part of the county, and the geology is complex and 
at many places obscure, so that the exact relation of the topography and drainage to the geology cannot al
ways be ascertained. The outstanding feature is the northeastward trend of the ridges and streams. Ap
parently some 'of the streams flow along or near the contact between different kinds of rocks, whereas others 
flow in weaker rocks, the more· resistant rocks forming interstream divides. The major exception to the 
northeastward trend of the streams is Deep River, which flows southeastward chiefly across qiorite and 
granite, which are uniformly resistant. 

Practically all of Guilford County is drained by the two main branches of the Cape Fear River system, 
Haw River and Deep River. About 75 percent of the county is drained by Haw River and its tributaries, 
the most important of which are Reedy Fork, Buffalo Creek, and Alamance Creek. Practically all of the 
remaining 25 percent is drained by Deep River, only a few square miles of the southwest corner of the 
county draining southward into Yadkin River. 
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_ Geology.-The geology of Guilford County apparently is more complex than that of any other county 
of the Greensboro area. Seven of the nine geologic units crop out in Guilford County and the areal distri
bution of most of them is quite irregular. 

The gneiss unit crops out in several irregular belts extending northeastward across the northwestern 
corner of the county. These belts are separated by·areas oi porphyritic granite, which was intruded into 
the gneiss. The principal rocks of the gneiss unit are banded quartz-mica-feldspar gneiss and quartz-mica 
schist. They are chiefly of sedimentary origin, and although the rocks have been greatly changed by meta
morphism at many places the bedding planes can still be distinguished. The granite has intimately intruded 
the gneiss so that the boundaries between the two units necessarily are greatly generalized. 

• The greenstone schist crops out in large, irregularly shaped areas in the southeastern two-thirds of the 
county. These areas are separated by areas of sheared granite. The greenstone schist consists of a green 
fine- to medium-grained basic schistose rocks, chiefly of volcanic origin. At most places the rock is highly 
schistose but at a few places it is coarser and fairly massive. 

The sericite schist crops out in a belt extending northeastward across the county from a point near Guil- • 
ford College. It is closely associated with the greenstone schist and may be a metamorphosed tuff or possibly 
a metamorphosed clay. The rock is greatly weathered, and usually the only recognizable minerals are quartz, 
sericite and iron oxide, the latter apparently an oxidation product of chlorite and hornblende. 

The slate unit is limited to a narrow, highly irregular belt extending across the southeastem'comer of 
the county and to a small patch in the south edge of High Point. The rocks are mostly tuffaceous slates but 
include some clay slates. 

"The sheared granite is exposed over about 50 percent of the southeastern half of the county, where it 
forms a fairly continuous area interrupted by large patches of greenstone and slate. The granite is gen
erally a moderately coarse pink schistose and gneissic rock consisting chiefly of quartz, biotite, and feldspar. 
The granite has been considerably metamorphosed and intensely sheared. The outstanding feature of the 
granite is the schistose and slaty dikes, which are green in color and greatly resemble the greensto~ scflists. 

Diorite crops out at a number of places but was mapped separately at only two places. _... . .The outcrops 
otherwise are too small or not well enough exposed to map separately. Places where diorite crops out but 
is not shown on the map include the vicinity of Sedgefield, Pleasa~t Garden; along State highway 62 between 
Climax and High Point, and an area about 6 miles north of High Point. The diorite is a medium- to coarse 
grained, dark-gray to greenish-gray rock consisting chiefly of plagioclase and hornblende. It generally i!! 
massive but at a few places is somewhat schistose. · 

The porphyritic granite outcrops in irregular, elongated patches across the northwestern corner of the 
county, where it is closely associated with the gneiss. In places the gneiss has been completely a~similated 
by the granite but·in other places the gneiss has only been impregnated by emenations from the granitic mag
ma. Because the granite has so intimately intruded the gneiss and because every gradation between true 
granite and true gneiss can be found, the map is necessarily greatly generalized. 

The porphyritic granite is generally coarse-grained and medium gray, with large phenocrysts of feld
spar. The ground m&M consists of quartz, biotite, and feldspar. At most places the granite is entirely 
massive, but at·some places ·the granite has some of the schistosity of the gneiss. 

Ground water.-Nearly all domestic water supplies, many industrial supplies, and one of the three muni-
cipal water supplies are obtained from wells. · 

Dug wells are extensively used for domestic supplies in rural districts. . Generally they are from about 
· 15 to 50 feet deep and 21h to 4 feet in diameter. WelJs can generally be dug deep enough in gneiss and 
schist that they will not go dry even during a drought. However, at some places in granite, diorite, green
stone schist, and slate, the rock is so close to the surface that dug wells frequently go dry. 

Bored wells are used considerably in suburban arerur and are cheaply and easily constructed. They are 
bored by power-driven earth augers and cannot go below the completely weathered zone. For this reason, 
they are not always successful in rocks such{ granif':e and dibrite, where the water table at times declines 
below the weathered zone. Most bored well are caSed, and where they are properly constructed and of 
sufficient depth that they will not go dry, th. y are a satisfactory source of supply. bug and bored wells 

·. / 
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obtain their water from the weathered rock material at and just below the water table. For this reason 
extra precautions must be observed to prevent.contamination. ' 

There are a large number of drilled wells in Guilford County. Records of more than 350 drilled wells 
are given in the tables of welf data. Many of these were core-drilled with chilled shot and are 2 or 3 inches 
in diameter. There are many other core-drilled wells in Guilford County which do not appear in the table. 
Core-drilled wells have the advantages of all drilled wells and are cheaper than the larger percussion-drilled 
wells. However, although they are satisfactory for domestic wells, their small size makes them unsatisfac
tory for most industrial plants. About 7 or 8 gallons a minute is the maximum rate at which water can be 
removed from a 2-inch well by a deep.well pump. The average yield of 157 wells 2 inches in diameter in 
Guilford County is 6 gallons a minute and the average yield of 20 wells 3 inches in diameter is 1011:> gallons 
a minute. These quantities are near the maximum amount that can be pumped from wells of that diameter 
and suggest that many of the wells would yield more than can be. withdrawn from the well. 

Most industrial, and public-supply wells are drilled with a percussion drill and are from 4 to 8 inches in 
diameter. The 6-inch well is by far the commonest. The larger-diameter wells encounter more fractures 
and cracks than small-diameter wells. Also, because a larger pump can be used, more water can be pumped 
from a large-diameter well than from a small-diameter well. 

Drilled wells, both core-drilled and churn-drilled, have certain advantages over dug or bored wells. 
Because t}ley are generally tightly cased and the water is obtained from crevices in the rock, they are 
much less liable to contamination. The depth of water in the well is generally large in comparison with the 
fluctuation of the water level, so that the yield decreases only slightly during a drought. 

A summary of data on drilled wells 3 inches or more in diameter is given below: 

TABLE 16-StrliMABY OF DATA ON WELLS Il'f GtriLFOBn COUNTY 
(Drllled wells 3 Inches or more ln diameter) 

ACCORDING TO ROCK TYPE 

Yield (calloala minute) 
N=beror A-.,. 

TTn or Roclt WeDa Depth 
!foot) Banet A.nnp Per foot of 

won 

Gaeta. •••••••••••••••••••••••••••• 20 123 1-10 15.8 0.12& 

a.-toae IIChili .••..•.•.... ••••••• 47 183 1-200 3U .223 

Sclcite leh!A--···················· 8 llfl !-20 11.1 .lOS 

Slate •••••••••••••••••••••••••••••• 4 273 !-15 10.5 .030 

~IJ"IIIile ••••••••••••••••••••• 54 175" 0-70 1M .093 

~ cruile---------·····- 2& 137 ~30 10.1 .071 

A.D ................................ 170 158 0-200 22.0 .130 

ACCORDING TO TOPOGRAPHIC LOCATION 

Yield cia&-. minute> 
Number of ATeraCt 

ToPOCIUnle l..oc.&T!Oif WeU. Depth 
(feet) RaDp A.Terace Per foot or 

WoD 

BDl ••••••••••••••••••••••••••••••• 41 203 0-100 15.5 0.07& 

Flal. •••••••••••••••••••••••••••••• 44 170 0-200 22.2 .131 

Slape.. ••••••••••••••••••••••••••••• 55 130 2-120 21.8 .1&8 

Draw.-••••••••••••••••• · •••••••••• 18 I~ 2!7- 75 22.8 .182 

~--························ 22 158 10-100 34.4 .218 

PneDtofwelll 
)'ieldinciMo 

tlwa 1 plloo 
amloule 

5.0 

3.0 

0 

0 

13.0 

3.8 

e.1 

Pen:eot oltreU. 
rieldiocl• 

tlwa 1 plloo 
a minute 

24.4 ... 
2.3 

0 

0 

0 

-· . 
.... ··ta-~! 

:JtWi.i & ·iiiliiiii" ~ .,:;..- .~ ... 'Glcnic~ Hr1# · · ~ - · --- ·-·--·-•*-~!· .. ··-··-. 
.,~-J' 

....... !'='"".-.. 
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SOIL SURVEY OF GUILFORD COUNTY, NORTH CAROLINA 

By Ronald B. Stephens 

Soi Is surveyed by E. H. Karnowski, R. B. Stephens, Marcus R. Bostian, 

R. L. Howard, Roger J. Leab, and Michael L. Sherrill, 

Soil Conservation Service 

United States Department of Agriculture, Soi I Conservation Service, in 

cooperation with Board of Commissioners, Guilford County, North Carolina, 

and North Carolina Agricultural Experiment Station 

Introduction Table 1 gives data on temperature and precipitation for .. 
the survey area, as recorded at Greensboro for the period 

GUILFORD COUNTY is an agricultural, industrial, 1951 to 1974. Table 2 shows probable dates of the IU"St 
and urbanized county in north-central North Carolina freeze in fall and the last freeze in spring. Table 3 pro
{See map on facing page). It is bounded on the east by vides data on the length of the growing season. 
Alamance County, on the north 0 by Rockingham County, In winter the average temperature is 40 degrees F, and 
on the west by Forsyth County, and on the south by Ran- the average daily low is 29 degrees. The lowest tempera
dolph County. The area of Guilford County is 415,940 ture on record, -1 degree, occurred at Greensboro on 
acres. In 1970 the population was 288,590. The City of January 16, 1972. In summer the average temperature is 
Greensboro is the county seat and is at the geographic 76 degrees, and the average daily high is 86 degrees. The 
center of the county. highest temperature, 102 degrees, was recorded on June 

Guilford County is in the Piedmont physiographic 27, 1954. 
province. The county is generally rolling with moderately Growing degree days, shown in table 1, are equivalent 
steep slopes along the drainageways. to "heat units." Beginning in spring, growing degree days 

Guilford County is rapidly growing into an industrial accumulate by the amount that the average temperature 
and urban county. Well diversified industry, government each day exceeds a base temperature {50 degrees F). The 
at all levels, educational institutions, wholesale and retail normal monthly accumulation is used to schedule single or 
outlets, and transportation all contribute substantially to successive plantings of a crop between the last freeze in 
the economy of the county. spring and the IU"St freeze in fall. 

The northern part of the county. is still primarily Of the total annual precipitation, 22 inches, or 52 per-
agricultural. Tobacco provides about 80 percent of the cent, usually fails during the period April through Sep
gross farm income from the major crops. Corn, hay, tember, 0 which includes the growing season for most 
wheat, soybeans, oats, sweet potatoes, Irish potatoes, · crops. Two years in 10, the April-September rainfall is 
lespedeza seed, and cotton account for most of the less than 19 inches. The heaviest 1-day rainfall during the 

period of record was 6.24 inches at Greensboro on Oc
r'emaining farm income. Beef and dairy livestock and tober 15, 1954. Thunderstorms number about 47 each 
poultry are also raised. year, 29 of which occur in summer. 

General Nature of the County 

This section gives general facts about Guilford County. 
It briefly discusses climate, history, cultural facilities, in
dustry and transportation, water supply, and land use. 

Climate 

Guilford County is hot and generally humid in summer 
because of its moist maritime air. Winter is moderately 
cold but short because the mountains to the west protect 
the county against many cold waves. Precipitation is quite 
~venly distributed throughout the year and is adequate 
'or all crops. 

Average seasonal snowfall is 11 inches. The greatest 
snow depth at any one time during the period of record 
was 15 inches. On the average, 4 days have at least 1 inch 
of snow on the ground, but the number of days varies 
greatly from year to year. 

The average relative humidity in midafternoon is about 
55 percent. Humidity is higher at night in all seasons, and 
the average at dawn is about 85 percent. The percentage 
of possible sunshine is 64 percent in summer and 54 per
cent in winter. Prevailing winds are southwesterly. 
Average windspeed is highest, 9 miles per hour, in March. 

In winter every few years heavy snow covers the 
ground for a few days to a week. Every few years in late 
summer or autumn, a tropical storm moving inland from 

1 



'XDJM -re 

I 
I 
I 

44 SOIL SURVEY 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

differences among the soils of Guilford County. Major dif
ferences among parent materials, such as differences in 
texture, can be observed in the field. Less distinct dif
ferences, such as differences in mineralogical composition, 
can be determined only by careful laboratory analysis. 

The two broad classes of parent materials in Guilford 
County are residual materials and alluvium. Residual 
material is related to the underlying rock, from which it 
has weathered. Transported materials are related directly 
to the soils or rocks from which they were removed. 

Guilford County is underlain by granite, diorite, slate, 
schist, and gneiss (.!). Granite makes up about 48 per
cent of the underlying rock. Gneiss is found in the 
northwestern comer of the county and makes up about 15 
percent. Schist underlies about 31 percent of the county. 
Minor amounts of diorite and slate make up the remain
ing underlying bedrock. 

In Guilford County the parent materials of the residual 
soils derived primarily from acid and basic igneous and 
metamorphic rocks. The light-colored, acid rocks include 
granite, gneiss, and schist. Cecil and Appling soils formed 
in material derived from acid igneous and metamorphic 
rocks, as reflected in the low pH of these soils. In addi
tion, the characteristics of the parent material have in
fluenced the texture of these soils and of other more fria
ble, coarser textured soils of this group. The dark-colored, 
basic rocks include diorite and gabbro. These rocks are 
the parent material of Iredell, Mecklenburg, and other 
soils of the county that are more plastic and imer in tex
ture. The basic influence of the parent materials is 
reflected in the reaction of these soils: they are less acid 
than others in the county. A number of soils of Guilford 
County formed in mixed acid and basic rocks; for exam
ple, Coronaca, Helena, Sedgefield, and Wilkes soils. 
Greenstone schist makes up a large part of the mixed 
rocks. At various locations the mixture consists of 
weathered granitic rocks and dikes of basic, dark-colored 
rocks that intrude into the granite. These dikes vary con-

.. siderably in width, and their sudden outcropping results 
in abrupt changes in kinds of soil. Many of the soils in 
such areas are mapped in the Helena-Sedgefield complex. 

Transported parent materials are primarily alluvium 
and local alluvium, both of which may be young or old. 
Young alluvium has been deposited recently and consists 
of material that has been changed very littl~ by the soil
forming processes. Old alluvium consists of material that 
has been deposited long enough for the soil-forming 
processes to change it in varying degrees. Local alluvium 
consists of soil material that has been transported short 
distances by water and has been deposited along small 
drainageways, in depressions, and at the foot of slopes. 
The principal soils that formed in alluvium along streaxns 
on flood plains are in the Congaree, Chewacla, and 
Wehadkee series. 

~--· 
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Glossary 
Alhmum. Material, euch as eand, eilt, or clay, depoeited on land by 

'lltre&mL 
Area reclaim. An area difficult to reclaim after the removal of soil for 

construction and other uses. Revegetation and ei"'OIion control are 
extremely difficult. 

Aaociatlon, 1011. A group of eoila geographically associated in a charac· 
teristic repeating pattem and dermed and delineated as a single 
mapping unit. 

AYailable water capacity (anllable moilture capacity). The capacity 
or 110ils to Hold water available for use by moet plants. It is com· 
monly defined as the difference between the amount or soil water 
at field moisture capacity and the amount at wilting point. It is 
commonly expressed as inches or water per inch or soil The capaci· 
ty, in inches, in a 60-lnch profile or to a limiting layer is expressed 
as-

l11chn 
Very low .................................................................... 0 to 3 
Low ........................................................................... .3 to 6 
Moderate .................................................................... 6 to 9 
High ................................................................ More than 9 

Due uturatlon. The degree to which material having base exchange 
properties ill Aturated with exchangeable bases (sum or Ca. Mg • 
Na, K), expressed as a percentage of the exchange capacity. 

Bedrock. The solid rock that underlies the soil and other unconsolidated 
material or that is exposed at the eurt"ace. 

Bottom land. The nonnal fiood plain or a stream, subject to frequent 
fiooding. . 

Clay. All a soil eeparate, the mineral110il particles Jess than 0.002 m1l· 
limeter in diameter. All a eoil textural clue, soil material that is 40 
percent or more clay, leu than 45 percent eand, and Jess than 40 
percent eilt. 

Clay film. A thin coating of oriented clay on the surface of a soil ag· 
gregate or lining pores or root channels. Synonyms: clay coat. clay 
ekin. 

Coane f'rqmenb. Mineral or rock particles up to 3 inches (2 millime
ters to 7.5 centimetere) in diameter. 

Colluvium. Soil materiaL rock fragments, or both moved by creep, slide. 
or local wash and deposited at the bases or steep slopes. . 

Complex alope. Irregular or variable elope. Planning or constructing 
terracee, divereiona, and other water-control meuures is diflic~lt. . 

Complex, aoil. A mapping unit of two or more kinds or soil occumng m 
such an intricate pattem that they cannot be shown Repllnttely on ll 
eoil map at the eelected eeale or mapping and publication. 
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• 18" of the land In the state (9,140 square miles) 

• 1980 population - 1.6 million (2"' of state's population) 

• Projected population in 2010- over 2 million 

• Estimated nera11 water use In 1911 - 2,J27 million 
pitons per day (mJd) includina: 

+ municipal and rvral water supplies -183 mad 

+ irriaation - 34 mad 1 

+ power aeneratlon - 2,200 mad 

+ self·supplied Industry - 110 mad 

• 

• Dralnaae contributes yearly avera11 of approllimately 6 billion 
pllons of fresh w.tter per day to the Atlantic Ocean 

seale: 1 inch • 22 miles 

' ' ' ' .. . ~ ·-.. . ·. 
COL'LrMBIA • • .. , 

'. . 
• .. .. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

QOJND-W\TER SUPPLY POllNl1AL 

AND 

PRCXEXJRE5 fOR WFIL· srtE SF.I.FC[ION 

UPlU CAPE FEAR RIVER BASIN 

CAPE FEAR RIVER BASIN STUDY 

Sponsored by 

North Carolina Department of Natural 
Retoun:es aad CommUDity Deveiopmes~t 

IDCl 
. U. S. Water Resources CouncU 

115 5 Archdale Buildin1 
P. 0. Box 17687 

Raleiah, NC 17611 

(919) 733-4064 

Octolter, ltla 

.. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 

CONTENTS 

Abstract •••••••••••••••••••••••••••••• • •••••••••••••••••••••••••• 

Introduction ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Purpose and scope ••••••••••••••••••••••••••••••••••••••••••• 

Cooperation and participation ••••••••••••••••••••••••••••••• 

Description of the study area •••••••••••••••••••••••••••••••••••• 

Geography ••••••••••••••••••••••••••••••••••••••••••••••••••• 

Geology ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Climate ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Geohydrology ••••••••••••••••••••••••••••••••••••••••••••••••••••• ·. 
Ground-water availabilitY•••••••••••••••••••••••••••••••••••••••• 

Storage ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Recharge •••••••••••••••••••••••••••••••••••••••••••••••••••• 

Well-site selection criteria ••••••••••••••••••••••••••••••••••••• 

Geologic units•••••••••••••••••••••••···~··••••••••••••••••• 
Fractures ••••••••••••••••••••••••••••••••••••••••••••••••••• 

Regolith thickness •••••••••••••••••••••••••••••••••••••••••• 

The ideal well site ••••••••••••••••••••••••••••••••••••••••• 

Testing of the site-selection criteria ••••••••••••••••••••••••••• 

Rock Creek test site •••••••••••••••••••••••••••••••••••••••• 

Greensboro-High Point Regional Airport test site •••••••••••• 

Pumping test••••••••••••••••••••••••••••••••••••••••••• 
Data evaluation •••••••••••••••••••••••••••••••••••••••• 

Conclusions ••••••••••••••••••••••••••••••••••••••••••••••••• 
SuUDDary ••••••••••••••••••••••••••••••••••• -••••••••••••••••••••••• 

References ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Glossary •••• •-··~ •••••••••••••••••••••••••••••••••••••••••••••••••• 

Page 

1 

3 

4 

5 

6 

6 

6 

11 

12 

16 

16 

20 

26 

26 

30 

37 

38 

42 

42 

45 

52 

54 

57 

59 

62 

64 

Acknowledgments ................................... inside back cover 

ii 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ILLUSTRATIONS 

Page 

Figure 1. Map showing the regional setting of the upper Cape 

Fear River basin study area in the Piedmont 

physiographic province of North Carolina.......... 7 

2. Geologic map of the upper Cape Fear River basin 

showing locations and yields of high-yield wells 

as of 1982........................................ 9 
3. Sketch showing principal components of the ground

water system in the Pie~ont and Blue Ridge 

provinces in North Carolina....................... 13 

4. Block diagram showing a conceptual view of the 

unsaturated zone (lifted up). the water-table 

surface. and the direction of ground-water flow 

for a typical area in the Piedmont and Blue Ridge 

provinces of North Carolina ••••••••••••••••••••••• 15 

5. Graph showing variation of porosity and specific 

yield of saprolite with depth at the Georgia 

Nuclear Laboratory in northeast Georgia ••••••••••• 19 

6. Map of the upper Cape Fear River basin and locations 

of streamflow and precipitation stations used in 

the water-budget analysis ••••••••••••••••••••••••• 21 

7. Graphs showing variation of monthly mean ground-water 

discharge for three unregulated drainage basins 

in the upper Cape Fear River basin 1 1971-1980 ••••• 24 

a. Bar graph showing number cf high-yield wells per 

square mile by geologic unit in the upper Cape 

Fear River basin.................................. 29 

9. Map viewa of typical drainage patterns and block 
I 

diagrams of associated land forms in the upper 

cape Fear River basin ••••••••••••••••••••••••••••• 32 

iii 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

GROUND-WATER SUPPLY POTENTIAL AND PROCEDURES FOR WELL-SITE 

SELECTION IN THE UPPER CAPE FEAR. RIVER. BASIN, NORTH CAROLINA 

By 

Charles C. Daniel III and N. Bonar Sharpless 

ABSTRACT 

Population growth and industrial development in the 1,750 square 

mile upper Cape Fear River basin of the .central North Carolina 

Piedmont has been increasing, and current surface-water supplies are 

approaching limits of capacity. Thus, other water sources need to be 

considered as alternatives in planning for future water supplies. 

Ground water is one alternative source of supply. Ground water 

supplies nearly half the population in the Piedmont and Blue Ridge 

areas of North Carolina. Ground water is used at a rate of about 200 

million gallons per day, yet it is a vastly underutilized resource 

and little used for large municipal and industrial sources of water. 

This report describes the most favorable areas for high-yield 

wells (yields equal to or greater than SO gal/min), estimates the 

total ground water availability both in storage and from recharge, 

and describes a site-selection procedure for wells that is based on 

bedrock lithology, geomorphic analysis to locate fractures, and 

reconnaissance mapping to locate areas of thick regolith and a high 

water table. 

Ground.water is stored in the regolith and in the underlying 

fractured bedrock. The regolith averages about 50 feet thick and 

contains approximately 1.5 billion gallons per square mile of poten

tially available water. Seasonally this value ranges from 1.3 to 1.7 

billion gallons per square mile. Storage capacity in the fractured 

bedrock is low and decreases to nearly zero below a depth of about 

400 feet. Precipitation data from National Weather Service stations 

.. 
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at Graham, Greensboro, and High Point averaged 45.9 inches per year 

for the period 1971 through 1980. About 19 percent of this amount 

infiltrates to the water table to recharge the ground-water system. 

The mafic volcanics unit is the most productive bedrock aquifer, 

having nearly three times as many high-yield wells as the sheared 

granite, porphyritic granite, felsic volcanics, mica gneiss, and 

diorite. High-yield wells are absent in the mica schist and argillite 

units. The sheared granite, based on outcrop area and well yield, is 

the second best unit for wells. 

High-yield wells are most often found in draws or narrow valleys 

where the well site is underlain by thick regolith and highly frac

tured bedrock, and has a high water table~ Drainage patterns provide 

clues to the presence or absence of fractured bedrock. 

Drilling of test wells demonstrated the usefulness of the site

selection criteria for locating, in selected geologic units, wells 

with above average yields that penetrated zones of highly fractured 

rock at sites with thick regolith and a high water table. A well 

completed in the sheared granite near Gibsonville yielded 18 gallons 

per minute, above average for the sheared granite unit. A production 

well drilled in the mafic volcanics near the Greensboro-High Point 

Regional Airport yielded 50 gallons per minute, nearly twice the 

average for the unit. That well was tested by continuous pumping for 

62 hours at an average rate of 38.5 gallons per minute. Eighteen 

additional wells, 4 in bedrock and 14 in the regolith, were monitored 

during the.test. The water table assumed the shape of an elliptical 

cone with the long axis approximately parallel to the strike of 

foliation in the bedrock. Nearly all the pumped water was derived 

from storage in the regolith. 
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INTRODUCTION 

Additional water supplies will be needed 1n the upper Cape Fear 

River basin as population and industrial development continue to 

increase. Development of additional surface-water sources will be 

confronted by a number of problems, including: (1) reservoirs 

compete with farming, housing, and industrial development, for 

available land; (2) many of the best reservoir sites, those in deep, 

narrow valleys, are in use; (3} less suitable sites having wider, 

shallower valleys, will require more land area. Shallow reservoirs 

also tend to have more water-quality problems associated with biologic 

activity than deeper reservoirs; and, (4) increasing land and con

struction costs will make new reservoir~ very expensive to build. 

Thus, other water sources need to be considered as alternatives in 

planning for future water supplies. 

Ground water has many at~ractive features as a source of supply. 

Ground water in the Piedmont province has a relatively low cost of 

development (Cederatrom, 1973). Generally~ ground water in Piedmont 

areas, such as the upper Cape Fear River basin, is of good chemical 

quality and requires little treatment. Because of the large quantity 

of water in storage, the-ground-water system usually can sustain 

moderate yields during annual drought periods. Use of ground water 

generally permits other land use activities if they do not impede the 

infiltration of recharge or diminish water quality. 

Ground water is an important but underutilized water-supply 

source in the Piedmont province and hydrogeologically similar Blue 

Ridge province of North Carolina. Data from a recent survey (Mann, 

1978) ahov that 13 percent of the 132 public water supplies serving 

500 or aore-~uatomera in the Piedmont rely on ground water. In 1975, 

out of a_total population of 3,950,000 in the Piedmont and Blue Ridge 
I 

of North Carolina, two million people relied on ground water as a 

source of supply (Heath, 1978). Ground-water use was approximately 

200 million-gallons per day. 

3 
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Results of studies in other areas of the Piedmont similar to the 

upper Cape Fear River basin suggest that the ground-water system may 

possibly support large yields. For example, many wells ·in the 

Ceorgia Piedmont produce more than 100 gal/min (gallons per minute) 

and some yield nearly 500 gal/min (David Swanson, Ceorgia Ceological 

Survey, written comm., 1979). Similarly, Cederstrom (1972) found 

that yields of 100 to 300 gal/min are not uncommon for bedrock wells 

in the Piedmont and Blue Ridge provinces from Maine to Virginia. 

Purpose and Scope 

The primary purpose of this study was to evaluate groun~ water 

as a source of large supplies for the up~r Cape Fear River basin. 

The occurrence and quantities of ground water available, both in 

storage and from recharge by precipitation, are described in this 

report along with improved techniques for developing the resource and 

locating sites to drill wells which will have"a good probability of 

offering high sustained yields. This report discusses findings made 

from January 1982 to May 1983. 

The moat favorable conditions for ground-water development were 

identified in an analysis of existing recorda of high-yield wells 

(yields greater than 50 gal/min) and correlations between well yield 

and rock type, topographic position, distance from streams, and 

regolith thickness. 

Cround-water storage was estimated from water-level records, 

estimates of regolith thickness, and hydrologic properties of core 

samples from the north Ceorgia Piedmont. An estimate of the maximum 

ground-water availability was determined in water-budget analyses for 

several stream. in the upper Cape Fear River basin using continuous 

streamflow recorda and rainfall data collected between 1971 and 1980. 

Cround-water r~charge was estimated by hydrograph separation. 

4 
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Climate 

The climate of the study area is temperate with distinct seasonal 

changes in weather. The coldest month is January with an average 

temperature of about 41 degrees Fahrenheit and the warmest month is 

July with an average temperature of about 78 degrees Fahrenheit. The 

average annual rainfall is approximately 45 inches. The growing 

season, that period without killing frosts, lasts from mid April to 

the end of October. The moderate weather and abundant rainfall 

support the lush growth of natural vegetation and crops of many 

kinds. Undeveloped areas are often heavily forested with stands of 

evergreen and deciduous trees. Fields and pastures support crops and 

grasses much of the year. 

11 
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GEOHYDROLOGY 

The principal components of the ground-water system in the study 

area are illustrated schematically in figure 3. The regolith consists 

of an unconsolidated or semiconsolidated mixture of clay and frag

mental material ranging in size from silt and sand to boulders. The 

porosity of the regolith is on the order of 35 to 55 percent near 

land surface but decreases with depth as the degree of weathering 

decreases. Because of its high porosity, the regolith acts as a 

reservoir which slowly feeds water downward into the bedrock. The 

consolidated bedrock contains very little intergranular pore space. 

Rather, the water within the bedrock is contained primarily in planar 

secondary openings developed as a result·. _.of fracturing. Secondary 

porosity ranges from 1 to 10 percent in fractured crystalline rock 

(Freeze and Cherry, 1979, table 2.4). Porosities of 10 percent are 

atypical, whereas values of 1 to 3 percent are much more representative 

of the North Carolina Piedmont: 

As a general rule, very few open fractures occur in bedrock of 

the Piedmont at depths greater than 400 feet (LeGrand, 1967). At 

greater depths, the pressure of the overlying material, or lithostatic 

pressure, holds these fractures closed and the porosity can be less 

than 1 percent. Fractures are most numerous and have the largest 

openings near the top of the bedrock. These fractures are the 

openings along which water can move. 

The implications for the drilling of wells is obvious. The 

chances of penetrating open fractures and obtaining water (or addi

tional water) at depths below 400 feet is low. In fact, 85 percent 

of the total possible yield from the average well is already obtained 

at a depth of"200 feet; the average yield increases only 5 percent by 

drilling to 300 feet (LeGrand, 1967). From the standpoint of ground-
. ' water production, two 20Q-foot deep wells are more effective, on 

12 
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soil and saprolite as a reservoir and the desirability of having as 

large a reservoir as possible from which to draw water, the smaller 

drainages underlain by thick regolith seem to be better sites than 

the larger, broader stream bottoms which may only contain a thin 

veneer of alluvium on top of bedrock. 

Using average casing depth of wells as an indication of regolith 

thickness (table 1), one might assume that the upland flats have the 

largest, thickest regolith reservoir and therefore represent the best 

location for a well site. However, under the influence of gravity 

ground water flows away from the hilltops and toward lower lying 

discharge areas along streams and lakes.- Consequently wells in the 

lower part of a drainage area are able to intercept water flowing 

toward them and, in effect, derive water from a larger area because 

of the natural gradient toward the well. Wells on hilltops, on the 

other hand, must induce flow toward the well by pumping. 

The Ideal Well Site 

An ideal site would be located in the geologic unit having the 

greatest probability of high yields, have thick regolith, a high 

water table, be underlain by highly-fractured bedrock, and have a 

large contributing drainage area. High-yield geologic units of the 

area are known (fig. 8); regolith thickness can be estimated from 

existing well data (table 1); and fracture locations can be inferred 

from types of stream drainage patterns discussed earlier. 

Sites having the greatest possible saturated thickness of regolith 

must also be identified. The porosity and specific yield of the 

regolith decrease with depth (fig. 5). Consequently, sites with a 

large saturated thickness of regolith, and a high water table, will 

have the greater amount of available water in storage. In addition, 
• the higher the water table, the greater the available drawdown to 

wells (in comparison to a well of similar depth in an area with a low 

water table). In the upper Cape Fear River basin the regolith 

is generally thickest in the interstream areas and thinnest in the 

flood plains of perennial streams. On the_other hand, the depth to 

38 
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SUMMARY 

Ground water is used by nearly half the population of the Piedmont 

and Blue Ridge provinces of North Carolina as their source of water 

supply, yet it is a vastly underutilized resource and little used for 

large municipal and industrial sources of water. In a 1978 survey, 

only 13 percent of the public water supplies serving 500 or more 

customers in this region were using ground water as a supply source. 

In contrast to the small amount of ground water actually used 

(approximately 200 million gallons per day) the amount of potentially 

available water stored in the ground is very large. In the Piedmont 

and Blue Ridge provinces, ground water is stored in the regolith and 

in the underlying fractured bedrock. Nearly all of the storage 

capacity is in the regolith. The storage capacity within fractures 

in the bedrock is low and below a depth of about 400 feet the storage 

capacity decreases nearly to.zero. In the upper Cape Fear River 

basin, the average thickness of the regolith is about 50 feet and the 

average depth to the water table lS.feet. Given that the remaining 

35 feet is saturated with water and has a 20 percent drainable poros

ity, each square mile contains an estimated 1.5 billion gallons of 

water some of which drains to springs, streams, lakes, and wells. 

Due to seasonal changes in the water table, the amount of water in 

storage can vary from about 1.3 to 1.7 billion gallons per square 

mile. 

On an annual basis, the change in ground-water storage is 

usually small and recharge will be about equal to ground-water 

discharge or base runoff. Within the upper Cape Fear River basin 

average annual precipitation is 45.9 inches per year or about 1,500 
. 2 

(gal/min)/mi • Of this amount, about 19 percent infiltrates to the 

water table and part is available to wells. 
I 

The most favorable area for ground-water development within the 

upper Cape Fear River basin is the area underlain by the mafic vol

canics unit. The second best is the area underlain by the sheared 

granite unit. The likelihood of obtaining a high-yield well is 
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greatest in these areas. Selection of the best sites within any rock 

unit is based on considerations of topography and drainage patterns. 

The best well sites will be in topographically low areas having a 

high water table and large saturated thickness of regolith, all of 

which is underlain by highly fractured bedrock. The best sites are 

within the smaller valleys and draws of fracture-controlled intermit

tent streams. Drainage patterns provide clues as to the presence of 

fractured rock; drainage linears that cut across lithologic boundaries 

are a good indication of fracture control. Reconnaissance geologic 

mapping is used to confirm interpretations of drainage patterns, help 

determine the presence and thickness of regolith, and facilitate 

final site selection. 

Two test sites were selected for evaluating the site selection 

procedure. One site was in the Rock Creek basin southwest of Gibson

ville, an area underlain by sheared granite. The other site was in 

the Horsepen Creek basin, about 1 mile southeast of the Greensboro

High Point Regional Airport. The second site is in an area underlain 

by the mafic volcanics unit. 

Between December 14, 1982 and April 26, 1983, two wells were 

drilled at the Rock Creek site and 20 wells were drilled at the 

airport site. Two potential production wells were drilled at each 

site; however, only one production well was successfully completed at 

each site. The Rock Creek well yielded about 18 gal/min, above 

average for the sheared granite. The airport well was pumped at 

rates as high as 65 gal/min, much more than the average yield of 28 

gal/min for the mafic volcanics unit, as reported by Mundorff (1948). 

The remaining wells at the airport were used for monitoring 

water levels during a pumping test of the production well, conducted 

May 9 to 13,
1

1983. The average pumping rate for 62 hours of continuous 

pumping was 38.5 gal/min and a total volume of 143,200 gallons was 

pumped from the well. Nearly all of this water was derived from 

storage in the regolith. Water levels in the production well declined 

to 153.5 feet below the top of the casing by the end of the test. 
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The final pumping level was 61.5 feet above the pump intake. Wa.ter 

levels in all 18 observation wells declined during the test; declines 

ranged from less than 1 foot to more than 13 feet. The water table 

assumed the shape of an elliptical cone by the end of the test. The 

long axis of the cone was approximately parallel to the strike of 

foliation in the bedrock, or N. 50° E. 

After the pump was turned off the water level recovered to 28.6 

feet below the top of the casing at the end of one hour and to 19.7 

feet, within 1.9 feet of the starting level, after 14 hours. 

The successful completion of wells at test sites chosen using 

site-selection criteria based on geologic units, fracture identifi

cation by geomorphic analysis, and regolith thickness, demonstrated 

the usefulness of the criteria for identifying well sites. 
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INrRODUCTION 

This report has been jointly prepared by the u.s. Geological Survey and 
the Division of Ground Water of the North Carolina Department of Natural and 

.,.. Economic Resources as a contribution to the interagency study of the water 
resources of the upper Cape Fear River basin. The report describes the occur-·.:·· renee, availability, chemical quality, and cost of development of the ground• 
water resources in the basin. 

The authors wish to acknowledge the cooperation of Heater Well Company, 
Inc., McCall Brothers, Inc., and Bainbridge and Dance, Inc., in supplying 
estimates of well•drilling costs in the basin. 

PURPOSE AND SCOPE 

An adequate and dependable supply of good•quality water is a prime requi• 
site to economic development of an area. The decision to use ground water or 
surface water as a source of supply should not be made until both sources are 
.compared·in terms of quantity, dependability, qual~ty, and costs. 

The purpose of this report is to supply information pertaining to the 
feasibility of using ground water as a source of supply in the upper Cape Fear 
River basin. Within the scope of this report, an appraisal of the ground-water 
resources can be made by discussing, in general terms, the following basic 
questions: 
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Table 1.-- Population supplied with water from surface-water and ground• 
water sources in the counties lying entirely or partly in the upper 
Cape Fear River basin. 

Percent 
Population served with using 

Population ground 
County in 1970 Ground water Surface water water 

Alamance 96,362 46,562 49,800 48 

Chatham 29,554 21,854 7,700 74 
Caswell 19,055 17,555 1,500 92 
Durham 132,681 32,681 100,000 25 

Guilford 288,590 66,293 222,297 23 
Harnett 49,667 34,017 15,650 68 
Lee 30,467 17,967 12,500 59 
Montgomery 19,267 13,767 5,500 71 
Moore 39,048 27,468 11,580 70 
Orange 51.707 24,207 33,500 42 
Randolph 76,358 53,858 22,500 71 

Rockingham 72,402 31,702 40,700 44 

Wake 228,453 91,653 136,800 40 

Totals 1,139,611 479,584 660,027 42 

GROUND..WATER RESOURCES 

Occurrence of·Ground Water 

The source of all water in the upper part of the Cape Fear River 
basin is precipitation, about 45 inches each year. Most of the precipi• 
tation runs overland to streams and is classed as "surface runoff." 
Another large part is returned to the atmosphere through evaporation and 
by transpiration of plants. Ten to 15 percent of the total amount per
colates to the water table and becomes ground water. Beneath the water 
table, ·ground water is stored in and is transmitted through the openings 
in the rocks to points of discharge, such as wells and streams. 

The rocks underlying the basin generally occur in rwo distinct zones. 
The uppermost zone is formed by weathering of the underlying bedrock. The 
residual material formed by weathering is referred to as saprolite. It 
usually consists of clay with lesser amounts of sand and large rock frag• 
ments. The thickness of saprolite in the upper Cape Fear River basin 
ranges from a few feet or less near rock outcrops to somewhat more than 
100 feet. The average thickness on most hills and ridges is 30 feet. 
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Saprolite that has been eroded from the hills and transported 
to the stream valleys to form the flood plains is called alluvium, which 
may range in composition from clay to boulders. Its thickness is gener
ally less than 20 feet. 

The saprolite in the basin is underlain by unweathered bedrock. It 
consists of several different types of rock, most of which have similar 
hydrologic properties. The different rock types will be discussed in 
another section of this report. 

The saprolite and fractured parts of the bedrock form the ground
water reservoir of the basin. The quantity of water that can be stored or 
transmitted by the saprolite-bedrock reservoir is dependent on the size, 
shape, and abundance of their contained openings. In the saprolite, ground 
water occurs in the pore spaces between particles. In bedrock, water 
occurs in the sheetlike openings developed along fractures in the rock. 

The bedrock has been subjected to great stresses during its long 
geologic history and comprises a complex reservoir system. The degree of 
fracturing of the rocks resulting from these stresses varies greatly from 
place to place, ranging from very small, widely spaced fractures to zones 
of intensely broken rocks that are tens or hundreds of feet wide. Gener
ally, bedrock fractures are only fractions of an inch in size and spaced a 
few inches to several feet apart. As a rule, the fractures decrease in 
number and size with depth. Data show that zones of significant fracturing 
extend to depths of more than 800 feet. The range of depth and degree of 
fracturing is not adequa~ely known and considerable exploratory drilling 
will be necessary to ascertain the structure of the reservoir system. 

One of the basic concepts of ground-water hydrology is that aquifers 
function both as a reservoir to store water and as a pipeline to transmit 
water. The quantity of water that can be stored depends on the porosity of 
the aquifer material. The ability to transmit water depends on the perme
ability and thickness of the aquifer material. The porosity usually is 
betw~en 20 and 50 percent in saprolite whereas the porosity of bedrock is 
generally a fraction of 1 percent. The permeability of both materials 
generally is between 1 and ·100 gpd (gallons per day) per square foot. 
Obviously, the water in storage in a unit volume of saprolite is many 
times greater than in an equal volume of bedrock. However, the thickness 
of the water-bearing zone in bedrock is generally several times greater 
than the thickness of the saturated part of the saprolite. In most cases 
it is useful to" consider that the saprolite functions as the reservoir and 
that the bedrock functions as the pipeline. 

Geologic Units 

The occurrence of ground water in the upper Cape Fear River basin is 
influenced to a large extent by the local geology. The type and structure 
of the rocks have a strong influence on such factors as topography and the 
thickness of the saprolite. 
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LeGrand (1967) has shown that the yield of wells in the Piedmont 
region, which includes the upper Cape Fear River basin, is related to the 
topography at the well site and to the thickness of the saprolite. The 
highest-yielding wells are almost invariably located in topographically 
low areas, such as draws and stream valleys. The lowest-yielding wells 
are generally located near the tops of hills and ridges. 

The differences in yield in different topographic situations 
apparently reflect the composite effect of several factors. Chief among 
these is the number and size of fractures in the bedrock. Valleys are 
believed to be located where fractures are most abundant, whereas the 
hills and ridges suggest the presence of relatively massive (unfractured) 
rock. Another factor is the tendency of the ground water to move toward 
valleys from the adjoining ridges, so that more water is available to 
pumping wells in valleys. A third factor, and one of the most important, 
is the infiltration of water from streams into the fractured rock when 
ground-water levels are lowered by pumping. 

The thickness of saprolite is important because, as noted earlier, the 
saprolite functions as a reservoir. When fractured-rock wells are pumped, 
water slowly seeps downward from the saprolite into the fractures in the 
rock. Thus, the thicker the saprolite the larger the volume of water avail• 
able for withdrawal. From what was said in the preceding paragraph about 
stream infiltration in valley areas, it is apparent that the thickness of 
saprolite is of greatest significance to the yield of wells in upland areas. 
In uplands underlain by 25 to 50 feet of saprolite, the sustained yield of 
wells may be double that of wells in uplands underlain by only 5 to 10 feet 
of saprolite. 

guantiey of Available Ground Water 

During extended dry periods the flow of streams in the basin is 
sustained by ground water discharging from the adjacent aquifers. The 
volume of ground water discharged to streams is an indication of the amount 
of water available for development from the ground-water reservoir. 

Comprehensive quantitative studies of the amount of ground water avail
able for development in the upper part of the Cape Fear River basin have 
not been made. However, based on studies in similar areas, it is estimated 
that the streamflow equaled or exceeded 70 percent of the time is a reliable 
indicator of the amount of ground water available. 

Figure 3 shows areas of approximately-equal ground-water discharge, 
based on the flow of streams equaled or exceeded 70 percent of the time. 
The area encompassed by each coincides with the areas underlain by the three 
principal hydrologic units and represents the average rate of ground-water 
discharge to streams, in millions of gallons per day per square mile of 
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ground-water development, and after spending thousands of dollars in 
drilling wells they still do not have an adequate supply of water. However, 
the ground-water resources of the basin are adequate to meet demands many 
times larger than those presently being met. To minimize future problems, 
development of ground-water supplies for industries and municipalities 
should be carefully designed and managed by qualified professional personnel. 

Pollution 

Even though ground water is better protected from pollution than sur
face water, there are many places where pollutants are known to have found 
their way into the aquifers. With increased development of an area, there 
comes an increasing potential for pollution of the ground-water resource. • 
Sanitary land fills are becoming more numerous and in each case provide 
almost direct connection between the refuse and the water table. Sewage, 
fertilizers, and industrial wastes are common agents of stream pollution, 
and, if unchecked, they may preclude the development of potentially large 
ground-water supplies from some of the stream valleys in the basin. 

CONCLUSIONS 

Large amounts of water are stored in the rocks underlying the upper 
part of the Cape Fear River basin. Dependable ground-water supplies can be 
developed from these rocks in all parts of the basin if the hydrologic con
ditions are properly evaluated and the wells and well fields are designed 
accordingly. 

The chemical quality of the ground water in the basin is generally 
suitable for most uses. However, excessive concentrations of iron, hard
ness, and chloride occur in some local areas. Where necessary, the 
objectionable constituents can be effectively and economically reduced or 
removed by treatment of the water. 

It is not within the scope of this report to provide exact data for 
development of water supplies at specific sites. However, with the avail
able data,·it is possible to predict, within acceptable limits, the general 
hydrologic conditions over a sizable area. Even in similar geologic and 
topographic situations, the hydrologic conditions can differ greatly 
within a short distance. For this reason, it is rarely possible to 
predict accurately the conditions at a specific site prior to actual 
on-site testing. 
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The different geologic, hydrologic, and economic conditions that 
had to be considered in appraising the ground-water resources of the basin 
make it necessary that certain generalized assumptions be made in esti
mating the costs of development. On these assumptions were based the 
estimated costs of construction and operation of hypothetical wells. 
These estimates are valid only for a comparison with estimates of costs 
of developing a supply from surface•water sources or from the different 
geologic units in the basin. Because of these assumptions, the estimates 
given are neither appropriate nor intended for use in detailed planning· 
of a specific system. Planning and design of specific systems require 
geologic and hydrologic data from the actual project site and also the 
services of consulting ground-water hydrologists and qualified 
well-drilling contractors. 
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U.S. GEOLOGICAL SURVEY 

WATER RESOURCES INVESTIGATIONS REPORT 86-413 2 

Errata sheet 

References were ~mitted from captions to figures 

3 and 6 on pages 7 and 19 respectively. The 

correct captions are as follows: 

Figure 3.-·Physical setting of the ground-water system in North Carolina 
(From Heath, 1980). 

Figure 6.--Geologic belts, terranes, and some major structural features 
within the Piedmont and Blue Ridge provinces of North Carolina 

(From Brown, P.M., and Parker, J.M., Ill, 1985). 

The equation on page 33 is incorrect as shown. 

The equation should read: 

yield • a - b(depth) + c(depth x diameter) - d(depth2 x diameter) 

where a, b, c, and d are regression coefficients. 
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STATISTICAL ANALYSIS RELATING WELL YIELD TO CONSTRUCTION PRACTICES 
AND SITING OF WELLS IN THE PIEDMONT AND BLUE RIDGE PROVINCES 

OF NORTH CAROLINA 

By Charles C. Daniel III 

ABSTRACT 

A statistical analysis was made of data from more than 6,200 water 

wells drilled in the fractured crystalline rocks of the Blue Ridge, 

Piedmont, and western edge of the Coastal Plain where crystalline rocks 

underlie sediments at shallow depths. The study area encompassed 65 

counties in western North Carolina, an area of 30,544 mi2 , comprising nearly 
two-thirds of the State. Additional water supplies will be needed in 

western North Carolina as population and industrial development continue to 

increase. Ground water is an attractive alternative to surface water 

sources for moderate to large supplies. The statistical analysis was m~de 

to identify the geologic, topographic, and construction factors associated 

wi~h high-yield wells. 

It is generally held that the crystalline rocks of the Blue Ridge and 

Piedmont provinces yield only small amounts of water to wells, that water is 

obtained from vertical fractures that pinch out at a depth of about 300 feet 

because of lithostatic pressure, and that the function of a large diameter 

well is primarily for storage. These concepts are reasonable when based 

upon the average well drilled in these rocks: a domestic well, 125 feet 

deep, 6 inches or less in diameter, and located on a hill or ridge. 

However, statistical analysis shows that wells in draws or valleys have 

average yields three times those of wells on hills and ridges. Yells in the 

most productive hydrogeologic units have average yields twice those of wells 

in the least productive units. Yells in draws and valleys in the most 

productive units average five times more yield than wells on hills and 

ridges in the least productive units. 

Yell diameter can have a significant influence on yield; for a given 

depth, yield is directly proportional to well diameter. Maximum well yields 

are obtained from much greater depths than previously believed. For 
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example: the average yield of 6-inch diameter wells located in draws and 

valleys can be expected to reach a maximum of about 45 gallons per minute at 

depths of 500 to 525 feet; for similarly located 12-inch diameter wells, the 
average yield can be expected to reach a maximum of about 150 gallons per 

minute at depths of 700 to 800 feet. 

INTRODUCTION 

Additional water supplies will be needed in the Piedmont and Blue Ridge 

provinces of North Carolina (fig. 1) as population and industrial 

development continue to increase. Municipal and induatrial water supplies 
are derived almost exclusively from surface water sources. However, the 

potential for further development of surface water is limited, and ground 

water is an attractive alternative for moderate to large water supplies. 

Ground water 

Ground water in 

provinces has a 

Generally, ground 

requires little 

has many attractive features as a source of supply. 

the crystalline rocks of the Piedmont and Blue Ridge 

relatively@lov cost of development (Cederstrom, 1972). 

water in 
treatment. 

these 

Because 
areas is o~ood chemical quality and 

of the~arse quantity of water in 

storage, the ground-water system usually can sustain moderate yields during 

seasonal dry periods. The use of ground water generally permits other land· 

use activities if they do not impede the infiltration of recharge or 
diminish water quality. 

The crystalline roc~ underlyins the Blue Rids• and Piedmont have the 

reputation for furniahins only small quantities of ground water, This 

impression is the outgrowth of drilling large numbers of domestic 

wells, which do not represent efforts to obtain quantities of water beyond 

the minimum requirement of 2 to 10 gal/min. About 70 percent of all ~ells 

drilled in the Blue Ridge and Piedmont are for domestic supply and most were 

located and drilled without regard to geology, topography, and optimal 

construction. There are, however, a significant number of wells that yield 

a few tens to a few hundreds of sallona per ainute. Additional high-yield 

wells likely could be developed at carefully selected sites throughout the 

area. 
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'Results of studies in several areas of the PieO.Ont, both within &Dd 

outside North Carolina, show that the ground-water syste• can supporc larse 
well yielda. For example, Daniel and Sharpless (1983) reported finding more 

than 300 wells in an eight-county area of central North Carolina that 

produce 50 gal/min or more. Cressler and others (1983) found a substantial 

number of wells in the Georgia Piedmont that yield more than 100 gal/min an~ 

some that yield nearly 500 gal/min. They also found 66 mainly industrial 
and municipal wells that had been in use for periods of 12 to more than 30 

years without experiencing declining yields. Similarly, Cederstrom (1972) 

found that yields of 100 to 300 gal/min are not uncommon for bedrock wells 

in the Piedmont and Blue Ridge provinces from Maine to Virginia. 

To evaluate the potential for large ground-water supplies in the 

Piedmont .and Blue Ridge provinces of North Carolina, the U.S. Geological 
Survey, in cooperation with the North Carolina Department of Natural 

Resources and Community Development, conducted a five-year study of ground

water resources in the region. This report is part of that study. 

Purpose and Scope 

The purpose of this report is to describe a statistical analysis of 

data from a large number of water wells in the Piedmont and Blue Ridge 

provinces of North Carolina that was undertaken to identify factors 

associated with high-yield wells. 

The statistical analysis was· made· by using hydrologic, geologic, 

tapO!raphic, and well-construction data obtained from records of more than 

6,200 water wells. The wells are in an area including all of the Blue Ridge 

and Piedmont provinces in the State and an adjoining narrow strip at the 

western edge · of the Coastal Plain province where a number of wells draw 

water from Piedmont crystalline rocks at shallow depth beneath the 

sedimentary cover. The study area encompassed all of 65 counties in North 

Carolina, an area of 30,544 mi2 , comprising nearly two-thirds of the State 

(fig. 1) 0 
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~e Coastal Plain has little relief in contrast to the adjoining 

Piedmont. It is 

into predominately 
edge at the Fall 

marked by sluggish streams flowing in broad valleys cut 
sand and clay units that thicken seaward from a feather 

Line. Along the western edge of the Coastal Plain, the 

sediments are underlain at shallow depth by crystalline Piedmont rocks (fig. 

3). 

Geolo&Y 

The .geology of the Piedmont and Blue Ridge is extremely complex. All 
major classes 
represented, 

of rocks--metamorphic, 
although metamorphic rocks 

igneous, 
are the 

and sedimentary--are 
most abundant. The 

metamorphic and igneous rocks range in composition from felsic to ultramafic 

and range in age from Precambrian in the Blue Ridge to Triassic and Jurassic 

in the Piedmont. The metamorphism of the rocks varies in grade from low 

rank to high rank, that is, varying in degree of recrystallization and· 

destruction of the original texture; many have been folded and refolded 

during multiple metamorphic and orogenic events. The rocks are broken and 

displaced by numerous faults and zones of shearing, some of which are many 

miles in length. Nearly everywhere are rock fractures without displacement 

called joints. The joints commonly cluster in groups orientated about one 

or more preferred directions. ~!thin the crystalline rocks of the Piedmont 

are downfaulted basins (grabens) filled with sedimentary rocks of Triassic 

age. 

There have been three or more periods of igneous intrusion (Fullagar, 
1971) with the emplacement of plutonic bodies ranging in size from 

batholiths down to dikes, sills, and veins. Most instrusions have been 

metamorphosed, deformed, and fractured, but some are massive and have little 

or no foliation. All rocks have been subjected to uplift, weathering, and 

erosion, which resulted in the widening of fractures and the formation of 

new openings such as stress-relief fractures. These breaks in the otherwise 

solid rock are the conduits for ground-water flow. All of the events and 

processes that are part of the geologic history of the area have given the 

hydrogeologic system properties that control the present-day movement and 

circulation of ground water. 
9 
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•Bedding and planes of metamorphic foliation generally are folded and 

tilted and can have almost any attitude and orientation, Fractures, 

bedding, and foliation create inhomogeneities in the rocks, with the result 
that permeability is usually greatest parallel to bedding and foliation and 

zones of fracture concentration, and least at right angles to the plane of 
these features. 

Bedrock may be exposed at land surface on steep slopes, rugged 

hilltops, or in stream valleys, but nearly everywhere else is overlain by 

unconsolidated material to depths of more than a hundred feet. Collectively 

this unconsolidated material, which is composed of saprolite, alluvium, and 
soil, is referred to as regolith. Saprolite is clay-rich, residual material 

derived from in-place weathering of the bedrock. When the bedrock weathers 

to form saprolite, the relict structures generally are retained and the 

directional properties of permeability are also retained. In many valleys 

the saprolite has been removed by erosion, and bedrock is exposed or thinly 

covered by alluvial dep~sits. Soil is nearly everywhere present as a thin 

mantle on top of both the saprolite and alluvium. The water-storing and 

transmitting characteristics of bedrock and regolith and the hydrologic 

relation between them determines the water-supply potential of the ground

water system in the Piedmont and Blue Ridge provinces. 

Yithin the Piedmont and Blue Ridge of North Carolina there are hundreds 

of rock units which have been defined and named by various conventions more 

in keeping with classical geologic nomenclature than hydrologic terminology. 

The geologic nomenclature does little to reflect the water-bearing potential 

of the different units. To overcome this shortcoming and to reduce the 

number of·rock units to the minimum necessary to reflect the differences in 

water-bearing potential, a classification scheme based on origin, 

composition, and texture was devised (table 1). The rationale behind the 

hydrogeologic units shown in table 1 is the hypothesis that these factors 

would be linked not only to a rock's primary porosity but also to its 

susceptibility to the development of secondary porosity in the form of 

10 
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unit(~). The yield data used for this comparison also were corrected to an 

average 154-foot depth and 6-inch diameter. A regression analysis of well 

yields in the various belts is shown in figure 14. The average difference 

in yield between belts is 0.9 gal/min. Average yield varies from a low of 

about 11.5 gal/min for the Smith River allocthon (SR) and Triassic basins 

(TR) to a high of about 23 gal/min for the Blue Ridge belt (BR). Analysis 

of variance tests found that the average yield of belts at the upper and 

lower ends of the data are significantly different. The inequalities 

significant at the 0.95 confidence level are also shown in figure 14. 

The belts with the highest yields, the Blue Ridge (BR), Chauga (CA), 

and Inner Piedmont (IP), are dominated by high rank metasedimentary rocks, 

mafic gneisses, schists, and quartzites, and include smaller areas of 

metaigneous rocks, all of which have above average yields. The Charlotte 

belt (CH), which is characterized by igneous rocks intruded into country 

rocks of metavolcanic and metaigneous origin (Fullagar, 1971), and the 

Carolina slate belt (CS), which is dominated by metavolcanic rocks (Butler 

and Ragland, 1969), both are belts having low average yields. 

the 

with 

The areas containing sedimentary rocks, the Triassic basins (TR) and 

western edge of the Coastal Plain (CP), are far apart in average yield 

the Triassic basins having the next-to-lowest yield and the Coastal 

Plain the third highest. 

SUMMARY AND CONCLUSIONS 

A statistical analysis was made of data from more than 6,200 wells 

drilled in the crystalline rocks of the Blue Ridge, Piedmont, and the 

western edge of the Coastal Plain where crystalline rocks underlie sediments 

at shallow depths. This analysis was made to identify factors associated 

with high-yield wells. The data were classified according to geologic 

belts, hydrogeologic units composed of similar rock types, topographic 

setting, total and saturated thickness of regolith, water level, casing 

depth, yield, total depth, well diameter, and water use. 
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AVERAGE YIELD=25.23 -0.900 (BELT) 

N = 5496 Wells 

• 

• 

• 

• 
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GEOLOGIC BELT OR TERRANE 

Figure 14.--Average yield of wells of average construction in the geologic belts and terranes of the 
Piedmont and Blue Ridge. provinces of North Carolina. 
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S~x topographic settings were combined into three groups based on well 

yields: hills and ridges, slopes and flats, and draws and valleys. Wells 

on hills and ridges had the lowest yields (averaging about 10 gal/min), 

wells in draws and valleys, the greatest (averaging about 30 gal/min). 

Regolith thickness was about the same regardless of topographic group, but 

saturated thickness was least (about 19 feet) under hills and ridges and 

greatest (about 34 feet) under draws and valleys. Average yields in the 

geologic belts and hydrogeologic units ranged from about 11 to 25 gal/min. 

There was considerable scatter in yields in all geologic belts and 

hydrogeologic units. Of 14 geologic belts, 10 were statistically different 

on the basis of well yield, as were 9 of 21 hydrogeologic units. 

About 70 percent of the wells were drilled for domestic use and, on the 

average, yielded about 11 gal/min; 80 percent of these wells were located on 

hills and ridges. The 30 percent of the wells drilled for public supply and 

commercial-industrial supply yielded about 30 gal/min on the average; about 

50 percent of these wells were located in draws and valleys. The domestic 

wells had an average depth of about 125 feet, the public-supply and 

commercial-industrial wells about 225 feet. Fewer than 2 percent of the 

domestic wells were 8 inches in diameter or larger, whereas nearly 25 

percent of the public-supply and commercial-industrial wells were 8 inches 

or larger. 

Selecting the most favorable hydrogeologic unit or geologic belt alone 

can improve the chance of increasing the yield of the average 6-inch 

diameter, 154-foot deep well from about 11 to 12 gal/min to about 23 to 24 

gal/min, about a two-fold increase. Considering. topography alone, the 

average well on hills and ridges can be expected to average less than 12 

gal/min, whereas wells in draws and valleys can be expected to average about 

29 gal/min, an increase of 2.4 times. When the factors of hydrogeologic 

unit or geologic belt are considered in combination with topographic 

setting, the range in yields is even greater. Wells in draws and valleys in 

the most productive units average five times more yield than wells on hills 

and ridges in the least productive units. 
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the statistical analysis supported some concepts and criteria for well

site selection, such as .the siting of a well with regard to topography. 

More importantly, however, the analysis indicates that some previously held 

concepts may be in error. First and foremost is the generally held concept 

that the crystalline rocks yield only small amounts of water to wells. The 

analysis showed that this concept may be due to cultural bias. Most wells 

drilled in these rocks are small diameter, are located primarily on hills 

and ridges--the poorest possible sites for wells--and are drilled only to 

depths where sufficient water for a domestic supply is obtained. In the 

same theme, well diameter has not been considered to have much effect on 

yield--a large-diameter well was considered a storage tank. Statistical 
analysis shows, however, that for a given depth the yield of a well is 

directly proportional to the well diameter. The larger the diameter the 

greater the yield. 

Well construction in crystalline rocks has long been based on the 

concept of a well intersecting near vertical open fractures and joints that 

because of lithostatic pressure, pinch out at depths of about 300 feet. As 

a result, the drilling of many wells has been arbitrarily stopped when the 

depth of 300 feet was reached. The average well, whether domestic or 

commercial-industrial, is not even that deep. The analysis indicates that 

very few wells have been drilled deep enough to test the full potential of 

the sites. For example, the average yield of 6-inch diameter wells located 

in draws or valleys reaches a maximum of about 45 gal/min at depths of 500 

to 525 feet; the average yield of 12-inch diameter wells located in draws or 

valleys reaches a maximum of about 150 gal/min at depths of 700 to 800 feet. 

Whatever the hydrogeologic unit or topographic location, the chances of 

obtaining high yields are enha~ced by increasing the depth and diameter of 

the well to a much greater extent than previously thought. 

so 
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1.0 INTRODUCTION 

the Comprehensive Environmental Response, Compensation and 

Liability Act of 1980 (CERCLA) (PL 96-510) require• the President to 

identify the 400 facilities in the nation warrantina the hiahest 

priority for remedial action. In order to set the prioritiee, 

C!ICLA require• that criteria be eltabliehed baeed on relative risk 

or danaer, takina into account the population at riek; the hazardous 

potential of the eub1tance1 at a facility; the potential for 

contamination of drinkina water 1upplie1, for direct huaan contact, 

and for deatructioa of senaitive eco1yste .. ; and other appropriate 

factors. 

This document deecribes the Hazard Ranktna Syatea (BIS) to be 

used in evaluatina the relative potential of uncontrolled hazardous 

sub1tance facilities to cau1e human health or eafety problem., or 

ecoloaical or environmental damaae. Detailed inatructiona for uaina 

the HIS are aiven in the folloviaa sections. Uaifor. application of 

the raakina sy1tea in each State vill perait EPA to identify tho•• 

release• of hazardoua 1ub1tance1 that pole the areateet hazard to 

humane or the enviroa..nt. However, the HIS by itaelf cannot 

establieh priorities for the allocation of fund• for re .. dial 

action. Tbe BIS is a mean• for applyina unifora technical judae .. nt 

reaardina th• potential hazard• presented by a facility relative to 

other faciliti••· It does not addres• the feaaibility, 

deairability, or dearee of cleanup required. Neither doea it deal 

l 
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The rankina of faci11t1ee nationally for re~dial actioa v111 

be baeed priaarily oa ~· SF! and SDC may be ueed to identify 

fac111t1•• requirina ... raency attention. 

5 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r-~~~~~~--------~----~-------------·------------------------------~ NUS CORPORATION AND SUBSIDIARIES - TELECON NOTE 
Reference 20" 

CONTROL NO. TOO No. F4·8803-42 DATE: May 3, 1988 

DISTRIBUTION: Custom Finishers, Inc., High Point, North Carolina 

BETWEEN: Wayne Slaydon, Water 
&Sewer Supervisor 

AND: Michael Profit, NUS Corporation 

DISCUSSION: 

OF: City of High Point Water & 
Sewer 

TIME: 1315 

PHONE: (919) 883·3465 

High Point obtains its water from High Point city lake located northeast of town. The intake Is located in Deep 
River, just below the dam which forms High Point Lake. System serves 30,000 connections within the city limits; 
the population of High Point Is 62,000. The system is branching out to serve currently unserved areas of Guilford 
County between High Point and Greensboro. 

. ..c: .. 
. •· 
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NUS CORPORA nON AND SUBSIDIARIES 

CONTROL NO. 

DISTRIBUTION: 

BETWEEN: John Frezell, Town 
Manager 

AND: Eric Corbin, NUS Corporation 

DISCUSSION: 

- Reference 21· 

DATE: 4124/B9 

OF: Town Hall of Jamestown 

TELECON NOTE 

TIME: 1630 

PHONE: (704) 454-113B 

Mr. Frezell was contacted in an effort to determine the source of water for the Jamestown Water Department. 
He stated that they purchase water from the High Point Water Dept., from the Greensboro Water Dept., and they 
have a surface water intake located at the Oakdale treatment facility on the Deep River. He further stated that 
they served at 1,000 residences and at 1 SO businesses. 

NU~ 067 REVIS(D 0615 
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Roger ]ones, Fishery Biologist 

Division of Inland Fisheries 
North Carolina Wildlife Resources Commission 

Raleigh. North Carolina 

Introduction 
Municipal water supply reservoirs are an important water resource in 

the central Piedmont area of North Carolina. These reservoirs are located 
in the most densely populated areas of the state and thus receive extensive 
use which includes sport fishing. The primary purpose of this brochure is 
to provide the sportsmen of North Carolina with information about 
fishing in these central Piedmont city lakes. The lakes are found in ·1m 11 
county area (see map) that forms the Wildlife Resources Commission's 
District Five. The Commission has entered into written agreements with 
several municipalities to develop fish management for each of these lakes. 
Presently, there are eight lakes under such agreements in this area but 
fisheries management assistance has been provided upon request by city 
governments at an additional 12 lakes. 

Commission activities being conducted on these water supply 
reservoirs include fish population surveys, creel surveys, fish stockings, 
and aquatic vegetation control. The Commission has also cooperated 
with municipalities to install fish attractors or reefs in many lakes to 
provide cover for numerous kinds of fish in hopes of improving angler 
success. Information gathered from these and similar activities over 
extended periods of time provide the basis for making fishery manage~ 
ment decisions including selecting and evaluating size and creel limits and 
stocking forage and game fish species. 

The lakes are listed in alphabetical order and are followed by short 
paragraphs describing their location, size and fishery. A guide to the 
facilities available at each lake can be found near the end of this brochure. 

-· 
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Lake Brandt 

Lake Brandt, a raw water source for the City of Greensboro is located 
north of the city on Reedy Fork Creek with access near the d~m off SR 
2303 (Guilford Co.). This lake covers 810 surface acres and has been 
managed by the North Carolina Wildlife Resources Commission 
(N.C.W. R.C.) under the small lakes program since May 1968. The 
major ga~e fishes of Lake Brandt are bluegill, crappie and largemouth 
~as~. Tl_us lak~ supports a very good trophy bass fishery and crappie 
f1shmg IS considered good in the early spring months. Threadfin shad 
and ~h~nnel catfish have been stocked over the past few years, the shad 
prov1dmg forage for crappie and largemouth bass while the catfish were 
stocked to supplement natural reproduction. The lake also supports 
large populations of white catfish and bullheads, which are under· 
harvested, and several large carp are caught each spring. Lake Brandt is 
closed to fishing on Tuesdays during the fishing season and for the entire 
duck hu~ting season. Night fishing was started in 1985 for one day a 
week durr~g the su~mer months. This should provide additional fishing 
opportunrty especrally for catfish and crappie which are commonly 
active at night. 

Old Burlington City Lake 

Old City Lake, a primary water supply for the City of Burlington, is 
located on Stoney Creek near the small community of Hopedale with 
access offSR 1730 via NC 62 north (Alamance Co.). This lake covers 
350 acres and is downstream from Lake Cammack. The old lake 
supports fair to g~od ba~s fishing with the best chances of catching a 
!unker bas~ occ~rrmg ~urmg November and December. Crappie fishing 
IS good w1th nrce strmgers caught during the spring months. Bream 
fishing is ~xcellent wit~ plentiful catches of 8-10 inch sunfish. Striped 
~ass .x wh1te bass hybr1ds are occasionally caught with reports of some 
frsh rn excess of 5 pounds. These fish were originally stocked in Lake 
Cammack and have migrated downstream. Outboard motors are 
restricted to 10 HP on the Old City Lake. 

Lake Cammack 

Lake Cammack, formerly called I.alce Burlington, is a narrow "Y" 
shaped lake covering 840 acres. 1be lake serves as a secondary raw water 
supply for the City of Burlington and has been managed under the small 
lakes program since December 1967. Cammack is located north of 
Burlington on Stoney Creek with access at the marina off SR 1002 
(Alamance Co.). This lake supports many kinds of fish including the 
Marone hybrid. Hybrids were stocked in the early 1980s to provide an 
additional sport fiSh. According to local anglers, the hybrids are best 
caught during the fall months and many fiSh are in the 7-8 pound class. 
The largemouth bass population is mir with numerous small fiSh caught 
in the spring. However, Cammack is noted for its frequent catches of 
lunker bass (8 pounds and above) during the late fall and winter months. 
Many of these lunker bass are caught by jigging in the old stream 
channels. The lake also supports fair to good populations of chain 
pickerel (jack) and redear sunfish (shellcracker).Jack are caught in the 
winter months by trolling in the upper portions of the lake. Also, anglers 
report frequent catches of white bass from Cammack during the early 
spring months. A zoned fishing area is located upstream in both arms of 
the lake. 

Lake Fanner 

Lake Farmer serves as primary source of raw water for the City of 
Yanceyville and is located on Country Line Creek southwest of the 
town. Access to the lake is via a new road running west from SR 1156 
(Old Hwy. 62) about 3 miles from Yanceyville (Caswell Co.). The lake 
covers 369 acres and was filled in 1983. The N.C.W.R.C. stocked Lake 
Farmer in 1984 with largemouth bass, bluegill and redear sunfish. The 
lake will open .to public fishing in 1986 and should provide anglers with 
excellent fishing. 

.· 
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High Point Lake 

High Point Lake, a primary source of raw water for the City of High 
Point, is an impoundment of the Deep River located in the city with 
access at the boat dock off US 29· 70A (Guilford Co.). The lake covers 
approximately 356 acres and was placed in the small lakes program in 
1968. Dominant game fishes present are bluegill, pumpkinseed, 
crappie, Marone hybrids and largemouth bass. Many nice stringers of 
crappie are caught during the spring months. Largemouth bass fishing is 
considered fair to good with a few Junker bass taken during the early 
spring months. Hybrid bass fishing is good and the lake held the state 
record a few years ago. Other species found in the lake are shellcracker, 
bullheads, robin, pickerel and carp. Several large carp and channel 
catfish are caught each year. Excellent pier fishing is available for 
panfishing in the cove adjacent to the marina. The lake has been stocked 
occasionally with thread fin shad to provide adequate forage for crappie. 

Surveys 

Electrofishing is one method that fisheries biologists use to sample fish populations 
in city lakes. Stunned fuh are netted, measured and released unharmed. 

- --- - - - -
Lake Higgins 

Lake Higgins, a secondary raw water source for th~ City of 
Greensboro, is located north of the City on Bush Creek ( trtbu~ of 
Reedy Fork Creek) with access offSR 2135 via US 220 north (GUilfo~ 
Co.) and covers 287 acres. It was placed in the small lakes program m 
May 1968. Largemouth bass fiShing is fair with an occasional lunker 
taken throughout the year; however, most of the fiSh caught average 
around 12 inches in length. Threadfin shad are stocked frequently to 
provide forage for crappie and largemouth ~· Lake Higgins ~so has 
been stocked with channel catfish and Marone hybrids. Hybrtds are 
caught frequently with some fish topping the scales at 10·12 pounds. 
Nice stringers of 3 to 4·pound channel catfish often are caught during 
late spring and summer months. The crappie fiShing is considered fair to 
good by local anglers with the best fishi~g occu.rri~g i.n the spring ~f ?te 
year around brush piles and bridge crossmgs. Htggms IS closed to ftshmg 
on Mondays during the fishing season. Pier fishing is available at the lake. 
Night fishing was started in 1985 for one day a week during the summ~r 
months. This should provide excellent fishing opportunity for hybrtd 
bass and catfish species. Fishing licenses are sold at the lake. 

Lake Holt 

Lake Holt, formerly called Lake Butner, serves as a primary source of 
raw water for the City of Butner. The lake is located on Knapp of Reeds 
Creek northwest of the town with access off SR 1004 near the 
intersection of SR 1103 and SR 1112 (Granville Co.). Lake Holt covers 
330 acres and is surrounded mostly by game lands property which 
provides a scenic background. Ten kinds of fish have been collected in 
fish samples conducted by the N.C.W.R.C. with bluegill, pumpkinseed, 
white perch, yellow perch and largemouth bass being numerous. Large· 
mouth bass fishing is considered fair by local anglers with average size 
around 12·14 inches. Stringers of white perch averaging 8·10 inches are 
frequently caught in 6·8 feet of water over rocky shoals during the 
spring months. Channel catfish have been stocked into Lake Holt and 
are a favorite with many local anglers. 

-
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Reference 24 

NUS CORPORATION AND s.._ .......... ,. .. "'-"" 

CONTROL NO. Fl$.8803·58 

DISTRIBUTION: 

Glass. E. H. Co. Landfill 
Cone Mills Corp.· White Oak Plant 

BETWEEN: Don Grubbs 

AND: Joan Dupont, NUS Corporation 

DISCUSSION: 

DATE: May9,1988 

OF: Guilford Co. Water Dept. 
Greensboro, N. C. 

TELECON NOTE 

TIME: 3:00p.m. 

PHONE: (919) 373·2055 

The Guilford County Water Department obtains its water supply from lake Townsend, Lake Higgins, and Lake 
Brandt. The county has two raw water lines: water from Lakes Brandt and Higgins is treated at Mitchell and 
water from Lake Townsend is treated at Townsend. Water from the different lines is probably combined 
somewhere in the distribution system; Mr. Grubbs said he would have to check pipeline maps to verify this. The 
water system has approximately 66,000 accounts (i.e., connections). 

Inside the city limits of Greensboro, approximately 99.9% of the people are served by the county water system. 
Water is also provided by the county in its service areas outside the city limits; however, residents outside the 
city limits are not required to be hooked up to the water and sewer lines. Mr. Grubbs did not know how to find 
out which residents were not hooked up, other than going through individual account records. 

From the dam at Lake Townsend, Guilford County's water service lines go south. Mr. Grubbs was not sure 
whether areas north of Guilford's service areas (I.e., south of Lakes Townsend and Jeannette) are on wells and 
septic tanks. Residences along service area boundary lines are served by county water. There are no other 
water service areas immediately north of Guilford County's water service areas: the next dosest water service 
area to the north is located in Reidsville, in Rockingham County. 

Lake Jeannette was formerly called Richland Lake, among other names. It is owned by the Cone Mills 
Corporation and has been developed by the company as a residential area. The residents are on Guilford County 
water. 

Groundwater wells in the Greensboro area are approximately 150 feet deep or deeper; Mr. Grubbs has a well 
that is approximately 360 feet deep and supplies good water. He did not know the depth of the water table. 

NU~ 0&7 ~[VI~(D 061S 
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Special Studies 

Series P-23, No. 156 

Estimates 
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or Counties: 
July 1,1985 

U.S. Department of Commerce 
BUREAU OF THE CENSUS 
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Estimates of Households, for Counties: July 1, 1985 

INTRODUCTION 

This report presents estimates of households for 
3,138 counties and county equivalents in the United 
States as of July 1, 1985. County equivalents include 
census areas and boroughs in Alaska, parishes in Loui
siana, the District of Columbia, and independent cities in 
Maryland, Missouri, Nevada, and Virginia. 

Estimates are included for two counties established 
since the 1980 census: Cibola County, NM, created 
from part of Valencia County in 1981; and La Paz 
County, AZ, created from part of Yuma County in 
1 983. The 1980 data shown for these four counties 
are estimates reflecting current boundaries. Data for 
Maui County, HI, include Kalawao County, which had 
only 71 households In 1980. Because of the creation 
of two new counties and the merging of one county 
for statistical purposes, the number of counties (including 
county equivalents) included In this report is one more 
than the 3, 137 counties in 1980 census reports. 
Kobuk Census Area in Alaska (with a boundary change) 
was renamed Northwest Arctic Borough In 1986. 

In addition, this report includes July 1, 1985, 
estimates of population and average population per 
household. The estimates of population are consistent 
with revised county population estimates for July 1, 
1985, issued for Individual States., These estimates 
supersede provisional July 1, 1986, county popula
tion estimates published In 1986,2 The estimates of 
July 1 1 1986, households in this report are consistent 
with previously published State household estimates,3 
except in Arizona where five counties (Including over 
80 percent of the State's population) had special 
censuses in 1986. The use of special censuses in 
developing county household estimates Is discussed 
in the section on methodology. 

The 1980 census data shown on households, aver
age population per household, and population are as 
published in 1980 census reports and do not reflect 
co"eedons to census counts because co"ectJons 

'U.S. a... of the c.n.., CurrMt PocluiMion Alports, Sertee 
P.28, PQ. 85-AL..C 1hrough 85-WY..C (1987·1981), 

2U.s. aun.u of the c.n.., CurrMt PocUM~on ~. s.n. 
P.2e, No. 8!5-&2-c, F'l'ovWof.., &t~tnt~W of r~te ~~rJpcMrJon of eow,. 
flee: July 1, 1985~ 19881. 

3tJ.s. a...., of tt. ear... CurrMt ~ ~ s.n. 
P-215, No. 1010, s~ PopcMflon .nr~ HouMtold ~ wftlt 
Aot. Sa, .nd Compo..,,,. of as.ng.: 1981-Btl (Septaubw 1987). 

were not made to counts of households (occupied 
housing units). The July 1, 1985, estimates of house
holds in this report are consistent with population 
estimates that reflect corrections to 1980 census 
population counts. See the section, Accuracy of County 
Household Estimates, and table A-1 concerning cor
rections to 1980 census counts. 

This report represents the first time that the Census· 
Bureau has published postcensal estimates of house
holds for counties. The research underlying these 
estimates was funded partially by the Department of 
Housing and Urban Development. The methodology 
has been tested using data from the 1970-80 decade; 
however, it will not be possible to test how well the 
methodology works for estimating households for 
counties In the 1980's until results of the 1990 
census become available. 

METHODOLOGY 

Genenll. The method used to prepare July 1, 1985, 
estimates of households for counties assumes that the 
trend (proportionate change) In the adult population per 
household In a county since the 1980 census is the 
same as the estimated trend in the State's adult popu
lation per household during the same period. In general, 
this method representS an extension of the method used 
to estimate households for States based on the national 
trend In the average adult population per household and 
is•efetTedtohereafterastheacUt-population-per-household 
method,4 

One Important difference Is that whereas the adult 
population was defined as 18 years and over in estimat
ing State households, the adult population is defined as 
15 years and over or 20 years and over in estimating 
county households. This situation reflects the fact that 
the undertying county population estimates by age are 
available only for 6-year age groups. The choice between 
defining the adult population as 15 years and over or 20 
years and over Is discussed later in this section. 

~ • cleci..,.. 8l'1d IWUtlon of the me1hod uaed to estimate 
houleholdlforS!Itll, .. s.n. P-2!5, No. 1010, pp. 12-14. Regard
Ing methcdc*glc:AI ~on houeehold MtirMtlon, see Prithwis 
Da Gupta, C8rnpbel Glbeon, Roger Heniot, Enrique Lamas, and 
Meyer Zlttw, '"New ~to &ttnvtlng Houleholda and Their 
Chwec:t8rt.aca for Stame 8l'1d Countlee,'" In U.S. Bureau of the 
c.n.u., ~IQI of rite Scottd AltrtwJ Rf»Hrch Conferenctl: 
MMr:h 23-2tl, 198ti(June 19881, pp. 83-110. 
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I Adult population. The methodology underlying the Can· the territory served by city post offices sometimes 
') sus Bureau's postcensal county age estimates was extends into neighboring counties. For Virginia, the 

developed originally in the late 1970's with the financial estimates of the adult population for counties for July 1, 

I support of the National Cancer lnstitute. 11 In general, the 1985, are based on county population projections by 
method uses a cohort-component technique to carry age prepared by Virginia's Department of Planning and 
forward the census population of a county with data on Budget. 1 These projections, which used net migration 

I births, deaths, inmigration, and outmigration. Estimates patterns for the 1970-80 decade and which are consis-
of inmigrants and outmigrants by age are based on the tent with county population estimates for July 1, 1984, 
pattern of 5-year migration data from the latest decen- were then adjusted using the two-way raking procedure 
nial census with special adjustments for military an~ noted earlier. 

I college populations. These estimates are adjusted, some-
times extensively, so that the estimated total population Group quarters and adult household populations. The 
agrees with the Census Bureau's independent total adult-population-per~ in concept requires 

I population estimate for the county. Medicare data are estimates of the adult household population and of the 
used also in developing estimates of the population 65 adult population per household. Postcensal estimates of 
years and over. The major factor affecting the accuracy the adult population by county are not available sepa· 

I 
of the county age estimates is probably the assumption rately for persons living in households or in group 
that the age pattern of migration for the postcensal quarters; however, since the total group quarters popu-
period is similar to the age pattern in the fiVe years lation by county can be estimated, the adult household 

I 
preceding the census. In addition, sample variation in population is defined here operationally as the adult 
the census migration data, especially for counties with population minus the group quarters population (all 
very small populations, and errors in reporting county of ages) and Is an approximation of the adult household 
residence 5 years ago, are sources of errors In the population. 

I postcensal estimates of migration by age.e It should be The total group quarters population for each county 
noted that proportionate errors In estimates for broad for July 1, 1985, is estimated by adding the group 
age groups, such as used in making county household quarters population covered by administrative data to an 

t) I 
estimates, are lesa than the proportionate errors in estimate of the remaining group quarters population. 
estimates for 5-year age groups because errors in oppo- The latter estimate is derived by ass!Jming that the ratio 
site directions for 5-year age groups counteract each of the remaining group quarters population to the pop-
other. ulation 15 years and over (which Included 98 percent of 

I Estimates of the adult population for counties for the group quarters population In 1980) excluding per-
July 1, 1985, are based on provisional county age sons In group quarters covered by administrative data 
estimates.' These estimates were adjusted to be con- was the same as in 1980. The available postcensal data 

I sistent with revised July 1, 1985, estimatea of total on-group quarters population by county are limited to 
population for counties and of population by age for admlnlltratlve data which included 56 percent of the 
States using a two-way raking procedure. group quarters population enumerated In the 1980 cen-

I For Virginia, the provisional county age estlmatn sua and which Include major group quarters facilities like 
were not used because of problems rnultlng from errors college dormitories and military barracks. 
In the underlying migration data from the 1980 censua. As noted earfler, the adult population Is defined as 15 

I 
There was a tendency for penons who moved from a yeara and over or 20 years and over In using the 
county adjacent to an independent cJtv (of which VIr- &cUt-population-per-household method to estimate house-
ginia has 41) to report the independent city as their holds for countln. Research for the 1970-80 period 
place of residence In 1975,• partly dua to the fact that showed that overaH the 15 + and 20 + definitions of the 

I adult population produced similar average errors in esti-
mates of households for 1980, but that the 20 + deft-

•u.s. BurNu of me c.n... o.r.m Populetion ~ s.n. nitlon produced a lower average error In counties where 

I 
P-23, No. 103, M«hodooogy frx &,.,,_,,.~of the Pop- the group quarters percentage of the county population 
ul6tlon of Cocmtlft, by AQe and Su: July 1, f975(May 1980): 8nd was low and changed lfttfe between 1970 and 1980 Methodology frx Experi'nMrtM eot.ny PopWtJon ~ by AQe, 

and that the 15 + definition produced a lower average Sex, Wid AM»: 1980-IU lfatthc:omk~Q In Cwrent ~ Rlpona). 
'Series P-23, No. 103, op. cit., pp. 13-18. error otherwise. Baaed on this research, the 20 + defi-

I 
7The July 1, 1985, county age M1imatee UNci ..... the latest nltfon was used for the countlea in which the group 

curremtv aveQble. The 1985 Medare deb! UNci In -eloping 1hele quarters percentage was under 2 percent In both the e estlrnatn .,. ~. 8nd ttlue the county age .mn.w UNci 
~ to develop county houMholcl ntimrta 11'1 allo pnwillonll. 

I 
Reviled July 1, 1985, county age MtirMtee will be~ eta laW 
deb! after fiNI1985 ~deb! become available. 1Donatd P. Lillywhlte, Larry E. Robineon, and Julie A. Henderson, 

•u.s. BurNu of the c.n.., 1980 c... of Populetion, ~ Vlr;Wa ~ Projec:tlolw 2000 Md unpubllahed projecUona for 
mentarv Report. PC80-S1·17, GroaM/gmJonfrx~ 1915to 19815, ~of Planring and Budget. Ric:tmolld, VIrginia (October 

I 
1980, !March 1984). 1988). 
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1980 census and the 1985 estimate and changed less 
than 1 percentage point between 1980 and 1985 (61 
percent of all counties) and the 15 + definition was used 
for the remaining counties (39 percent). 1° For a more 
detailed discussion of research for the 197Q-80 decade, 
see the section, Accuracy of County Household Esti
mates. 

The results of the research reflect the low house
holder rate under age 20 nationally and the sizable group 
quarters population in the 1 5-19 age group nationally 
and in many counties. Only about 3 percent of persons 
1 5 to 19 years old in 1980 were householders, com
pared with 52 percent of persons 20 years and over, 11 

and thus trends in the population 15 to 19 years old 
have little effect on trends in households. However, the 
lack of postcensal estimates of group quarters popula
tion by age and the resulting need to define the adult 
household population operationally as the adult popula
tion minus the total group quarters population (i.e., 
treating the total group quarters population statistically 
as adults) introduces more distortion for the 20 + defi
nition than for the 15 + definition. This is because only 
73 percent of the group quarters population in 1980 
was 20 years and over, whereas 98 percent was 15 
years and over. 12 

Adult population per household and household estl
mai8L As noted earlier, the acUt-population-per-household 
method assumes that the proportionate change in the 
adult population per household in a county since the 
most recent census is the same as the estimated pro
portionate change in the State's adult population per 
household during the same period. For the 1980-85 
period: 

Cqnsaen _ Stc1sas• and <; <;11980) • Stnsas• 
c,ll1980) - Slnsao) l1l8!5) = 5111980) 

where 
Cq119815,. = the adult population per household for county 

j in State i In 1985; 
c,111980, = the adult population per household for county 

j in State I in 1980; 
St119815, = the adult population per household for State i 

in 1985;13 and 

1C!tn 1980, 2.!5 percent of the U.S. populdon lived In group 
qu8rUn; 1980 C... of Population. Volume 1, a...-dcl of the 
Population, ChapW B. G«waa PopuJftlon Cllnc,.,.ta. hrt 1, 
United State~ Swnmlry, ~1-81 (M8y 1883), Uble 81. 

11 1980 C... of Population, Vol. 1,~111dcl of the Popu
lation, Chlptlr D. o.t.illd ~ ~. Plrt 1, United 
State~ Summary, PCS0-1-01-A (MM:h 1984), ablee 253 and 285. 

I 11&f., tll6ii 268. 
1:trhi8 ~Ill beMd on the~ ldutt population divided 

by the runber of houMholdl ~ previoulty for the Stata 
(Seriee P-2!5, No. 1010, ap. cit,""" 12·14,. 

-~· ..... · .. 

3 

S;u 9801 = the adult population per household for State i 
in 1980. 

The estimate of a county's adult population can then be 
used to estimate households: 

Hiii198SI = p1111985) 

Clll19851 

where H = households for county i in State j in ..... ., 
1985;and 

P;111985, = adult population for county i in State j in 
1985. 

For counties in California, county household esti
mates were adjusted slightly to reflect estimated changes 
in the distribution of the population 20 years and over in 
individual counties and county groups in three racial/ethnic 
groups: ( 1 ) Asian and Pacific Islander and American 
Indian (including Eskimo and Aleut); (2) Hispanic origin; 
(3) remainder of the population (White non-Hispanic and 
Black non-Hispanic). 14 These adjustments were made 
for county household estimates in California for a com
bination of three reasons: ( 1) the sizable increase in the 
adult population per househol~ relative to the national 
trend, partly because of the increased proportion of 
Hispanics and Asians in the State's population com
bined with the high average population per household 
among these two groups;1a (2) the wide range among 
individual counties and county groups in the 1980-85 
period In the estimates of change in the distribution of 
the population among the three racial/ethnic groups 
noted eartler, and (3) the large number of individual 
coumie8 (generally, counties with over 100,000 popu
lation) for which racial/ethnic estimates are available for 
California.,. 

Aa discussed eartler, the estimates of county popula
tion by age are partlcularty subject to error, partly 
because of the assumption that the age pattern of 
migration for the postcenlal period is similar to the 
pattern in the 5 years preceding the census. In cases 
where the proportionate distribution of the population 

1•Populftlon ~ by RM» ..cJ H~ Origin for St8tu, 
.V.~ Are-. .w1 SMcted ~July 1, 1985 (forth
coming In Cunwlt Populetlon Reporu). 

1'Sertee P-2!5, No. 1010, ap. cit., p. 14. 
1-n. eiZ8 of the ~ to county houMhold ntimatn in 

Calfomie, where the AIIM end PICific w.nder, American lnd~n. and 
~populatioN 20.,... and owr ~an estim8ted 
4.8 percerage points (22.0 percent to 215.8 percent) In the 1980-85 
period, c.n be~ with the mod extnme c:aes. In Los Angeles 
Coumy, wittlen ~ 7.4 pe~cen~ lnc:reae 129.8 per· 
cent to 37.2 pen:ent), the 188!5 houlehold ~ wa edjuated 
downwltd by 1.0 PI'Ciftt,ln Shasta Cowny, with 111 estimated 0.7 
pei'CIIIc.ge.poinl lncreae (4.7 percent to !5.4 percent). the 1985 
houMhold ea1lnwt8 w• adjuated upw.-d by 1.9 percent. See also 
county houlehold edmatee publilhed by the Stata of California 
(Popuidon RMIIrch Unit. ~ of Financl, 1025 P Street, 
s.a.IIIIIID, CA 95814). 
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d Its and non-adults is incorrect, the derived between a u 
· f the average population per household could est1mate o 1 

be incorrect even if the estimate of the average a~u t 
population per household was correct. Toh~rot~ct a~a1nst 
h ossibility of extreme error from t IS s1tuat1on, a 
~o~:Snce was implemented on ~e estimated 198~85 
change in the average popul.at~on per hou~hold 1n a 
county relative to the change 1n 1ts. State. Th1s tolerance 
was based on 1970-80 trends 1n the average adult 
population per household, which showed that ~e change 
for counties differed from the change for the1r State by 
more than 1 0 percentage points ( 1 percentage point per 
year) for less than 1 percent of all counties. For the 1 ~9 
counties in which the estimated county changes 1n 
average population per household differed from their 
estimated State changes by more than 5.25 percentage 
points ( 1 percentage point per year) in the April 1, 1980, 
to July 1, 1985, period, the estimates of the average 
population per household for 1985 were adjusted to thi~ 
tolerance with corresponding adjustments in the esti
mates of households. 

The final step in the estimation procedure was to 
adjust estimates of households and average population 
per household for counties for July 1, 1985, to be 
consistent with special censuses of ,population taken by 
the Bureau of the Census or, in the case of Alaska and 
California, by the State agency participating with the 

I Bureau of the Census in the Federal-State Cooperative 
Program for Population Estimates. (The results of these 
special censuses are reflected in the population esti-

1 mates for July 1, 1985.) These special censuses (with 
counties and dates in parentheses) were taken in Alaska 
(Kenai Peninsula Borough, 8-25-84; Ketchikan Gateway 
Borough, 1 0-28-83; Kodiak Island Borough, 7-16-82), 

I Arizona (La Paz, 11-5-85: Maricopa, 1 0-1-85; Pima, 
4-1-85: Pinal, excluding the towns of Kearny and Supe
rior, 3-14-85: Yuma, 11-6-85), California (Alpine, 10-

1 28-85), Colotado (ArctUeta, 9-20-83), Min' saw(~, 
2-26-86), North Dakota (Mercer, 7-18-83), WisconSin 
(Menominee, 4-28-86), and Wyoming (Uinta, 8-21-86). 

I Except in Arizona, the adjustments to county household 
estimates were very smal. and did not produce any 
changes to State household estimates (rounded to thou
sands) published previously. In Arizona, where special 

I censuses in frve counties included over 80 percent of 
the State's population, the July 1, 1985, State house
hold estimate In this report (1, 176,000) is larger than I the estimate published previously (1, 159,000),17 

ACCURACY OF COUNTY HOUSEHOLD I ESTIMATES 

Genenl. The accuracy of the county household esti
mates depends on the accuracy of the adult-population

~ per-household method and of the underlying estimates 

I 
'

7Serle8 P-215, No. 1010, op. cit., p. 87. 

of adult population. The accuracy of the method (i.e., ~ 

the accuracy of the assumption that county trends in "' 
the adult population per household parallel State trends) 
can be tested using 1970 census data on age and 
households and 1980 census data on age for counties 
to estimate households for counties in 1980. The accu-
racy of the underlying postcensal estimates of adult 
population is more difficult to assess, as discussed later. 

Adult·populatlon-per·household method. The method 
used to estimate households for counties represents an 
extension of the method used .to estimate households 
for States. A test of the method for States for the 
1970-80 decade yielded the following errors in 1980 
household estimates for States: a median error of 0. 7 
percent, a mean error of 0.8 percent, and a root mean 
square error (RMSE) of 1.0 percent. 1e 

Results of various tests of the method to estimate 
1980 county households are shown in table A. In the 
ideal case where group quarters data by age are avail
able (which permits use of actual adult household pop
ulation estimates by age), the 20+ adult definition tests 
better than the 15 + adult definition as measured by 
median error, mean error, and RMSE (columns 1 and 2). 
This result reflects the fact that persons 15-19 years old 
have little effect on the number of households, as ~~ 
discussed in the section on methodology. JJ 

In the case paralleling the actual situation with post· 
censal estimates for counties where estimates of group 
quarters population by age are not available, the choice 
between the two adult definitions is not clear. The 20 + 
adult definition has a lower median error and mean error 
and a higher RMSE than the 15 + adult definition (col
umns 3 and 4). The higher RMSE using the 20 + adult 
definition (owing to more cases of large percent errors) 
reflects the weakness In assuming that the group quar
ters population is all adults when the 20 + aduft popu
lation Is used, as discussed in the Methodology section. 

The similarity In errors between the 15 + and 20 + 
definitions of adult population when it Is assumed that 
the group quarters population Is all adults obscures a 
systematic difference between these two alternatives 
suggested by the preceding discussion: the 15 + adult 
definition tends to perform better when the group quar
ters proportion of a county's population Is high or has 
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Table A. Percent Errors in 1980 Household Estimates for Counties, Classified by Treatment of Group Quarters 
Population 

(Based on the adult·population·per·household method) 
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Using group quarters Assuming group quarters 
population by age population is all adults 

Percent error' 

Total3 ...................................... 

0.0 up to 5.0 .................. .- ................ 
0.0 up to 1.0 •..........•.•..•••••••..•.••.••. 
1.0 up to 2.0 •••••••.••••••••••••••.•••...•••• 
2.0 up to 3.0 .•..•.•••••••••••••••••..•••••••• 
3.0 up to 4.0 ••.••.•••••••••••.•••••••••••.••• 
4.0 up to 5.0 .••.••...••••.••.••..•.•..•••.••• 

5.0 up to 10.0 •••.•.•••.•••••••••••••••••.••.••• 
10.0 up to 15.0 ................................. 
15.0 up to 20.0 •••.••..•••.•.•...•••••..•....••• 
20.0 or more .................................... 

Median error (percent) ...............••.•...•..... 
Mean error (percent! ....••.......••••••..•..••.•. 
Root mean lqU.,.. error (percent)6 

••••••••••••••••• 

- Represents zero. 
'Without regard to sign. 

15+ adult 20+ adult 
definition definition 

. 111 121 

3,125 3,125 
3,064 3,100 
1.395 1,696 

917 922 
471 343 
200 101 

81 38 
55 21 
3 4 
2 -
1 -

1.18 0.92 
1.49 1.16 
2.02 1.57 

Combined 
15+ adult 20+ adult 15+ and 20+ 

definition definition adult definition2 

131 141 (51 

3,125 3,125 3.125 
3.054 3,045 3.073 
1,367 1,522 .1.518 

922 913 938 
475 384 402 
204 168 159 

86 58 56 
65 60 47 

3 9 5 
2 6 -
1 5 -

1.21 1.04 1.05 
1.52 1.48 1.34 
2.07 2.68 1.82 

2 15 + definition for 1,429 counties and 20 + definition for 1,696 counties based on the level and change in the group quarters proportion of 
a county's population. See Methodology and Accuracy of County Household Estimates sections. 

3 lnc:ludes county equivalenm. The total 13A 251 is slightty leu than the 1970 census fiQUre 13,141 I and the 1980 census f~gure (3, 1371 because 
several c:ountin were combined for geographic comparability between 1970 and 1980. 

6The root mean square error-- Pie.2/3, 125 v .~,' 
where e. is the ~. percent error In the ntlmate for county I. 

changed substantially whereas the 20 + adult definition 
tends to perform better when the group quarters pro
portion of a county's population is low and has changed 
little. An analysis of the errors in county household 
estimates by the level and change in the group quarters 
proportion of county population shows that the 20 + 
adult definition performs better when the group quarters 
proportion was below 2 percent in both 1970 and 1980 
with less than a 1-percentage-point change (1 ,696 
counties) and that the 15 + definition performs better or 
the two adult definitions perform about equally well 
when the group quarters level or change is above these 
thresholds ( 1 ,429 counties). The 15 + definition was 
used when the two definitions performed about equally 
well because of the possibility that the procedure for 
making postcensal estimates of the group quarters 
popUation by c::curty may someti 1 1e1 miss sizable c:hallgBS. 18 

As shown in table A, the combined 15 + and 20 + 
definition of the adult population produces a lower mean 

, •tt lhould be noted that proportlonatMy, countY houNhold nd
matM .. not very aenaitiYe to emn In estlmat8a of the group 
QUartlll population. For example, if In a countY with tltimltll of 
10,000 adults and 200 persone In group qu8rUrW, the group~ 
estimate is doubled to 400, the estimated edUt houMhold population 
~ from 9,800 to 9,800, « by 2 percent. raultlng In • 2 percent 
drop In the houMhokl eatlmata. 

error (1.34 percent) and RMSE (1.82 percent) than the 
15 + or 20 + adult definition when the necessary assump
tion is made that the group quarters population is all 
adults (columns 3, 4, and 5). The combined 15 + and 
20 + adult definition was used to develop the July 1 , 
1985, county household estimates, as described in the 
section entitled Methodology. 

Adult population estfmata. The preceding discussion 
of the accuracy of county household estimates made 
using the adult-population-per-household method was 
based on the use of census data on the adult population 
and thus does not reflect errors in postcensal estimates 
of the adult population by county used to make post
censal county household estimates. It Is more difficult to 
assess the accuracy of the underlying postcensal esti
mates of adult population because the degree to which 
postcensal population estimates will be consistent with 
population counts from the next census Is not yet 
known. (The next census will be the standard against 

which to evaluate postcensal estimates of adult popu
lation as well as households.) 
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An earlier test of the adult-population-per-household 

method provides some evidence for the 1970.80 period. 20 

As shown in table 8, the median error, mean error, and 
RMSE in 1980 county household estimates are all I substantially higher when based on post-1970 census 
estimates of the 1980 adult population (columns 3 and 
4) than when based on 1980 census data on the adutt 

I population. While these ~asults show that the accuracy 
of postcensal household estimates depends heavily on 
the accuracy of underlying estimates of the adutt popu-

1 Jation, the implication for post-1980 county household 
estimates is not clear. The national error of closure (the 
difference between the census count of population and 
the population estimate for the census date based on 

I the previous census count carried forward with data on 
births, deaths, immigration and emigration) in 1980 was 
quite high (2.0 percent),21 and the average error in 

I 
20Campbell Gibson in Dea Gupta, et el., op. cit., p. 85, •oemo-

1 
graphic Apelf08Ch to Estimating Tot81 Households for States end 
Countiea end Houaeholda by Type and Size fot Stat81. • 

2 'U.S. Bureau of the eenau., Current PopuiWon Reports, Series 
P-25, No. 1006, Umr.dStatHPopulftion&titMtnMJd~ts 
ofC/JMJge: 1970to 198~. (May 19871. p. 2. 

I 22U.S. Bureau of the Census, Current Populltion Reports, Series 
P-25, No. 98-4, Ev.UtJon of Popu/6tJon &tirMtion ProctldurH ftN 
CocJntia: 19801~ 1988), p. 3 .. 

county population estimates for 1980 was 4.2 percent.22 
The laner figure is of the same order of magnitude as the 
average errors in 1 980 county population estimates 
based on post-1970 census estimates of the adult 
population: 4.6 percent using the 15 + adult definition, 
or 4. 7 percent using the 20 + adult definition (table B, 
columns 3 and 4). 

If the national error of closure in 1990 turns out to be 
about the same as in 1980, it seems likely that the mean 
errors in 1990 county population estimates and in 1990 
household estimates consistent with these population 
estimates would be of the same order of magnitude as in 
1980 with mean errors for 1985 estimates being roughly 
one-half of these levels. If the national error of closure in 
1990 tums out to be low, as in 1960 and 1970 when it 
was less than 0.2 percent,23 it seems likely that the 
mean errors would be substantially less.24 

1980 cenau. ~. The 1985 county household 
estimates are consistent with 1985 county population 
estimates that reflect corrections to population counts. 
More specifically, the provisional 1985 county age esti· 
mates used to obtain estimates of the adutt population, 

23Serin P-25, No. 1006, op. cit., pp. 9, 15-16. 
2~ MD Series P-23, No. 103, op. cit.. 

I Table B. Percent Errors In 1980 Household &tlmatM for CountiM, Claulfled by Type of 1980 Age Data 

I 
I 
I 
I 
I 
I 

Percant error' 

Totat3 ••• • ••• • ••••• • • ••••••..••••••••••••• • • • ••• • • • 
0.0 up to 5.0 .......................................... 

o.o...., to 1.0 ...............................••••.••.• 
1.0 "P to 2.0 ..................................•.•••. 
2.0 IJI) to 3.0 ........................................ 
3.0 up to 4.0 ••••••••.•••• 0. 00 0 ........ 0 .......... 0 •• 

4.0 up to 5.0. ·'· ............. 0 ........... 0 ........... 

5.0upto 10.0 •••.•••.•.•••.••• ; ....................... 
10.0 up to 15.0 ........................................ 
15.0 "13 to 20.0 . ..........................•.......•.... 
20.0or mar. ........................................... 

Median error (percent) ................................... 
MeM error I~ ••••••••••..•••••••. · ................ 
Root mean lqUirW error I percent) ......................... 

-~1*'0. 
'Without regMI to sign. 

Using 1980 cerwua ege cSatr 

1!5+ adult 20+ adult 
definition defilitlon 

(1) 121 

3,125 3,125 
3,038 3,048 
1,187 1,358 

941 944 
547 474 
287 198 
114 72 
83 sa 
4 11 
2 5 . 5 

1.42 1.22 
1.70 1.69 
2.24 2.7!5 

Using post-1970 ceniUS ege eetimetn 
for 1980 

15+ lduft 20+ adult 
definition definition 

13) 141 

3,125 3,125 
2,010 1,993 

448 488 
448 435 
419 427 
371 354 
32!5 311 
83!5 8-47 
214 210 
40 52 
28 23 

3.87 3.68 
4.83 4.87 
8.22 6.45 

I 
zn..... ..-ora w .. calculated before the State trends viNnt of the method wa deloeloped end UMd In comblnadon with the netioMI tntnda 

variant of the method to estirMta houMholds for State~ end thua .. allgh1ty hlgtw th8n the COITMPOIIdi 1g ..-ora shown In table A, co1umn8 3 end 
4. 

31ncluda county equivalents. The total (3, 12511a llightiV Ina th8n the 1970 ceniU8 flgwe 13, 141llnd the 1980 ClniUI figure (3, 137) beclule 
sevetal countiel were combined for geographic comparlbility between 1970 and 1980. 

I 4-J'he root mean IqUiri error•· ry e.2/3, 125 v ,!-, 
where .. ia the eblalute percent error in the eatim8te for ~ 1. 

I 

t) 
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which were used to estimate households as described in 
the section on Methodology, were controlled to esti· 
mates of total population for counties that reflect cor· 
rections to 1980 census population counts. 

The 1 980 census data shown in this report do not 
reflect corrections to census counts because correc· 
tions were made to counts of total population and total 
housing units, but not to counts of total households 
(occupied housing units). In the 1980 census, 80.4 
million, or 91 percent, of the 88.4 million housing units 
enumerated in the United States were occupied housing 
units (households),2!5 The proportion of housing units 
that are vacant (year round or seasonal) varies consid· 
erably by geographic area, and corrections do not always 
involve both population and housing units because of 
group quarters population and vacant housing units; so 
there is no simple formula for adjusting household counts 
based on adjustments to counts of population or hous
ing units. However, to provide an indication of counties 
in which sizable corrections to household counts would 
have been most likely, the published and corrected 
1980 census counts of population and housing units are 
shown in table A-1 for those counties with a correction 
in population or households of at least 1 00 or 1.0 
percent. 

DEFJNmONS AND EXPLANAnONS 

Household. A household consists of all the persons 
who occupy a housing unit. A house, an apartment or 
other group of rooms, or a single room, is regarded as a 
housing unit when it is occupied or intended for occu
pancy as separate living quarters; that is, when the 
occupants do not live and eat with any other persons in 
the structure and there is direct access from the outside 
or through a common hall. 

A household includes the related family members and 
all the unrelated persons, if any, such as lodgers, foster 
children, wards, or employees who share the housing 
unit. A person living alone in a housing unit, or a group 
of unrelated persons sharing a housing unit as partners, 
is also counted as a household. If 1here are 10 or more 
unrelated persons living together or nine or more who 
are unrelated to the per80il in charge, the living quarters 
are defined as group quarters and not as a housing unit. 

Group quanen. All persons not living In households are 
classified as living in group quarters. There are two 
categories of persons in group quarters. The first cate
gory is inmates of institutions and Includes persons 

21U.S. Bureau of the Cenlul, s~ Abl1nlt:t of the UnMd 
St6tn: 1987(1988), p. 710. 

7 

under care or custody in institutions. Examples of insti· 
tutions include facilities for the physically or mentally 
handicapped, homes for the elderly, orphanages, and 
correctional institutions. The second category is "other" 
and includes all persons in group quarters who are not 
inmates of institutions. Examples of other group quar
ters include college dormitories, military barracks, and 
rooming houses. 

Householder. The householder is the person (or one of 
the persons) in whose name the housing unit is owned 
or rented (maintained) or, if there is no such person, any 
adult member, excluding roomers, boarders, or paid 
employees. If the house is owned or rented jointly by a 
married couple, the householder may be either the 
husband or the wife. The person designated as the 
householder is the '"reference person'" to whom the 
relationship of all other household members, if any 1 is 
recorded. The number of householders is equal to the 
number of households. 

ROUNDING OF ESnMATES 

The household and population estimates in this report 
have been rounded to the nearest thousand for States 
and to the neatest hundred for counties. Derived mea
sures (percent change and average population per house
hold) are based on unrounded numbers. 

AVERAGE POPULAnON PER HOUSEHOLD 

Average population per household represents house
hold population (total population minus group quarters 
population) divided by households. See the Methodol
ogy section concerning 1985 estimates of average 
population per household. 

RELATED REPORTS 

The household estimates shown in this report are 
consistent with State household estimates published In 
Current Population Reports, P-25, No. 1010, except for 
Arizona, as described In the section on methodology. 
The 1980 census counts of households for counties 
were published In 1980 Census of Population, Volume 
1, Characteristics of the Population, Chapter 8, General 
Population Characteristics, Parts 2-52, PCSQ-82 through 
PC8Q-852. 



I 

I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 

•• 
I 

r~ 1. Estmates d HouseOOids. for Courties: J(jy 1, 1985 
(A dash (·) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts 
are not included. See text concerning rol.nding and average poptiation per household) 

Average 
popcJatlon per 

HoCJseholda houSehold PopJation 

State and cetny J~1. 
J~1. April 1, Qw.nge, , 98().85 1985 April 1, July 1, April 1, Qlange, 1980-85 

1985 1980 (esti- 1980 1985 1980 
(estimate) (census) Nunber Percent mat., (CetiiUI) (estimate) (census) Number Percent 

~-·············· 1,44<4,000 1,341,858 103,000 7.6 2.73 2.8<4 4,022,000 3,893,888 128,000 3.3 

Autauga •...... · · · · · · · · · · · 11,900 10,197 1,700 16.4 2.92 3.15 34,800 32,259 2,500 7.8 
Baldwin ..•..... ··••••·• •• 32,400 28,775 5,600 20.9 2.75 2.91 89,900 78,556 11,300 1<4.4 
BarbOUr ••••••••• ••••••••• 8,800 8,375 400 <4.9 2.84 2.93 25,200 24,758 400 1.7 
Bbb .•••••.••...••••••••• 5,<400 5,167 200 <4.3 2.98 3.02 18,100 15,723 400 2.5 
BO\rt •••••••••.•••••••••• 13,700 12,882 1,000 7.8 2.75 2.86 37,800 36 ,459 1,300 3.7 
a.111ock ................... 3,500 3,<455 . 0.9 2.96 3.07 10,300 10,596 ·300 ·2.6 
~ler •••••••••••••••••••• 7,600 7,471 100 1.4 2.88 2.88 21,900 21,680 200 0.9 
CalhOun .................. 42,600 39,651 3,000 7.5 2.70 2.82 123,500 119,761 3,800 3.2 
Qllmbera •••••••••••••••• 

14,200 13,520 700 5.2 2.77 2.88 39,600 39,191 500 1.2 
QlerOkee ................. 6,800 6,505 300 5.2 2.78 2.87 19,100 18,760 300 1.7 

011ton ................... 11,300 10,742 600 5.5 2.71 2.83 30,900 30,612 300 1.0 
Q1c)C:taw ••••••••••••••••• 5,600 5,405 200 3.9 2.99 3.11 18,900 16,839 . 0.1 
0811<•· .............••..•• 9,300 8,916 400 4.7 2.93 3.07 27,700 27,702 . .0.1 
Cay ..................... 4,800 4,767 . 0.2 2.74 2.87 13,100 13,703 -600 -4.3 
Oebume ................. 4,700 4,373 300 6.6 2.75 2.87 12,900 12,595 300 2.2 
Coffee •••••••••••••••• ••• 14,700 13,430 1,300 9.8 2.71 2.88 40,100 38,533 1,600 4.2 
Colbert ...•............... 20,300 19,181 1,200 8.1 2.87 2.82 54,700 54,519 200 0.4 
Coneal\ ................. ~ ... oo 5,458 . .0.3 2.79 2.90 16,300 15,884 ·600 ·3.8 
Coosa .................... 3,900 3,899 . -1.1 2.78 2.90 10,800 11,377 -600 ·5.4 
Covington ................ 14,100 13,747 400 2.8 2.58 2.55 38,800 38,850 ·100 .0.1 

CrenshaW ................ 4,900 5,024 ·100 ·2.1 2.70 2.78 13,400 14,110 ·700 -4.9 
rulr'IW'I ••.•.....••..•••.• 23,800 21,758 2,100 9.8 2.71 2.81 65,300 81,642 3,600 5.9 
Dale ..................... 18,300 15,188 1,200 7.7 2.77 2.91 48,800 <47,821 1,000 2.1 
0-.................... 18,500 17,590 900 5.1 2.83 3.02 53,100 53,981 ·900 -1.6 
OeKalb .................. 19,800 19,247 800 2.9 2.89 2.77 53,700 53,658 . . 
Bmore ................... 15,400 14,024 1,400 9.8 2.88 2.97 47,100 43,390 3,700 8.5 
E':scalnbla ................. 12,500 12,853 ·100 .0.9 2.79 2.91 38,500 38,440 ·1,900 ·5.1 
Bow Itt ••••••••••••.••.••• 37,900 38,8154 1,000 2.8 2.87 2.77 102.200 103.057 ·900 -o.9 
Faylt1e ................... 8,900 8,710 200 3.5 2.70 2.78 18,900 18,809 100 0.5 
F,..,..lr1. ••• .••••••..•..•. 10,400 10,209 200 2.0 2.68 2.75 28,100 28,350 ·200 -o.8 

~ .................. 8,700 8,1572 100 1.7 2.74 2.82 2<4,000 24,253 -300 ·1.2 
~ ................... 3,500 3,452 100 2.4 3.03 3.17 10,800 11,02f ·200 ·2.2 ........................... 4,700 4,8150 ·100 ·2.2 3.09 3.18 14,900 15,804 ·700 -4.7 
Henry .................... 5,300 15,268 100 1.3 2.79 2.91 14,900 15,302 -400 ·2.8 
~01'1 •••••••••••••••••• 29,200 28,183 3,000 11.8 2.70 2.83 79,500 74,632 4,900 6.5 
J~ ••••••••••••••••• 18,200 17,888 500 3.0 2.78 2.89 50,800 51,407 -800 -1.8 
Jlffer1011. I I I I I I I I I I I I I I I I 254,200 244,2115 10,000 4.1 2.82 2.71 875,900 871,324 <4,600 0.7 
l.arnar .................... 5,900 15,787 100 1.2 2.77 2.81 18,400 18,453 ·100 -D.4 
~ ............. ~ .. 30,500 28,220 2,300 8.1 2.87 2.80 83,100 80,548 2.500 3.1 
Lawrence ................. 10,400 9,814 800 8.5 2.97 3.08 31.200 30,170 1,000 3.4 

Lll ............... · ....... 30,000 28,973 3,000 11.1 2.52 2.55 80,400 78.283 4,100 5.3 
Umestone ................ 17,800 15,358 2,300 14.9 2.79 2.97 50,500 48,005 4,500 9.8 
l.owrl:l• I I I I I I I I I I I I I I I I I 3,800 3,732 100 1.9 3.38 3.55 12,800 13,253 ·500 -3.4 
MICOr1 ••••••••• II ••••••• I 8,800 8,273 400 4.2 2.77 2.93 28.200 28,829 -800 ·2.2 
Maclaon .................. 81,500 87,082 14,400 21.5 2.73 2.88 228,000 198,9(58 31,000 15.7 
Ma~ .•...•............ 8,300 8,117 200 2.1 2.91 3.07 24,200 25,047 -800 -3.3 
Marien ................... 11,400 10,792 700 8.0 2.89 2.715 31,200 30,041 . 1,200 3.9 
Ma,.,..,l .... ........•..... 28,400 23,489 2,900 12.2 2.88 2.77 70,800 65,822 5,100 7.8 
Motllle ••••.•••.•••••••••• 133,100 123,298 9,800 7.9 2.77 2.91 374,700 384,980 9,700 2.7 
Morvoe ••••••••••••••••••• 7,300 7,242 100 1.2 3.05 3.11 22,500 22,651 ·200 -D.7 

Montgrxnecy .............. 78,400 88,471 7,900 11.5 2.71 2.79 213,400 197,038 18,<400 8.3 
Morgan. •••••••••••••••••• 35,500 31,389 4,200 13.3 2.68 2.84 98,800 90,231 6,<400 7.1 
Perly •• I I I II I I II I I I I I I I I 11 4,400 4,595 ·200 ·3.8 3.18 3.14 14,800 15,012 ·200 ·1.4 
Flc:k ..................... 7,100 6,997 100 1.7 2.98 3.04 21,400 21,481 ·100 -D.3 

'-~~-----------------
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Tai:Ae 1. Estinaes ot HaJsehokis, for Coonties: J(jy 1, 1985-Continued 
(A dash (-) represents zero or rouncs to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census coums 
are not included. See text ccncem1ng roi.Xlding and average PJpulation per household) 

i Average 
I 

l PJpUatlon per 
Households household Popliation 

State and cOtrty Jliy 1, 
Juy 1, April1, Olange, 1980·85 1985 April1, July 1, Aprll1, 0\ange, 1980-85 

1985 1980 (estJ. 1980 1985 1980 
(estimate) (census) NLmber Percent mate) (c...) (estimate) (censua) ~mber Percent 

Allbmla-Cinlruld 

Pike ..••.............•.... 9,900 9,525 300 3.4 2.61 2.75 27,<100 28,050 -600 ·2.2 
RandoiJ:h •••..•••.....•.•. 7,200 7,045 100 1.7 2.75 2.82 19,900 20,075 ·200 ·0.8 
Russell ..•........••.....• 17,400 16,252 1,100 6.8 2.74 2.89 47,800 47,358 500 1.0 
St. Oalr .••••••..••••.•••• 15,600 13.850 1,700 12.5 2.85 2.95 45,800 41,205 4,600 11.0 
Shelby ..•.....•.......... 27,300 21,817 5,500 25.3 2.79 2.98 77,900 66,298 11,600 17.5 
SLmter •......•....••...• 5,100 5,253 ·200 ·3.3 3.08 3.12 16,300 18,908 -600 ·3.7 
Talladega ................. 26,100 24,061 2,000 8.4 2.84 3.00 78,000 73,826 2,200 3.0 
Tallapoosa .........••..... 14,100 13,275 800 5.9 2.70 2.86 38,700 38,676 . . 
Tuscaloosa ••••....••.•••• 50,000 46,820 3,200 6.8 2.61 2.7<1 139,500 137,541 1,900 1.<1 
Walker ........•.......... 24,300 23,817 500 2.0 2.73 2.86 67,100 68,660 ·1,600 ·2.3 
Wastjngton ..........•...• 5,300 5,272 100 1.3 3.14 3.19 16,800 18,821 ·100 ·0.3 
Wilcox •••.....•••••.•.••• 4,500 <1,362 100 2.4 3.13 3.38 1<1,100 1<1,758 ·700 -4.5 
Winston .................. 8,000 7,718 300 3.4 2.69 2.82 21,700 21,953 ·200 ·1.1 

A--.:a ••••••••••••••••• 175,000 131,<163 44,000 33.3 2.87 2.93 522,000 401,851 121,000 30.0 

Aleutian lllanda Censul 
Ar-. .................... 1,600 1,598 . ·3.0 3.07 3.27 7,200 7,768 -600 -7.5 

Anchorage Soro..q, •••••••• 83,200 60,<170 22,800 37.7 2.73 2.80 232,300 174,<131 57,900 33.2 
Bethel C'Ainsua Ar• •.•••••• 2,900 2,684 200 8.7 4.02 4.05 11,900 10,999 900 7.9 
Bristol 911y aoroug, ........ 300 248 100 34.7 2.85 3.07 1,200 1,094 100 9.5 
Olmngwn Census Area ••.. 1,<100 1,214 200 19.1 3.68 3.80 5,300 4,818 700 14.8 
Fairbln<a North Star 

Boroug, ................. 22,<100 18,224 <1,200 23.0 2.78 2.78 88,100 53,983 12,100 22.5 
He.~ra aoro..q, ........... 600 572 . 3.7 2.89 2.93 1,700 1,880 . 2.4 
J Ln-.. eoro..q, ....•...... 9,000 7,035 2,000 28.2 2.72 2.74 24,900 19,528 5,<100 27.7 
Kenll Peninsula eoro..q, ... 14,300 8,548 5,800 67.3 2.88 2.92 41,300 25,282 16,000 63.2 
Ketctjcan Gateway 
eoro..q, ................. 4,500 3,985 500 13.2 2.88 2.78 12,200 11,318 900 8.1 

Kobuk Cenlul Area •••••••• 1,300 1,140 100 12.4 4.18 4.20 5,400 4,831 600 11.8 
Kodak Island eoro..q, ..... 4,100 3,027 1,100 35.9 2.97 3.oe 13,700 9,939 3,800 38.0 
Mataruska-Sulitna 
Bo~ ••••••••••••••••• 11,!500 5,899 5,800 101.2 3.07 3.oe 38,100 17,818 18,300 102.8 

Nome Cenlul Area •••••••• 1,900 1,741 200 11.8 3.88 3.70 7,300 8,537 700 11.0 
North Slope Bo~ ••••••• 1,100 980 100 13.8 3.93 3.91 4,800 4,199 600 14.7 
Pr1nce of Wal..a.rttr 

Ketc:Hkln C'Anlul Area ••• 1,400 1,121 300 27.3 3.21 3.25 4,800 3,822 1,000 26.0 
Sitka~ ••••••••••••• 2,400 2,440 ·100 ·2.8 3.05 3.05 7,700 7,803 ·100 ·1.8 
Skagway-Yala.Cat-Angoon 

CensuiArea ..••••••••••• . 1,100 1,087 . ·1.4 3.09 3.11 3,400 3,478 ·100 ·2.0 
Southeatt Falrt:lanks Cen8ul 

Area .................... 1,900 1,888 200 12.2 3.23 '3.17 8,500 5,878 800 14.3 
Valdez-Cordova Cenlul 

Area •.••.•••••..•••...•. 2,800 2,889 100 3.9 2.81 2.84 8,800 8,348 300 3.2 

Wade Hlmpton Cereue 
Area .................... 900 947 . ·1.9 5.03 4.87 4,700 4,885 100 1.3 

Wrangeii-Peteratlurg Cenlul 
Area .................... 2,100 2,072 . 2.0 2.88 2.89 8,300 8,187 100 1.6 

Yukon-KoyUwk Cenlul 
ArM •••••••••••••••••••• 2,400 2,280 200 7.1 3.29 3.18 9,000 7,873 1,100 14.0 

~ ................ 1,178,000 9!57,032 219,000 22.9 2.83 2.79 3,153,000 2,718,215 435,000 18.0 

Apache ••••••••••••.•••••• 14,900 12,838 2,300 17.8 3.8!5 4.09 57,700 52,108 5,600 10.8 
Cc¥:hise ••••••••.•••.••.•• 32,700 28,977 3,800 13.0 2.76 2.86 93,!500 8!5,1586 7,800 9.1 
Coconino ................ 28,400 21,890 4,500 20.7 2.99 3. 1!5 84,400 7!5,008 9,400 12.5 
Gla ...................... 14,200 12,847 1,300 10.5 2.71 2.87 38,800 37,080 1,700 4.5 

. 
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Tilie 1. Estimates of Households. for Olumies: Jajy 1, 1985-Continued 
(A dash(-) represents zero or rounds to zero. Estimates are consistent with special censuses sinc:e1980. Correctlons to 1980 census counts 
are not included. See text concerning rot.nding and avnge popjation per household) 

State and COI.Wlty 

Qx I i~Ctk':d-Cbrlllrum 

New Haven ............... 
New lonck)n •••••••••••••• 
Tolland ••••••••••••••••••• 
Windham ................. 

~.,. ...•........... 
Kent ..................... 
New Castle ••••••••••••••• 
Sussex ••••••••••••••••••• 

Distdc:t of c:r:..ntiL ••••• 

~--··············· 
Alac:tw.JI. • ••••••• • • •. • ••••• 
Seker •••••••••••••••••••• 
Bay ...................... 
Bradford .................. 
Brevard .•••.•••••••••••••• 
Broward •••••••••••••••••• 
CaJilolJr1 •••••••••••••••••• 
Olarlotte ................. 
Otf\IS ..............•..... 
Oay ..................... 

Colli«. tt tIt tt tt ttttttt II I ................. Columbia 
0 ade ..................... 
0 eSoto .................. 
0 lxfe •.••.••.•••••••• ••••• 

wal .....••••.••.••.•••• 0 
Escaml:il 
Fla 

•................. 
gler .................... 

l'lrllci1 ........•.••••••.• F 
Gadsden .................. 

ctvtst •••••••••••••••••• Gil 
Gladel 
GUf 
Harrill 
Ha 
Hendry 
He 

................... ...................... 
on ..••.•.•.•.•••••• 

rdee ••••• •••••••••••••• ................... 
,-.,cb, ................. 

H ltllands ................. 
H Dsbo~ •••••••••••••• 
Ho lr'rw ••••••••••••••••••• 

I nclanRiv•··· ............ 
J IICklon .................. 
J efferson ••••••••••••••••• 

ayltte ... .............. ...................... ...................... ..................... ..................... 

Llf 
Lak 
Lee 
Leon 
Levy 
u tllfty ••••••••••••••••••• 
M 

M 
M 
M 
M 

adlotl •••••••••••••••••• 

anatM .•••••.••••••••••• 
arion ................... 
artln •••••••••••••••••••• 
onrot ••••••••••••••••••• 

Jliy 1, 
1985 

(eetlmll., 

287,400 
89,100 
39,900 
34,900 

227,000 

35,800 
151,000 
39,800 

250,000 

4,501,000 

65,200 
5,000 

42,700 
6,800 

135-,400 
475,800 

3,500 
38,000 
33,200 
29,200 

48,500 
14,100 

659,400 
7,300 
3,100 

234,700 
94,800 

7,200 
3,000 

14,000 

2,500 
2,500 
4,300 
3,100 
7,100 
7,400 

31,000 
24,700 

287,700 
5,700 

32,000 
14,000 
3,900 
1,500 

53,300 
111,000 
84,100 

9,300 
1,500 
5,100 

74,400 
64,500 
34,600 
31,300 

Households 

Aprll1, 01ange, 1980-85 

1980 
(census) Nunber Percent 

271,542 15,900 5.9 
81,814 7,300 8.9 
36,269 3,600 9.9 
32,209 2,700 8.5 

207,081 20,000 9.5 

32,737 3,000 9.3 
138,944 . 12,100 8.7 
35,400 4,400 12.5 

253,143 -3,000 ·1.2 

3,744,254 756,000 20.2 

54,607 10,600 19.5 
4,243 800 18.0 

34,754 7,900 22.8 
8,297 500 8.7 

101,783 33,600 33.0 
417,517 58,300 14.0 

3,221 300 8.6 
25,922 10,100 38.9 
22,985 10,300 44.8 
21,646 7,600 34.9 

33,980 14,500 42.8 
12,183 1,900 16.0 

609,830 49,800 8.1 
8,258 1,100 17.1 
2,883 400 15.8 

208,351 28,300 12.8 
81,067 13,500 18.7 

4,358 2,900 85.7 
2,785 300 9.3 

12,092 1,900 18.0 

2,008 400 22.4 
2,224 300 13.2 
3,883 800 15.5 
2,904 200 7.5 
8,253 800 13.2 
5,958 1,400 24.3 

17,738 13,300 74.9 
18,980 5,700 30.1 

237,943 49,800 20.9 
5,244 500 9.5 

23,331 8,700 37.3 
13,332 800 4.8 
3,488 400 12.1 
1,413 100 5.5 

41,650 11,700 28.1 
82,509 28,500 34.5 
54,103 10,000 18.5 

7,287 2,000 28.1 
1,485 . 3.0 
4,977 100 2.7 

61,998 12,400 20.0 
45,458 19,100 .. 2.0 
25,883 8,800 33.8 
28,340 . 5,000 18.9 

Average 
popU&tlon per 

household F'opUatlon 

Jliy 1' 
1985 Aprll1, July 1, Apt111, Qlange, 1980-85 

(estJ. 1980 1985 1980 
mate) (census) (estimate) (ceniiUI) ~r Pefeent 

2.61 2.72 773;200 761,337 11,900 1.6 
2.62 2.78 245,500 238,409 7,000 3.0 
2.72 2.86 119,900 114,823 5,100 4.4 
2.66 2.78 96,000 92,312 3,700 4.0 
2.67 2.79 622,000 594,338 28,000 4.7 

2.78 2.88 103,000 98,219 4,800 4.9 
2.66 2.79 412,400 398,115 14,300 3.6 
2.64 2.72 108,700 98,004 8,600 8.8 

2.35 2.40 623,000 638,333 ·15,000 ·2.4 

2.47 2.55 11,365,000 9,746,324 1,618,000 16.8 

2.52 2.60 173,700 151,348 22,300 14.8 
3.10 3.22 17,300 15,289 2,000 13.1 
2.64 2.78 114,600 97,740 18,900 17.3 
2.94 2.87 23,900 2Q,023 3,900 19.3 
2.53 2.64 347,600 272,959 74,600 27.3 
2.34 2.42 1,120,200 1,018,200 102,000 10.0 
2.72 2.84 9,700 9,294 400 4.1 
2.20 2.25 79,500 58,460 21,000 35.9 
2.31 2.38 77,500 54,703 22,800 41.8 
2.9e 3.08 87,600 67,052 20,500 30.6 

2.37 2.49 117,100 85,971 31,100 36.2 
2.81 2.87 40,200 35,399 4,800 13.6 
2.81 2.83 1,744,500 1,625~ ;tf/118,700 7.3 
2.88 2.78 21,400 19,039 2,400 12.4 
2.71 2.78 9,300 7,751 1,500 19.8 
2.80 2.89 830,100 571,003 59,100 10.3 
2.70 2.79 262,900 233,794 29,100 12.5 
2.33 2.49 . 18,900 10,913 8,000 54.9 
2.89 2.73 8,300 7,801 

.7~ 
800 7.9 

3.03 3.24 44,400 41,11& 2,800 8.7 

2.74 2.82 7,200 5,787 1,500 25.5 
2.89 2.89 8,800 5,992 800 13.2 
2.76 2.88 11,800 10,858 1,100 10.3 
2.97 2.99 9,300 .!·!!! 800 8.8 
2.94 3.05 21,200 ~ [~3571,800 9.2 
2.93 3.08 22,800 18,599 4,000 21.8 
2.39 2.48 74,800 44,469 30,300 68.2 
2.31 2.43 58,900 47,528 11,400 23.9 
2.57 2.80 754,700 848,980 107,700 16.7 
2.75 2.78 15,900 14,723 1,200 7.8 

2.35 2.49 77,700 59,898 17,800 29.8 
2.77 2.78 41,400 39,154 2,200 5.7 
2.93 3.04 11,800 10,703 900 8.3 
2.87 2.88 4,500 4,035 400 10.9 
2.38 2.47 128,200 104,870 23,300 22.2 
2.38 2.48 288,800 205,268 81,800 30.0 
2.50 2.57 189,800 148,855 21,100 14.2 
2.57 2.70 24,200 19,870 4,300 21.7 
2.88 2.82 4,500 4,260 200 5.3 
3.01 2.98 15,500 14,884 800 3.8 

2.32 2.38 174,800 148,442 28,200 17.8. 
2.51 2.64 164,800 122,488 42,300 34.5 
2.32 2.40 82,900 64,014 18,900 29.5 
2.20 2.34 71,100 63,188 7,900 12.4 
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TaiM 1. fstmates d Hruseholds, for Cclumies: July 1. 1985-Continued 
(.'. dash(-) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts 
are not Included. See text concerning rollldng and average popiJatlon per household) 

Average 
popUitlon pet 

Householdl household Poj:Uatlon 

State and coeltty JJZ.f 1, 
JIJy 1, April1, Olange, 1980-85 1985 April1, July 1, April1, O'lange, 1980-85 

1985 1980 (est!- 1980 1985 1980 
(estlmat., (cereus) Nlnlber Percent mate) (cenaus) (estimate) (census) l'bnber Percent 

Floltda~ 

Nassau ................... 13,800 10,978 2,800 25.5 2.87 2.98 39,800 32,894 7,000 21.1 
Okalooea ................. 47,600 37,538 10,100 26.8 2.75 2.84 135,100 109,920 ~5,200 22.9 
Cl<eechobee .............. 9,600 6,981 2,600 37.4 2.68 2.85 26,000 20,264 oi.'o<J,.., 5,8oo 28.5 
Cringe ................... 208,000 170,754 37,200 21.8 2.59 2.67 555,000 ...I.!U.....l'l~ 1 I 84,000 17.8 0 

Osceola ••........•••.•••• 29,700 18,615 11,000 59.3 2.54 2.60 76,700 49,287 27,500 55.7 
Palm Beech ••••••••••••••• 305,900 234,339 71,600 30.5 2.33 2.42 724,300 576,66a- 75"~147,500 25.6 
Pasco •••••••••••••••••••• 102,600 81,346 21,300 26.2 2.27 2.34 237,200 193,643 43,600 22.5 
Anell ..................... 361,600 319,527 42,100 13.2 2.19 2.25 803,800 728,531 75,300 10.3 
Polk •••••••••••••••••••••• 136,700 114,394 22,300 19.5 2.58 2.70 368,400 321,652 46,800 14.5 
A.drwn. •••••••••••••••••• 22,200 18,397 3,800 20.5 2.62 2.72 58,700 50,549 8,100 16.1 
St.Johnl ................. 25,800 18,623 7,200 38.7 2.54 2.65 67,900 51,303 16,600 32.4 
St. l.Licfe ••••••••••••••••• 44,900 32,500 12,400 38.0 2.55 2.85 115,700 87,182 28,600 32.8 
Santafaa ............... 22,900 18,595 4,300 23.0 2.82 2.94 65,300 55,988 9,400 16.7 
SaraotL ••••••••••••••••• 109,300 88,739 20,600 23.2 2.20 2.25 243,500 202,251 41,200 20.4 
Seminole ................. 85,000 63,247 21,700 34.4 2.70 2.82 230,900 179,752 51,200 28.5 
swmw •.••..••.•.•..•••.. 11,000 8,582 2,400 28.4 2.52 2.68 29,000 24,272 4,800 19.6 
8\M ...................... 8,900 7,739 1,100 14.6 2.83 2.84 25,400 22,287 3,200 14.2 
Taylor ••• I •••• ••••••••• ••• 

8,700 5,828 900 1!5.8 2.68 2.83 18,200 16,532 1,700 10.0 
Union .................... 2,400 2,119 300 13.3 2.95 2.95 10,700 10,166 500 5.1 
Volulla ................... 130,800 105,773 24,900 23.5 2.32 2.39 310,800 258,762 52,000 20.1 
WlkiJia •••••••••••••••• I. 4,500 3,730 800 21.9 2.85 2.89 13,100 10,887 2,200 20.5 
W.rt011 ••••••••••••••••••• 9,900 8,043 1,800 22.8 2.81 2.84 25,900 21,300 4,600 21.6 
YV~on .••..........•. 5,700 5,235 500 9.2 2.74 2.75 15,800 14,509 1,300 8.8 

~-··············· 2,138,000 1,871,852 ae,ooo 14.2 2.72 2.84 5,975,000 5,463,105 512,000 9.4 

A~ ••••••••••••••••••• e5,500 5,117 400 7.0 2.84 3.00 18,300 15,565 800 4.8 
At~ ••••••••••••••••• 2,100 2,008 100 8.2 3.01 3.05 8,400 8,141 300 4.7 
~ .................... 3,200 3,118 100 3.2 2.81 2.81 8,500 9,379 100 0.8 

Ellk• •••••••••••••••••••• 
1,300 1,208 . 4.0 2.95 3.15 3,700 3,808 ·100 ·2.8 

E!lllcttllwln •••••••••••••••••• 11,400 10,151 1,300 12.5 2.78 2.88 38,100 34,688 3,400 9.8 
~ .................... 3,500 3,034 400 14.7 2.84 2.88 9,900 8,702 1,200 13.8 
Ellrrow' •••••• " •••••••••••• 8,700 7,314 1,400 18.5 2.88 2.90 25,200 21,354 3,900 18.1 
~ ................... 18,100 13,804 2,300 18.8 2.82 2.84 45,800 40,760 4,800 11.9 
Blrl ...................... 8,400 5,870 800 13.3 2.63 2.78 17,300 18,000 1,300 8.2 
Blr'IW1 ••••••••••••••••••• 5,100 4,853 400 8.8 2.73 2.89 13,800 13,525 400 2.8 

B~ ••••·•••••••••••••••• 57,100 52.580 4,500 8.e 2.88 2.78 158,200 150,258 8,000 4.0 
BKkiiV·········· ........ 3,800 3,552 200 8.8 2.88 2.84 10,800 10,787 ·100 ·1.3 
E!rart~ •••••••••••••••••• 3,300 2,784 500 18.4 2.95 3.13 9,700 8,701 1,000 11.9 
E!rodcl ••••••• · •••••••••••• 5.200 4,810 200 3.4 2.88 3.01 15,000 15,255 ·200 ·1.4 
av~ .................... 4,000 3,214 800 25.1 3.05 3.17 12,300 10,175 2,100 20.4 
~ ................... 12,500 11,338 1,200 10.1 2.74 2.88 37,400 35,785 1,800 4.4 
aJrtce .................... 8,700 8,212 500 7.7 3.08 3.08 20,800 19,348 1,300 8.7 
9.1ttl. I I I I I I I I I I I I I I I I I I I 1 4,400 3,887 400 9.2 3.02 3.09 H5,100 13,885 1,400 10.3 
~ .................. 1,900 1,833 100 5.4 2.85 3.07 5,600 5,717 ·100 ·2.1 
~ .................. 5,800 4,388 1,400 32.3 3.03 3.00 17,800 13,371 4,500 33.9 

~ ................... 2,800 2,527 100 4.8 2.80 2.88 7,700 7,518 200 2.5 
Caridi. I I I I I I I I I I I I I I I I II I 22,200 19,002 3,200 18.9 2.72 2.88 83,300 58,348 8,900 12.3 
C.OIOIII. •••••••••••••••••• 14,100 12,848 1,400 11.3 2.78 2.92 38,900 38,991 2,000 5.3 
a.rttor~ .................. 2,400 2,228 200 9.2 3.08 3.28 7,500 7,343 200 2.8 
O'llltwn ••••••••••••••••• 79,100 71,323 7,700 10.9 2.88 2.78 215,700 202.228 13,400 6.6 
~~ •.•......... 3,300 3,012 300 9.7 3.38 3.71 20,700 21,732 ·1,000 -4.7 
~QOigl, •••••••••••••••• 8,000 7,733 300 3.4 2.85 2.81 21,300 21,858 -600 ·2.5 

~-················· 22,800 18,848 5,900 35.1 2.97 3.04 88,100 51,699 18,400 31.8 
&rice •••••••••••••••••••• 29,300 28,587 2,700 10.3 2.35 2.48 77,600 74,498 3,100 4.2 
a.y ..•.................. 1,100 1,193 ·100 -4.9 2.88 2.94 3,300 3,553 ·200 -6.9 

t) 
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T~ 1. Estimates of Hcuseldds. for O:lurties: Jajy 1, 1985-Continued 
(A dash (·) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts 
are not included. See text conceming roll1ding and average popUation per housenold) 

State and ccx.rrty 

Geofgia--Qlntiru!d 

Cayton ••••••••••••••••••. 
Cinch .................... 
Cobb .••.••.•••.•••.•••••• 
CoffH •.............•.... 
Colquitt •••••••••••••••••• 
Columbia ................. 
Cook ••••.•••.•••....••••. 
Coweta •••••••••••••••••• 
Crawford •••••••••.••••••• 
Crisp ••••.•..••••••..••••. 

Dade ..................... 
Dawscn •••••••••••••••••• 
Decatw •••••••••••••••••• 
De Kalb •••••••••••••••••• 
Dodge .................... 
Dooly .................... 
Dougherty ................ 
Douglas •••••••••••••••••• 
!:arty ..................... 
S::hols •••••••••••••••••••• 

Bflngwm ..•.•••.•••••... 
Bbert ••••••••• • · •• ·• •• •• • 
enat.Jel •••••••••••••••••• 

ana .................... & 
F 
F 
Flo 
F 
F 
F 

arnin ................... 
ayeHe ••••••••••••••••••• 

yd ••••••••••••••••••••• 
orayth ••••••••••••••••••• 
rrilln .................. 
Uton •••••••••••••••••••• 

nmer •••••••••••••••••••• Gi 
Gl 
Gly 

ascock ................. 
M •••••••••••••••••••• 

Gordon ................... 
Gtlldy .................... 
Gr..,. ................... 
Gwlrwwtt ••••••••••••••••• 
Haberltwn ............... 
l-laJI •••••••••••••••••••••• 
Hancock .................. 

Haralson ••••••••••••.••••• 
Harris .................... 
Hart ...................... 
Heard .................... 
t-tervy •••••••••••••••••••• 
Houston .................. 
Irwin ••••••••••••••••••••• 
Jcklon •.•.....••.••..••• 
Jasper ................... 
Jeff Davie ................ 

Jeffereon ••••••••••••••••• 
Jenkinl ................... 
Jblnon .................. 
J~ •••••••••••••••••••• 
Lamar .................... 

' : 

J~y 1, 
1985 

(estimate) 

60,400 
2,300 

141,600 
10,200 
12,900 
17,500 
4,700 

15,700 
2,400 
7,000 

3,900 
2,200 
9,000 

196,200 
5,900 
3,400 

35,400 
21,200 

4,300 
800 

8,900 
6,900 
7,200 
2,900 
6,000 

13,900 
29,500 
12,500 
5,800 

243,800 

4,500 
800 

21,900 
11,800 
7,300 
4,000 

88,700 
. 8,200 
30,800 

2,800 
7,400 
8,100 
8,900 
2,400 

14,800 
29,300 

2,900 
10,000 
2,800 
4,000 
6,400 
2,900 
3,000 
8,200 
4,300 

Households 

April1, a.noe. 198().85 

1980 
(cereus) Nunber Percent 

50,449 10,000 19.7 
2,120 100 6.5 

106,595 35,000 32.8 
8,905 1,300 14.3 

12,152 700 6.0 
12,834 4,600 36.2 

4,476 200 4.3 
13,307 2,400 17.7 
2,357 100 3.0 
6,559 400 6.2 

3,998 -100 -2.8 
1,683 500 31.4 
8,315 700 8.7 

172,922 23,200 13.4 
5,887 - -o.2 
3,529 -100 -4.2 

33,043 2,300 7.0 
18,911 4,300 25.2 
4,303 - 0.3 

735 100 10.7 

5,787 1,200 20.1 
8,554 300 5.0 
8,991 200 3.5 
2,859 100 3.1 
5,522 500 9.3 
9,208 4,700 51.2 

28,477 1,100 3.7 
9,395 3,100 32.9 
5,383 400 8.0 

225,308 18,300 8.1 

3,937 500 13.1 
838 - -

19,828 2,000 10.3 
10,280 1,300 13.0 
8,820 700 10.4 
3,787 300 7.7 

55,227 33,500 80.7 
8,388 800 10.0 

28,071 4,500 17.3 
2,781 100 4.8 

8,504 800 14.0 
5,238 900 17.0 
8,288 800 9.8 
2,204 200 9.3 

11,830 3,100 28.8 
25,508 3,800 14.7 

3,013 -100 -2.4 
8,818 1,400 15.8 
2,553 300 9.8 
3,771 200 5.7 

5,948 400 7.8 
2.soe - .().8 
2,955 100 2.3 
5,270 900 18.9 
4,010 300 e.8 

Average 
population per 

household Pop!Jatlon 

Jlif1, 
1985 April1, July 1, April1, Olange, 1980-85 

(estJ. 1980 1985 1980 
mete) (ceneue) (estimate) (census) ~ Percent 

2.76 2.97 167,300 150,357 16,900 11.2 
2.96 3.10 6,800 6,660 100 2.0 
2.62 2.77 373,100 297,718 75,400 25.3 
2.80 2.96 28,900 26,894 2,000 7.5 
2.79 2.88 36,200 35,376 800 2.4 
3.01 3.12 52,700 40,118 12,600 31.5 
2.95 2.99 13,900 13,490 400 2.8 
2.85 2.93 45,000 39,268 5,700 14.5 
3.04 3.21 7,500 7,684 ·200 ·2.4 
2.87 2.93 20,300 19,489 800 4.0 

2.87 2.98 11.800 12,318 -700 ·5.6 
2.85 2.88 8,200 4,774 1,500 30.8 
2.91 3.03 28,700 25,495 1,200 4.6 
2.60 2.75 519,100 483,024 36,000 7.5 
2.78 2.88 17,000 18,955 100 0.3 
3.03 3.03 10,400 10,828 ·500 -4.3 
2.85 2.97 103,500 100,718 2,800 2.8 
3.08 3.20 65,300 54,573 10,700 19.7 
2.98 3.04 12,900 13,158 ·200 -1.8 
2.94 3.13 2,400 2,297 100 4.2 

3.04 3.15 21,300 18,327 2,900 16.0 
2.72 2.83 18,900 18,758 200 0.9 
2.91 2.93 21,400 20,795 600 2.8 
2.77 2.92 8,300 8,428 ·200 ·2.0 
2.55 2.85 15,500 14,748 700 5.0 
3.10 3.15 43,200 29,043 14,200 48.8 
2.59 2.73 78,500 79,800 -1,300 -1.8 
2.81 2.97 35,100 27,958 7,200 25.8 
2.87 2.78 15,800 15,185 800 3.8 
2.45 2.54 817,100 588,804 27,200 4.8 

2.85 2.77 12,000 11,110 900 8.2 
2.75 2.72 2,400 2,382 . 1.0 
2.87 . 2.73 59,100 54,881 4,100 7.5 
2.83 2.81 33,000 30,070 2,900 9.7 
2.87 2.87 21,100 19,845 1,300 8.8 
2.83 3.01 11,800 11,381 800 ·4.8 
2.83 3.00 252,800 188,803 85,900 51.4 
2.88 2.78 28,800 25,020 1,800 7.2 
2.72 2.88 84,400 75,849 8,700 11.5 
3.20 3.34 8,500 8,488 100 0.8 

2.85 2.78 20,000 18,422 1,500 8.3 
2.78 2.92 17,100 15,484 1,600 10.6 
2.77 2.91 18,400 18,585 800 4.3 
2.83 2.93 8,900 8,1520 400 5.9 
2.97 3.08 44,300 38,308 8,000 22.0 
2.88 2.98 85,300 77,808 7,700 9.9 
2.95 2.94 8,800 8,988 -200 ·2.1 
2.74 2.91 27,700 25,343 2,400 9.3 
2.88 2.93 7,800 7,553 - 0.5 
2.98 3.03 11,900 11,473 400 3.5 

2.88 3.05 18,800 18,403 400 2.1 
2.87 2.99 8,400 8,841 -400 -4.7 
2.89 2.88 8,900 8,680 200 2.9 
2.99 3.11 18,700 18,579 2,100 12.5 
2.82 2.98 12,300 12,215 100 0.9 
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TaHe 1. Estimates c:i Hooseholds. for Olurties: July 1, 1985-Continued 

I (A dash (-) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts 
are not lncJuded. See text concerning ro\Ring and average popc.jation per household) 

I 
I· 
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I 
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I 
I 
I 
I 
I 
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State and cOI.I'Ity 

GlorQiia--Olnlh..t 

Lanier .................... 
Laur ..................... 
l.M ••••..•••••••.•••••••. 
Uberty ••.•••••••••••.. ••• 
Uncoln ••••••••••••••••••• 
Long ..................... 
L.ownd• ••••••••••••••••• 
Lumpldn .................. 
McDuffie ................. 
Mcintosh ................. 

Macor1 ••••••••••••••• • ••• 
Madlon .................. 
Marlol1 ••••••••••••••••••• 
Meriwether ••••••••••••••• 
Miler ••••••••••••••••••••• 
MHcl'*l •••••••••••••••••• 
Monroe ................... 
M~gcrnety •••••••••••••• 
Morgan. •••••••••••••••••• 
MUrrlrV ••••••••••••••••••• 

M~················ 
~ton •••••••••••••••••• 
~ .................. 
Oc;let11cfpe •••••••••••••••• 
~11ig •••••••••••••••••• 
~ .................... 
Ac:kiiW ••••••••••••••••••• 
Aerce •••••••••••••••••••• 
flllc:e •••••••••••••••••••••• 
~k •••••••••••••••••••••• 

NMid ••••••••••••••••••• 
Nrwn. ••.•••••••.••••••• 
Ollt~ •••••••••••••••••• 
RIJ:I.r1. I I I I I I I I I I I I I I I I I I I 

~~················· flc::t"IITIC)I d I I I I I I I I I I I I I I I I 

~ctll· ••••••••••••••••• 
SditV ••••.•••••••••••••• 
Scrwen .................. 
S.O:I1C)II ••••••••• I ••••••• 

Spelclng •••••••••••••••••• 
St~ •••••.•.••.••. : •• 
StMart •••..•••••....•••• 
SW'I'It•··················· TIIIJ:)t •••••••••••••••••••• 
Tllllf.ro •.••••.•. I I •••••• 

Tatt..-1 ••••••••••••••••••• 
T8)'for ••••• I •••••••••• I ••• 

Telfair .................... 
T«rrll •• I ••••••••••••••••• 

T~ •••••••••••••••••• 
Tift ...................... 
TOOITD •••••••••••••••••• 
Towna ................... 
Trulen .................. 
Troup •••••••••••••••••••• 

Jlif 1, 
19815 

(eetlrNt .. 

1,900 
13,400 
4,500 

11,300 
2,400 
2,000 

25,600 
3,900 
7,100 
2,700 
4,1500 
8,800 
1,800 
8,800 
·2,400 
8,8tlo 
15,200 
2,300 
4,100 
7,400 

65,700 
12,900 
15,200 
3,300 

10,700 
6,1500 
4,800 
4,400 
3,000 

12,400 

3,100 
4,100 

700 
4,200 
3,100 

ee.soo 
14,800 

1,100 
15,100 
3,100 

18,000 
8,300 
2,000 

10,400 
2,200 

800 
15,900 
2,900 
4,100 
3,900 

13,1500 
12,000 
8,400 
2,300 
2,200 

19,300 

Households 

Aprtl1, Olange, 198().815 

1980 
(cereui) Nl.l'nber Pen:ent 

1,822 100 3.3 
12,447 1,000 7.9 

3,642 800 23.1 
9,629 1,700 17.2 
2,185 200 11.0 
1,1536 500 29.6 

22,609 3,000 13.2 
3,388 500 14.0 
6,270 800 13.15 
2,630 . 1.2 

4,371 200 3.6 
6,1215 700 11.1 
1,687 100 4.15 
8,8n ·100 ·1.0 
2,4015 . ·1.4 
8,48e 300 4.4 
4,887 500 11.0 
2,214 100 3.4 
3,683 400 10.6 
6,1539 800 12.6 

159,112 8,600 11.1 
10,978 2,000 17.9 

4,237 1,000 23.7 
2,947 300 10.4 
8,7415 1,900 22.3 
6,180 300 15.15 
4,161 700 16.3 
3,928 400 11.2 
2,842 200 6.4 

11,413 1,000 8.8 

3,067 100 1.8 
3,398 700 21.1 

772 . - -4.8 
3,891 300 8.4 
3,128 - o.6 

158,801 7,000 11.7 
11,1592 3,200 27.3 

1,1215 - -3.0 
4,769 300 6.8 
3,0151 100 1.9 

16,1" 1,800 11.4 
7,787 1500 6.3 
1,881 100 3.6 
9,465 900 9.7 
2,08e 100 3.1 

7158 - 2.7 
15,1590 400 6.3 
2,883 300 9.8 
3,907 200 5.6 
3,839 100 1.8 

12,789 700 15.6 
10,737 1,300 11.9 
7,872 700 9.6 
2,024 300 115.6 
2,073 100 5.9 

17,41515 1,900 10.8 

Average 
popU&tlon per 

household Poptjatlon 

Jlif 1, 
19815 Aprtl1, July 1, Apri11, 0\ange, 1980-85 
(est!- 1980 19815 1980 

mate) (eenaus) (estimate) (census) tunber Percent 

3.015 3.07 15,800 5,654 200 2.7 
2.78 2.90 38,300 36,990 1,300 3.5 
3.00 3.14 14,100 11,684 2,400 20.6 
3.16 3.12 42,100 37,583 4,500 12.1 
2.90 3.07 7,000 6,716 300 4.8 
2.86 2.94 5,700 4,524 1,200 26.1 
2.73 2.89 72,900 67,972 4,900 7.3 
2.80 2.88 12,000 10,762 1,200 11.3 
2.76 2.93 19,900 18,1546 1,400 7.3 
3.02 3.08 8,000 8,048 . -().2 

3.07 3.13 14,200 14,003 200 1.6 
2.83 2.90 19,300 17,747 • 1,600 8.7 
3.09 3.11 15,500 5,297 200 4.0 
3.01 3.04 20,800 21,229 -400 ·2.1 
2.86 2.91 6,800 7,038 ·200 -3.1 
3.16 3.23 21,1500 21,114 400 2.0 
2.92 3.00 15,600 14,810 1,000 6.6 
2.73 2.89 7,100 7,011 100 1.0 
3.03 3.13 12,400 11,1572 800 7.2 
2.98 3.01 21,800 19,685 2,100 10.9 
2.83 2.76 179,100 170,108 9,000 5.3 
2.99 3.09 39,300 34,-48& ~ 4,800 13.9 
2.82 2.93 14,800 12,427 2,300 18.8 
2.91 3.03 9,1500 8,929 500 5.9 
2.86 2.97 30,700 26,110 4,600 17.6 
2.86 2.97 19,600 19,1151 500 2.5 
2.72 2.78 13,300 11,852 1,600 14.0 
2.90 3.01 12,700 11,897 800 7.1 
2.94 3.09 9,000 8,937 100 1.2 
2.67 2.80 33,600 32,386 1,200 3.8 

2.79 2.8e 8,800 8,9150 ·100 ·1.5 
2.n 2.98 11,700 10,2915 1,400 13.6 
3.06 3.015 2,200 2,3157 -100 -4.7 
2.158 2.68 10,900 10,468 500 4.5 
2.83 2.98 9,200 9,1599 -400 -4.1 
2.69 2.81 191,800 181,629 10,200 5.6 
2.97 3.115 44,200 36~ 1)70 7,400 20.2 
3.08 3.015 3,400 3,433 -100 -2.2 
2.82 2.90 14,600 14,043 500 3.8 
2.81 2.92 8,900 9,0157 ·200 ·2.0 

2.84 2.93 151,800 47,899 3,900 8.2 
2.83 2.72 22,400 21,763 600 2.8 
2.90 3.10 15,700 15,896 ·200 -3.2 
2.74 2.94 30,200 29,360 800 2.8 
3.07 3.13 6,600 8,1536 100 1.1 
2.82 2.68 2,000 2,032 . 0.4 
2.79 2.84 18,000 18,134 ·100 -0.7 
2.74 2.98 8,000 7,902 100 1.1 
2.88 2.87 11,200 11,4415 ·200 -2.0 
2.915 3.09 11,700 12,017 -300 -2.7 

2.78 2.92 38,100 38,098 . 0.1 
2.74 2.93 34,100 32,882 1,200 3.7 
2.79 2.90 23,900 22,592 1,300 5.6 
2.48 2.157 8,100 5,638 500 8.6 
2.72 2.91 e.ooo 6,087 ·100 -0.9 
2.74 2.81 153,900 50,003 3,900 7.7 

-
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Tatle 1. Estimates a Households, for Counties: July 1, 1985-Continued 
(A dash (·) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts 
are not included. See text conceming rounding and average population per houeehold) 

Average 
popUitlon per 

Households household Foj:Uatlon 

State and ccx.nty Jlif 1, 
Juy 1, April1, Olange, 1980-85 1985 April1, July 1, April 1, 01ange, 1980-85 

1985 1980 (eetl- 1980 1985 1980 
(estimate) (census) Nl.mber Percent mate) (ceneua) (eetlmatl) (ceneue) tbnber Percent 

Georgiii-OJntina:l 

Turner ............•.....•• 3,100 3,078 . .0.1 3.05 3.06 9,500 9,510 ·100 .().5 
Twiggs ...••.•............ 3,200 2,812 400 15.6 3.10 3.28 10,200 9,354 800 9.0 
Union •..............••..• 3,900 3,369 500 15.0 2.69 2.78 10,500 9,390 1,200 12.3 
Upson ........•.•.•.•..... 9,700 9,170 500 5.6 2.88 2.80 26,300 25,998 300 1.2 
Walker •.••••••••••••••••• 20,600 19,634 900 4.7 2.72 2.88 56,200 56,470 ·300 .().5 
Walton ..............•.... 11,000 10,006 1,000 10.0 2.96 3.09 32,800 31,211 1,600 5.2 
Ware .................•..• 13,300 12,788 500 4.1 2.73 2.85 37,200 37,180 . ·0.1 
Warren .•...••.•••••.••..• 2,000 2,110 ·100 ·5.8 3.09 3.07 6,200 6,583 ·300 ·5.2 
Washington .......••...... 6,400 6,078 300 5.8 2.99 3.07 19,400 18,842 500 2.9 
Wayrte ••••••••••••••••••• 7,600 6,879 800 11.2 2.80 2.95 21,900 20,750 1,200 5.7 
Webster ..... : ............ 700 756 . -8.1 3.03 3.10 2,200 2,341 -200 -8.o 
Wheeler •••••••••••••••.•• 1,700 1,733 . ·1.3 2.97 2.94 5,100 5,155 . .0.3 
Wtlte •••••••••••••••••••• 4,200 3,499 700 20.9 2.80 2.77 11,400 10,120 1,300 12.4 
Wtltfleld •.....••••••••... 24,700 22,468 2,200 9.8 2.76 2.91 68,500 85,789 2,800 4.2 
Wilcox ••••..•.•..•••••••• 2,600 2,596 . 1.0 2.78 2.87 7,500 7,682 ·200 ·2.1 
Wilkes •.•••..•..•...•.... 4,100 3,880 200 5.0 2.73 2.80 11,200 10,951 200 2.2 
Wilkinson ..•.......••••••• 3,600 3,350 300 7.1 2.98 3.09 10,800 10,368 400 3.8 
Worth .................... 6,000 5,811 200 3.5 3.04 3.08 18,400 18,064 400 2.0 

......................... 330,000 294,052 36,000 12.4 3.08 3.15 1,051,000 964,891 87,000 9.0 

Hawaii ................... 34,900 29,237 15,700 19.4 3.08 3.09 109,500 92,053 17,500 19.0 
HonoiUu. ................. 253,400 230,214 23,200 10.1 3.06 3.15 811,100 782,585 48,500 6.4 
Kaual .................... 14,300 12,020 2,300 18.9 3.14 3.22 45,400 39,082 6,300 16.1 
Mau •••••.••••••••••.•••• 27,700 22,1581 5,200 22.8 3.04 3.10 85,1500 70,991 14,1500 20.4 

~ ••••••..•......... 354,000 324,107 30,000 9.2 2.78 2.85 1,004,000 943,935 60,000 6.4 

Ada ...................... 71,300 63,139 8,100 12.9 2.85 2.89 192,400 173,038 19,400 11.2 
Adami ••••••••••••••••••• 1,200 1,212 . ·2.0 2.83 2.75 3,400 3,347 . 0.6 
~ .................. 24,300 22,489 1,800 8.1 2.77 2.85 68,800 85,421 3,400 5.2 
BelrLake ................. 2,100 2,211 ·100 -15.5 3.20 3.12 8,700 8,931 ·200 -2.9 
Benewlh ••••••••••••••••• 3,100 2,932 200 6.5 2.74 2.81 8,800 8,292 300 3.8 
a~ .................. 11,300 10,772 600 15.2 3.35 3.35 38,300 36,489 1,800 5.1 
Baine .................... 15,500 3,978 1,500 38.9 2.34 2.44 13,100 9,841 3,300 33.15 
Boise ..................... 1,200 1,107 100 9.9 2.53 2.71 3,100 2,999 100 2.8 
Bomer ................... 9,700 8,814 800 9.8 2.88 2.73 28,000 24,183 1,800 7.4 
BomiYile ................ 23,800 21,307 2,300 10.9 2.95 3.08 70,200 65,980 4,300 8.15 

eo~ ................. ?.,800 2,479 200 8.3 2.88 2.92 7,700 7,289 400 5.5 
BAte ••••••••••••••••••••• 1,100 1,072 . .0.9 2.94 3.04 3,200 3,342 ·100 -4.2 
ean. ................... 300 291 . ·11.7 2.89 2.81 700 818 ·100 ·15.6 
Canyon. ................. ; 31,500 28,458 3,000 10.7 2.78 2.88 89,300 83,758 5,800 6.7 
Caribou ................... 2,500 2,874 ·100 ·5.1 3.28 3.22 8,400 8,895 -300 -3.3 
Cassia •••••••••••••••••••• 8,800 8,119 700 10.9 3.03 3.18 20,700 19,427 1,200 8.3 
Oark ..................... 300 282 . 2.6 2.75 2.99 800 798 . ·!5.1 
Oearwater ..••........•••• 3,600 3,635 . .0.8 2.89 2.81 10,000 10,390 -400 -4.2 
o..tw .................... 1,900 1,237 700 156.9 2.88 2.73 5,200 . 3,385 1,800 54.3 
Bmore ................... 7,!500 8,832 700 9.8 2.75 2.92 22,300 21,!565 700 3.2 

Frrilln ••••••....•••••.•• 2,800 2,882 100 4.0 3.42 3.33 9,SOO 8,895 600 8.7 
Franont ••••••.••••••••••• 3,200 3,277 ·100 ·2.6 3.22 3.23 10,500 10,813 -300 ·2.9 
Gem ..................... 4,200 4,219 . 0.3 2.71 2.81 11,800 11,972 -400 -3.1 
Gooclng .................. 4,300 4,143 200 4.4 2.70 2.77 12,100 11,874 200 2.0 
lcllho .................... 5,200 5,150 100 1.5 2.87 2.80 14,300 14,789 ·500 ·3.1 
JlfftriOn ................. !5,000 4,437 500 11.6 3.28 3.43 16,300 15,304 1,000 6.6 
Jtra~M .•••••••••••••••••• 5,200 5,084 100 2.1 2.93 2.90 15,300 14,840 500 3.3 
~lnll .................. 24,600 21,404 3,200 15.0 2.68 2.75 65,800 59,770 7,000 11.8 
1..-nN .................... 11,900 10,258 1,600 115.6 2.40 2.152 31,100 28,749 2,300 8.0 

···················· 2,800 2,881 100 4.4 2.64 2.76 7,500 7,460 . .().1 
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T~e 1. Estimates of Househok:Js, for Coumies: July 1, 1985-Continued 
(A daSh (-) represents zero or rounds to zero. Estimates are consistent with special censuses Iince 1980. Corrections to 1980 census counts 
are not included. See text concerning rounding and average popUatlon per household) 

Average 
popU&tlon per 

Households household Foj:)Uatlon 

State and c~ J&Jy 1, 
July 1, April1, Ow!ge, 1980-85 1985 April1, July 1, AprU 1, Ow1ge, 1980-85 

1985 1980 (est!- 1980 1985 1980 
(estimate) (census) Number Percent matet (census) (estimate) (census) t«Jmber Percent 

~ 

Rawlins •••••••••••••••••• 1,400 1,573 ·100 -8.7 2.62 2.58 3,800 4,105 ·300 -6.3 
Reno ••••••••••••••••••••• 24,900 24,448 400 1.8 2.54 2.58 65,100 64,983 100 0.2 
Rep.~bllc .................. 3,000 3,116 ·100 ·3.7 2.35 2.37 7,200 7,569 ·300 -4.6 
Rice •••••••••••••••••••••• 4,500 4,525 . -o.8 2.42 2.50 11,300 11,900 -600 -4.6 
Riley •.••••••••••••••••••• 21,600 19,269 2,400 12.3 2.40 2.59 64,200 63,505 700 1.2 
Rooks .................... 2,600 2,698 ·100 ·2.8 2.59 2.58 6,900 7,006 ·100 ·1.8 
Rush ..................... 1,800 1,827 . ·1.1 2.34 2.43 4,300 4,516 ·200 -4.7 
Russell ••••••••••••••••••• 3,600 3,612 . 0.7 2.40 2.41 8,900 8,868 . 0.1 
Saline •••••••••••••••••••• 19,700 18,613 1,000 5.6 2.50 2.57 50,100 48,905 1,200 2.4 
Scott ..................... 2,200 2,074 100 4.6 2.63 2.75 5,800 5,782 . 0.2 
Sedgwick ••••••••••••••••• 148,800 137,744 11,100 8.0 2.58 2.62 387,200 366,531 20,700 5.7 
Seward ••••••••••••••••••• 8,900 8,125 700 11.9 2.68 2.75 18,700 17,071 1,600 9.5 
Shawnee ................. 63,000 58,832 4,200 7.1 2.48 2.55 159,700 154,918 4,800 3.1 
Sheridan •••••••••••••••••• 1,200 1,259 ·100 -4.8 2.81 2.79 3,400 3,544 ·100 -4.0 
Shennan ••••••••••••••••• ~.900 2,881 100 2.2 2.45 2.65 7,400 7,759 -400 ·5.2 
Srrith .................... 2,300 2,400 ·100 ·3.8 2.38 2.42 5,600 5,947 -400 -6.1 
Stafford •••••••••••••••••• 2,300 2,307 . 1.0 2.39 2.39 5,700 5,694 - 0.8 
Stanton •••••••••••••••••• 900 794 100 10.1 2.70 2.91 2,400 2,339 . 2.1 

Stev- •••••••••••••••••• 1,700 1,894 - 1.0 2.78 2.78 4,800 4,738 100 1.8 
Sumner •••••••••••••••••• 9,600 9,413 200 2.4 2.58 2.60 25,200 24,928 300 1.0 
T~ .................. 3,200 3,072 100 4.8 2.82 2.84 8,800 • 8,451 300 3.9 
T reoo .................... 1,600 1,598 . 0.5 2.58 2.57 4,200 4,165 . 1.0 
vva~ ••••••••••••••• 2,500 2,487 100 2.3 2.81 2.70 8,800 8,887 ·100 -o.8 
vvanace •••••••••••••••••• 700 740 . -4.3 2.77 2.73 2,000 2,045 ·100 ·2.7 
VVastin~on ••••••••••••••• 3,000 3,270 ·200 •7.2 2.52 2.58 7,800 8,543 ·100 ·8.7 
VVIchlta ................... 1,100 1,050 . 1.1 2.88 2.87 2,900 3,041 ·200 -6.1 
Witson ••••••••••••••••••• 4,700 4,773 . -1.0 2.45 2.51 11.,700 12,128 -400 ·3.3 
VVoodlon ................. 1,800 1,832 ·100 ·2.9 2.40 2.42 4,400 4,800 ·200 ·3.8 
vv~e •••••••••••••••• 65,400 83,392 2,000 3.2 2.83 2.89 173,800 172,335 1,400 0.8 

~-·············· 1,344,000 1,283,355 81,000 8.4 2.70 2.82 3,729,000 3,880,777 68,000 1.9 

Adair •••••••••••••••••••• , 5,800 5,442 300 8.0 2.71 2.78 1!5,900 115,233 700 4.8 
Anen ..................... 5,500 5,185 300 8.3 2.83 2.70 '14,800 14,128 500 3.5 
AndeniOn ................. 5,000 4,414 800 14.3 2.88 2.83 13,500 12,587 900 7.4 
Ballard ................... 3,100 3,287 ·100 -3.8 2.59 2.88 8,300 8,798 ·500 -8.2 
Barren .••••••••••••••••••• 12,900 12,287 600 4.8 2.82 2.73 34,300 34,009 200 0.7 
Bath ••••••••••••••••••••• 3,600 3,438 200 5.8 2.77 2.88 10,200 10,025 100 1.4 
Bell •••••••••••••••••••••• 12,000 11,407 600 5.3 2.82 2.97 34,300 34,330 . .0.1 
Boone •••••••••••••••••••• . 17,200 14,848 2,300 15.8 2.98 3.07 51,300 45,842 5,400 11.8 
Bourbon .................. 8,800 8,814 . 0.4 2.79 2.83 19,300 19,405 ·100 .0.7 

~-···················· 20,100 19,980 100 0.5 2.82 2.73 53,700 515,513 ·1,900 -3.3 

Boyle •••••••••••••••••••• 9,300 8,818 500 5.9 2.57 2.88 25,400 25,088 300 1.2 
E!radten .................. 2,900 2,707 100 5.4 2.83 2.83 7,800 7,738 ·200 ·2.0 
Breathitt .................. 5,200 5,211 . 0.7 3.05 3.18 18,500 17,004 ·500 -3.0 
Brecklnridge .............. 8,200 5;881 300 5.8 2.70 2.85 18,900 18,881 100 0.3 
B.JIIIt1 .................... 14,700 12,944 1,700 13.4 3.11 3.34 45,700 43,348 2,400 5.5 
artl ..................... 4,000 3,839 200 4.0 2.78 2.82 11,300 11,084 200 1.7 
Caldwll .................. 5,100 5,041 100 1.8 2.55 2.83 13,400 13,473 ·100 -o.8 
Cdowiy ••••••••••••••••• 10,700 10,788 - .0.4 2.39 2.48 28,900 30,031 ·1,100 -3.7 
~ .................. 29,200 28,818 600 1.9 2.75 2.87 81,800 83,317 ·1,500 ·1.8 
Calltle ................... 1,900 2,058 ·100 -7.2 2.85 2.88 5,100 5,487 -400 •7.7 

Carron .................... 3,800 3,377 200 8.0 2.88 2.71 9,700 9,270 400 4.3 
Cart •.••••••••••••••••••• 8,800 8,214 600 6.7 2.92 3.02 25,800 25,060 700 2.9 
~ .................... 5,400 5,159 200 4.5 2.79 2.87 15,100 14,818 200 1.8 g::ian. ................. 20,800 19,848 1,200 6.0 2.87 2.95 64,100 68,878 ·2,800 -4.1 

····················· 10,500 9,893 600 6.4 2.74 2.84 29,000 28,322 700 2.6 
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T~ 1. Estinates of Households, for Coonties: July 1, 1985-Continued 
tA dash (-) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts 
are not included. See text concemrng rounding and average poptJation per hOusenold) 

Average 
popUition per 

Householdl household Poi)Uatlon 

State and ccx.nty Jlly 1, 
July 1, April1, Olange, 1980-8!5 198!5 April1, July 1, April1, Olange, 1980-85 

1985 1980 (esti- 1980 198!5 1980 
(estimate) (census) N~.mber Percent mate) (census) (estimate) (census) Number Percent 

~ 

Oay ..................... 7,400 6,821 600 9.0 3.14 3.31 23,600 22.752 900 3.9 
Ointon .••••..••..••..••.. 3,600 3,259 300 9.5 2.75 2.86 9,800 9,321 500 5.5 
Crittenden ..•.•••••......• 3,500 3,466 . 1.3 2.53 2.63 9,000 9,207 ·200 ·2.4 
Clrn~ •••..••••••.... 2,700 2,671 100 2.3 2.72 2.70 7,500 7,289 200 3.0 
Davless .•.......•.•..•.•• 32,600 30,208 2,300 7.8 2.65 2.79 87,800 85,949 1,800 2.1 

Ed~ •••.••..•••••••• 4,000 3,357 600 19.2 2.79 2.92 11,300 9,962 1,400 13.7 
81101t •••••••••••••••••••• 2,200 2,223 . 0.9 3.00 3.11 6,700 6,908 ·200 ·2.6 
EstUI ••••••••••••••••••••• 5,200 4,896 300 6.7 2.86 2.94 15,000 14,495 600 3.8 
Fayette •••.••••.•••..•...• 83,600 75,440 8,200 10.8 2.40 2.56 212,100 204,165 7,900 3.9 
Fleming •••••••••••••••••• 4,600 4,311 200' 5.7 2.70 2.83 12,400 12,323 100 0.9 
Floyd ••••••••••••••••••••• 17,200 15,973 1,200 7.8 2.94 3.04 50,800 48,764 2,100 4.2 
Franklin .•...••••..••..••• 17,100 15,681 1,400 9.2 2.48 2.58 43,900 41,830 2,100 4.9 
FUton ••••.....••••.•••.•• 3,100 3,384 -300 -8.2 2.57 2.61 8,100 8,971 ·900 -9.7 
Gallatin ••••••••••••••••••• 1,600 1,649 . .0.1 2.96 2.93 4,900 4,842 . 0.9 
Garrard ••••••••••••••••••• 4,200 3,940 300 6.6 2.74 2.73 11,600 10,853 700 6.9 
Grlr'lt •••••• I ••••••••••••• 4,700 4,422 300 7.0 2.93 2.97 14,100 13,308 800 5.9 
GlliVes ................... 12,800 12,775 100 0.4 2.53 2.63 32,900 34,049 ·1,100 ·3.3 
Grayson .................. 7,600 7,228 300 4.6 2.82 2.86 21,500 20,854 700 3.1 
Green .................... 4,100 3,982 100 1.8 2.64 2.73 10,900 11,043 -200 -1.6 
Gr~ •••••••••••••••••• 13,100 12,926 200 1.4 2.90 3.01 38,200 39,132 ·900 -2.3 
l-fal1c:oc:k ••••••• ' •••••••••• 2,800 2,552 200 8.3 2.89 3.00 8,100 7,742 300 4.1 
Harcln .••••••••••••••••.•. 27,600 24,610 3,000 12.3 2.79 2.98 92,300 88,917 3,400 3.8 
Harlan .................... 14,300 13,849 500 3.3 2.94 3.01 42,400 41,889 500 1.1 
1-tarrtsarl •••• e e e t e t t t I e e e I e 5,900 5,461 500 8.4 2.61 2.74 15,700 15,165 500 3.3 
Hart ••.••.••••••••••••..•. 5,900 5,43!5 500 9.2 2.75 2.83 16,400 1!5,402 \ 1,000 6.3 
Henderaon ................ 15,800 14,688 1,100 7.3 2.66 2.75 42,500 40,849 1,600 4.0 
tier"ry •••••••••••••••••••• 4,900 4,584 400 7.8 2.69 2.77 13,300 12,740 600 4.7 
Hc:krnan .................. 2.200 2,229 - -1.3 2.58 2.67 5,700 6,065 -300 -5.3 
1--tc»J:IIti,. •••••••••••••••••• 17,500 16,!5!52 900 5.7 2.62 2.74 45,700 46,174 500 1.1 
Jackaon •••••••••••••••... <4,200 <4,029 100 3.6 2.99 2.97 12,500 11,996 ~~~~3'a 500 3.9 
JefftrtOn ................. 264,000 2!50,569 13,400 5.4 2.55 2.69 683,600 •••• go. ~ ·1,<400 .0.2 
J...rirw •••.•.••••••..•. 9,900 8,413 1,500 17.8 2.77 2.95 28,600 26,146 2,<400 9.4 
Johneon ••••..•..••••••••• 8,800 8,195 600 7.5 2.88 2.94 2!5,700 24,432 1,300 5.2 
KerCCI"'' ••••••••••••••••••• 50,500 48,062 2,400 5.1 2.68 2.82 137,000 137,058 ·100 . 
J<rtott •••••••••••••••••••• 5,700 5,451 200 . <4.2 3.17 3.23 18,400 17,940 500 2.5 
Knox ..................... 10,300 9,845 400 4.1 2.88 3.01 30,200 30,239 - ..0.1 
l.at\Je I I I I I I I I I I I I I I I I I I I I 4,500 4,268 200 4.5 2.77 2.78 12,400 11,922 !500 4.3 
Laurel .................... 14,300 12,817 1,500 11.8 2.88 3.02 41,800 38,982 2,800 7.2 

Lawrence ................. .4,900 4,652 200 4.1 3.01 3.01 14,700 14,121 600 4.2 
Lee •••••••••••••••••••••• 2,800 2,832 200 8.4 2.82 2.91 8,000 7,754 200 3.1 
Leslie .................... <4,900 <4,569 400 7.8 3.10 3.25 15,300 . 14,882 <400 3.0 
Letcher ................... 10.000 10,007 - .0.1 3.01 3.08 30,200 30,687 ·500 -1.!5 
Lewis .................... 4,800 4,669 .100 2.2 2.97 3.09 14,300 14,54!5 -300 ·1.7 
Uncoln ................... 6,800 8,521 200 3.5 2.83 2.91 19,200 19,053 100 0.7 
Uvlngston ................ 3,600 3,418 200 6.2 2.48 2.67 9,100 9,219 -100 -1.3 
Logan .................... 9,<400 8,548 900 10.1 2.72 2.80 2!5,800 24,138 1,700 7.0 
Lyor~ ••••••••••••••••••••• 2,200 2,211 - 0.1 2.47 2.51 6,400 5,490 ·100 .0.8 
Mco.ck.n ............... 2<4,100 23,458 600 2.6 2.49 2.58 60,800 61,310 ·500 -o.8 

~~················· 5,400 4,853 500 10.3 3.01 3.16 15,500 15,534 900 5.5 
Met.'~ •.....••..•..•...• 3,700 3,671 100 1.8 2.53 2.72 9,900 10,090 ·100 ·1.<4 
Macllon •••••••••••••••••• 18,400 16,809 1,800 9.2 2.!57 2.73 !54,!500 53,3!52 1,200 2.2 
Magoffln ................. 4,600 <4,151 400 10.2 3.10 3.24 14,300 13,515 700 5.5 
Martcrl ••••••••••••••••••• 5,900 5,599 300 8.o 2.95 3.14 17,800 17,910 ·100 -o.~ 
Maljlhlll .................. 9,900 9,427 !500 5.1 2.57 2.68 2!5,900 2!5,637 200 0.9 
Martin •• ; •••••..••...•...• <4,300 4,182 100 3.4 3.30 3.33 14,300 13,925 400 2.6 
Maaon •••••••••••••.•..•. 6,300 6,381 . .0.4 2.69 2.77 17,200 17,785 -600 ·3.2 

• 
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Talje 1. Estinalesd l-bJseholds. forOlurties: JtJy 1, 1985-Continued 
(A daSh (-) represents zero or rounds to zero. Estlrrates are consistent with special censuses since 1980. Corrections to 1980 Ca'\SUI COYnts 
are not included. See text concerning roLnCing and average poptJatlon per household) 

Average 
popUatlon pet 

Household~ household PopUatlon 

State and cOU'lty JIJy 1, 
JIJy1, Aprll1, a.nge, 1980-85 1985 Aprll1, July 1, Aprll1, Olange, 198o-85 

1985 1980 (.U. 1980 1985 1980 
(estlmatej (ceniUI) Ntmber Percent rrate) (census) (estimate) (c...) tunber Percent 

~ 

Meade •...•.•.••••..•.... 7,200 7,165 100 0.8 3.20 3.18 23,200 22,854 300 1.4 
MerifM •••••... ···•••• ••. 1,800 1,670 100 6.6 2.92 3.02 5,300 5,117 100 2.9 
Mere« ••...•..••••.... , •. 6,900 6,810 100 1.4 2.65 2.77 19,100 19,011 . 0.2 
Metcalfe ••..••..•••.•...•. 3,500 3,267 200 6.3 2.81 2.88 9,800 9,484 400 3.7 
Monroe .••..••.••••••..•.. 4,600 4,418 200 4.8 2.61 2.77 12,200 12,353 ·100 ·1.0 
Montgomery •.•••••••.•••• 7,200 6,884 300 4.1 2.84 2.89 20,500 20,046 500 2.5 
Morgan •..••••.••••....•.• 4,100 3,998 100 1.8 2.93 2.99 12,000 12,103 ·100 .0.4 
Muhlenberg ............... 11,700 11,120 600 5.5 2.66 2.83 32,000 32,238 -300 -o.8 
Nelson ................... 9,700 8,850 1,100 12.1 2.97 3.13 29,300 27,584 1,800 6.4 
llllchola .................. 2,700 2,!597 100 .2.7 2.67 2.73 7,200 7,157 . 0.2 
Clio ..................... 7,700 7,!585 100 1.8 2.78 2.83 21,600 21,765 ·200 .0.8 
Ocl'llfn .................. 8,700 8,026 700 8.9 3.09 3.15 29,800 27,795 2,000 7.2 
ONen •••••••••••••••••.•• 3,400 3,193 200 8.1 2.75 2.77 9,400 8,924 500 5.3 
ONsley ................... 1,900 1,890 . 0.9 2.91 3.02 5,800 5,709 ·100 ·2.!5 
~etctL •••••••••••••••• 3,700 3,734 ·100 ·1.3 2.95 2.92 10,900 10,989 . .0.4 
Petty ••••••••••••••••••••• 11,500 10,573 1,000 9.1 3.00 3.17 34,800 33,763 1,000 3.1 
Flke •••••••••••••••••••••• 27,500 26,393 1,100 4.2 3.00 3.06 83,000 81,123 1,900 2.3 
f'clwel ...••..........•... 3,900 3,518 400 10.6 3.04 3.12 12,000 11 '101 900 7.8 
~asld ................... 17,800 18,128 1,700 10.3 2.68 2.79 48,600 45,803 2,800 6.2 
Roberteon ................ 800 808 . ·1.4 2.83 2.80 2,300 2,285 . .0.4 
Aockcastle ................ 5,200 4,729 500 10.8 2.78 2.94 14,600 13,973 600 4.5 
Rowo~n ................... 8,400 5,952 500 8.0 2.60 2.72 19,300 19,049 200 1.2 
A.Jiaell ................... 5,500 4,935 600 11.8 2.71 2.78 15,000 13,708 1,300 9.7 
Scott ••••••••••••••••••••• 7,700 7,268 400 5.5 2.74 2.88 21,900 21,813 100 0.5 
Shalt¥ ................... 8,500 7,859 600 7.8 2.74 2.88 24,000 23,328 800 2.8 
Slr'r1J)IIOI"' •••••••••••••••••• 5,500 5,224 200 4.8 2.74 2.79 15,100 14,673 400 2.8 
Spencer •••••••••••.•••••• 2,200 2,028 200 10.5 2.78 2.93 8,200 5,929 200 4.1 
Taytor ••.••••••••••••••••• 8,100 7,559 500 8.7 2.81 2.74 22,000 21,178 800 3.9 
Toc:k:t ••••••••••••••••••••• 3,900 4,133 -300 .e.7 2.78 2.85 10,800 11,874 ·1,000 -8.8 
Trigg •••••••.••••••.••••.• 3,500 3,350 300 8.2 2.83 2.75 9,700 9,384 300 3.4 
Trl~e .••.•.•....•.•..... 2,200 2,124 . 1.9 2.84 2.91 8,200 6,253 . -o.8 
u~ .................... 5,800 5,398 400 8.1 2.&4 2.88 17,800 17,821 . .0.2 
Warren ••••••••••••••••••• 30,100 24,833 5,200 21.1 2.59 2.87 82,000 71,828 10,200 14;2 
VV~an ••••••••••••••• 3,400 3,482 ·100 ·2.8 2.98 3.02 10,300 10,784 -500 -4.7 
vv~ ..•••..•.••.....•.• 8,100 5,817 300 5.1 2.18 2.90 17,700 17,022 700 3.8 
wet.t •.................. 5,500 5,4115 200 3.2 2.83 2.71 14,900 14,832 . 0.3 
WNtley' ••..••••• •••.•.•••• 12,600 11,331 1,300 11.0 2.74 2.88 35,500 33,398 2,100 8.4 
Wc:Me •••••••••••••••••••• 2,600 2,282 200 10.8 2.78 2.89 7,100 8,898 400 5.7 
Woodford ................ 8,700 5,847 800 12.9 2.73 2.93 18,700 17,778 900 5.2 

~ •...........••• 1,557,000 1,411,788 145,000 10.3 2.82 2.91 4,488,000 4,205,900 280,000 8.7 

Acadia Parilh ••••••••••••• 19,400 18,117 1,300 7.0 3.04 3.08 59,800 !58,427 3,100 5.8 
A len Parllh ............... 7,500 7,272 200 3.3 2.84 2.92 21,500 21,390 100 0.6 
AICtnllcn Plrllh •••••••••• 18,800 15,494 3,300 21.1 3.07 3.21 58.000 50,088 7,900 15.8 
A-.nJ)tlon Partlh ••••••••• 7,200 8,479 800 11.7 3.24 3.41 23,500 22,084 1,400 8.3 
Avoyellll Plltlh ••••••••••• 14,400 13,544 900 8.e 2.93 2.99 43,200 41,393 1,900 4.5 
~Pirllh ••••••••• 10,700 9,507 1,200 12.3 2.94 3.01 32JSOO 29,892 2,900 9.6 
BII'WIIe Parllh •••••••••••• 8,100 5,848 300 4.3 2.74 2.79 18,800 18,387 400 2.5 
Bouler Plrtlh ............. 31,200 28,877 4,500 18.8 2.82 2.94 90,500 80,721 9,800 12.2 
c.ddo Parllh .............. 100,800 90,714 10,100 11.1 2.81 2.75 272,100 252,358 19,700 7.8 
~Pirlltl ••••••••••• 80,200 58,395 3,800 8.7 2.85 2.93 174,300 187,223 7,000 4.2 

<::lldwll Parlltt •••••••••••• 4,100 3,881 200 4.7 2.715 2.73 11,400 10,7151 600 5.8 
Clrneron Parilh ••••••••••• 3,200 3,020 200 6.5 3.07 3.09 9,900 9,3315 600 5.9 Cit....,... Plrlltl .......... 4,200 4,085 100 2.4 3.01 2.97 12,700 12,287 500 3.7 
O&lborne Parilh ••••••••••• 8,400 6,105 300 5.5 2.75 2.78 18,400 17,095 1,300 7.8 
Concordia Parllh •••••••••• 8,100 7,578 500 8.7 2.91 3.01 23,700 22,981 700 3.2 
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Ta!M 1. Estinales of Households. for Qlurties: JtJy 1, 1985-Continued 
(A dash (·) represents zero or rounds to zero. Estimates are consistent with special censuses since t 980. Corrections to 1980 census counts 
are not included. See text concerning rolning and average p:)pUation per household) 

Average 
poptJatfcn '* 

Householcla household PopJitlcn 
State and coutty J~1. 

JIJy 1, Apr\11, Olange, 1 98().85 1985 Apr\11, July 1, Aprl1, 0\ange, 1980-85 
1985 1980 (estJ. 1980 1985 1980 

(estfmltel (census) Nunber Percent mat &I (eeneua) (estimate) (eereua) tunber Percent 

~ 

Wlr11:),.,,,,,, •••••••••••••• 18,100 15,608 500 3.3 2.68 2.73 48,500 48,258 300 0.8 
Wrfg,t ••••••••••••••••••• 20,500 18,428 2,000 11.1 3.04 3.15 83,000 58,681 4,300 7.4 
YellOw Meclelne ••••••••••• 4,800 4,991 -200 -3.1 2.65 2.68 13,100 13,653 -600 -4.1 

w . ,, •••.....•..•... 891,000 827,169 64,000 7.7 2.88 2.97 2,814,000 2,520,838 94,000 3.7 

Aclatna •.•................ 13,900 12,808 1,100 8.3 2.81 2.94 39,400 38,035 1,400 3.6 
Aleom .•••.....•.....••••• 12,100 11,940 100 0.9 2.70 2.75 32,700 33,038 -400 ·1 .2 
Arnte ....•......•..••.•.• 4,600 4,365 200 4.5 2.91 3.08 13,300 13,369 ·100 -0.6 
Attlla .................... 6,600 6,862 ·200 ·3.1 2.92 2.87 19,500 19,665 -300 ·1.7 
Benton ••••••••••••••••••• 2,800 2,577 200 9.0 3.08 3.18 8,800 8,153 400 5.3 
Bolivar ................... 13,900 13,571 300 2.5 3.07 3.28 44,300 45,985 ·1,700 -3.6 
~ .................. ' 5,600 5,420 200 2.9 2.78 2.88 15,500 15,884 ·100 -0.9 
Carrclfl, I I I I I I I I I I I I I 1 I I 111 3,400 3,203 100 4.8 2.89 3.05 9,700 9,778 ·100 ·1.0 
QKklsaw •••••••••••••••• 8,000 5,871 100 2.0 2.97 3.02 17,900 17,853 100 0.3 
Q1c)ctaw ••••••••••••••••• 3,000 2,997 . 1.4 2.90 2.95 8,900 8,998 ·100 -0.6 
011~ ••••••••••••••••• 3,400 3,574 ·100 -4.1 2.98 2.99 12,100 12,279 ·200 ·1.4 
Oalke ••••••••••••••••.•.. 8,oog 5,784 300 4.8 2.80 2.!U 18,900 18,945 ·100 -0.3 
Cay ••••••••••••••••••••• 7,100 8,778 300 5.0 2.99 3.04 21,800 21,082 700 3.2 
~ ................. 11,600 11,692 ·100 .0.4 3.00 3.12 35,400 38,918 ·1,500 -4.0 
Copllh ................... 8,900 8,520 300 3.9 2.87 2.99 28,500 28,503 . . 
Covington ................ 5,500 5,171 400 7.2 2.93 3.oe 18,300 15,927 400 2.5 
DeSoto .................. 19,800 18,331 3,200 19.8 3.12 3.29 61,100 53,930 7,200 13.3 
Forrelt ................... 25,200 22,978 2,200 9.8 2.53 2.88 68,100 88,018 2,000 3.1 
Frnln .................. 3,100 2,918 100 4.9 2.81 2.79 8,700 8,208 400 5.4 
Glof'QIIIe I I I I I I I I I I I 1111111 5,300 4,828 500 9.4 3.03 3.14 18,100 115,297 800 5.4 
~ ................... 3,000 3,085 . ·1.4 3.12 3.18 9,500 9,827 -300 -3.1 
~ ........... ~ ...... 7,700 7,111 600 8.7 2.81 2.94 22,000 21,043 900 4.3 
~ .................. 10,500 8,182 2,400 28.8 2.84 2.!U 30,800 24,537 8,100 24.7 
... ~"ft~Jort •••••••••••••••••• 80,300 52,202 8,100 115.8 2.89 2.815 170,!00 1157,885 12,900 8.2 
Hrda •••••••••••••••••••• 92,100 85,902 8,200 7.2 2.73 2.83 2!59,400 250,9i8 8,400 3.4 
~ ................... 7,300 7,034 300 3.8 3.10 3.19 23,100 22,970 100 0.8 
~~··············· 4,300 4,281 . 0.5 3.21 3.25 13,800 13,931 ·100 .0.7 

~~················ 800 784 . ·1.8 2.99 3.29 2.200 2,513 -300 ·10.8 
ltaw'~ •••••••••••••••• 7,300 7,0155 300 4.0 2.78 2.85 20,800 20,518 100 0.8 
JKklorl ••••••••••••••••.• 42,400 37,588 4,800 12.8 2.95 3.10 128,800 118,015 8,800 7.5 
J~ .•••.••.•••..•••.•• 5,800 5,581 200 3.7 3.00 3.08 17,400 17,285 100 0.8 
Jlffertart ••••••••••••••••• 2,700 2,775 ·100 -3.8 3.29 3.30 8,800 9,111 -400 -4.0 
Jllffertart O.VIe ••••••••••• 4,700 4,358 300 7.3 3.05 3.15 14,400 13,848 500 3.8 
J~ •••••••••••••••••••• . 22,700 21,548 1,100 5.2 2.70 2.80 82,800 81,812 900 1.4 

~-·················· 3,200 3,245 . .0.1 3.11 3.12 10,100 10,148 ·100 -0.8 
Llfayltte ................. 10,400 9,823 800 8.3 2.159 2.72 30,800 31,030 ·200 .0.7 
~ .................... 9,400 7,851 1,!500 19.4 2.87 3.02 27,000 23,821 3,200 13.5 
~ ..•.......•.•.•. 28,800 28,903 1,700 8.4 2.82 2.78 77,900 77,285 800 0.8 
Lawrtnee ................. 4,400 4,188 300 8.1 2.93 3.00 13,000 12,518 500 3.8 
~ •.................... 8,500 8,378 100 1.5 2.88 2.92 18,800 18,790 . 0.1 

l.ll •••.•••............•.• 22,500 19,970 2,500 12.5 2.71 2.83 81,500 57,081 4,400 7.7 
Leflore ••••••••••••••••••• 13,400 13,003 400 3.0 2.95 3.03 41,400 41,525 ·100 .0.4 
Uncoln ................... 10,500 10,12!5 300 3.3 2.!U 2.94 31,100 30,174 1,000 3.2 
L.Dwra. ••••••••••••••••• 20,700 18,884 2,100 11.1 2.82 2.98 80.200 57,304 2,900 5.0 
Madlon .................. 15,800 12,711 3,100 24.4 3.01 3.20 48,800 41,813 7,200 17.3 
Marlc)rl ••••••••••••••••••• 9,100 8,585 500 15.8 2.92 2.98 28,800 25,708 1,100 4.3 
Mal"'ttlll •••••••••••••••••• 9,800 8,!518 1,300 115.0 3.2!5 3.38 32,900 29,288 3,800 12.2 
M~ ••••••••••••••••••• 12,700 12,255 400 3.3 2.88 2.H 38,800 38,404 400 1.1 

~-············· 4,800 4,543 100 1.3 2.78 2.92 12,900 13.388 -500 -3.8 ................. 8,500 8,040 400 5.8 2.83 2.94 24,200 23,789 400 1.6 
Newton .................. 7,400 6,938 400 6.0 2.68 2.81 20,200 19,944 200 1.2 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

36 

T aHe 1. Estinales cl Households. for O:xJrties: J~ 1, 1985-Continued 
(A daSh (·) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts 
are not Included. See text concerning roliiCing and average population per household) 

Average 
population per 

Households household Population 

State and~ Jliy 1, 
Jliy 1, Aprll1, Olange, 198().85 1985 Aprll1, July 1, Aprll1, Owlge. 1980-85 

1985 1980 (eetl- 1980 1985 1980 
(estimate) (census) Nl.mblr Percent mate) (Cen8US) (estimate) (census) Number Percent 

w . 
'tt·~ 

Noxubee ................. 4,000 4,020 . 0.15 3.19 3.28 12,900 13,212 ·300 ·2.3 
O<tlbbet'a ................ 11,700 10,980 700 6.3 2.715 2.87 36,700 36,018 700 1.9 
Pinola ................... 9,700 8,880 800 8.8 3.00 3.15 29,200 28,164 1,000 3.5 
PeeiiRiv« ................ 12,900 11,004 1,900 17.15 2.94 3.02 38,600 33,795 4,800 14.3 
Pef'ry ••••••••••••••••••••• 3,500 3,160 300 10.0 2.91 3.12 10,100 9,864 300 2.7 
Flke •••••..•••....•....•.• 12,900 12,348 600 4.7 2.8!5 2.89 37,400 36,173 1,200 3.3 
Pontotoc ••••••••••••••••• 8,000 7,378 600 8.3 2.75 2.82 22,100 20.918 1,200 5.7 
Prentl .................... 8,700 8,298 400 5.1 2.78 2.84 24,700 24,025 700 2.8 
QJ!tnwn •••••••••••••••••• 3,600 3,930 -300 -8.7 3.14 3.21 11,300 12,636 ·1,300 ·10.5 
Raricln ................... 26,400 21,741 4,700 21.8 2.93 3.07 80,100 69,427 10,700 15.4 
Srcott ••••••••••••••••••••• 8,500 8,01!5 500 8.3 3.01 3.0!5 25,700 24,5515 1,200 4.8 
St.rk~ ••••••••••.••••..• 2,300 2,2152 . 2.0 3.3!5 3.!52 7,700 7,984 ·200 -3.0 
5~ ••••••••••.••••••• 8,300 7,1573 700 8.15 2.88 3.00 24,300 23,441 800 3.5 
Srnth .................... 5,300 5,0115 200 4.8 2.93 3.00 15,400 15,077 300 2.2 
Stone ••••••••••••••••••.. 3,300 2,998 300 9.7 2.87 3.02 10,100 9,718 300 3.5 
Sll'lflow., ••••••••••••.••• 10,000 9,68!5 300 3.0 3.21 3.33 38,!500 34,844 1,600 4.6 
Til~~················ !5,200 !5,287 ·100 ·2.!5 3.17 3.24 18,300 17,157 -800 -4.7 
Tate ••••.•••.•.•...••.••• 8,800 8,033 800 12.4 3.01 3.1!5 21,400 20,119 1,300 6.8 
Tl~ ••••••••••••••••••• 8,!500 8,409 100 1.7 2.8!5 2.87 18,900 18,739 200 1.0 
T~ ............... 8,800 8,727 . 0.4 2.68 2.74 18,000 18,434 ·500 ·2.5 
T~ ••••••••••••••••••• 2,800 2,814 . .0.7 3.27 3.42 9,200 9,6!52 ·500 ·5.2 
Ur.lofl •••••••••••••••••••• 8,200 7,774 400 4.9 2.71 2.78 22,200 21,741 500 2.1 
Waltt.ll ........ .......... 4,300 4,419 ·100 -3.2 3.14 3.09 13,!500 13,781 ·200 ·1.7 
w.,., ................... 18,200 17,3!5!5 800 4.9 2.80 2.94 !51,600 51,627 . . 
W~on •••••••••.•••.• 23,100 22,948 100 0.!5 3.08 3.13 71,000 72,344 -1,300 -1.8 w.- ................... 8,!500 8,187 300 !5.!5 3.0!5 3.08 20,000 19,13!5 900 4.!5 
Wet.tw ......•.••........ 3,800 3,!591 200 4.9 2.71 2.82 10,400 10,300 100 0.7 
w~ ................. 3,300 3,190 100 4.0 3.0!5 3.11 10,200 10,021 200 1.9 
W~011 ...••.....•....... 8,!500 8,!5!52 . -o.8 2.94 2.9!5 19,200 19,474 ·200 -1.2 
y llol:lullha ................ <4,700 4,!583 100 2.!5 2.78 2.8!5 13,100 13,139 . .0.2 
Yut:~tJ •••.•• ••••.••••••••. 9,100 8,818 300 3.3 2.98 3.07 27,200 27,349 ·100 -o.5 

~ ...•............ 1,895,000 1,793,391 102,000 !5.7 2.!58 2.87 !5,035,000 4,918,888 119,000 2.4 

Ac:il.lr ••••••••••••••••••••• 9,300 8,847 300 3.!5 2.31 2.44 24,400 24,870 ·SOO ·1.8 
Arw:lrM •••••••••••••••.•• !5,300 4,832 400 8.4 2.72 2.79 14,800 13,980 800 !5.9 
At~ ..•.............. 3,100 3,297 ·200 -4.8 2.<43 2.!50 8,100 8,80!5 ·500 ·!5.5 
ALd....., •••••.••••.••.•••• 9,800 8,778 . .0.3 2.!57 2.83 2!5,800 28,458 -700 ·2.S 
Billy ••••••••••••••••••••• 10,000 9,30S 700 7.7 2.!59 2.80 28,200 24,401 1,800 7.2 
BlttorL. ••••••••••••••••••• 4,400 4,407 . .0.4 2.!57 2.!52 11,400 11,292 200 1.3 
Elll• .................... 8,100 8,098 . -o.8 2.!54 . 2.!58 15,800 15,873 -200 -1.!5 
Blr1t011 ••••••••••••••••••• !5,100 4,847 300 8.1 2.4!5 2.49 12,800 12,183 800 4.7 
~ .................. 3,800 3,717 100 3.8 2.73 2.7!5 10,800 10,301 300 2.7 
~ .................... 38,800 3!5,298 3,!500 9.8 2.41 2.!51 104,900 100,378 4,SOO 4.!5 

a,ctwww ••••••••••••••••• 33,300 32,917 400 1.2 2.!51 2.80 85,700 87,888 ·2,200 ·2.5 
B.ltl• .................... 1!5,100 14,181 900 8.5 2.!52 2.82 38,800 37,593 900 2.4 
Cllldvfll .... .............. 3,000 3,301 -300 •7.8 2.154 2.!59 8,200 8,580 ·500 ·5.9 
CIIM~ ••••••••••••••••• 11,200 10,8!58 !500 5.0 ·2.8!5 2.75 32,000 32,252 -200 .0.7 
~ .................. 10,000 7,989 2,000 25.0 2.44 2.49 24,!500 20,017 4,500 22.!5 
~~ ............ 22,100 20,988 1,100 !5.3 2.!57 2.83 60,!500 58,837 1,700 2.8 
Carroll •••••••••••••••••••• <4,800 4,789 -200 -4.2 2.49 2.!53 11,400 12,131 ·700 ·!5.8 
can •.................... 2,000 1,982 100 3.7 2.80 2.74 5,800 !5,428 300 5.9 
c-..................... 19,800 17,423 2,400 13.8 2.80 2.91 !5!5,800 51,029 4,800 9.4 
~-.................... !5,000 4,791 200 5.1 2.37 2.44 12,200 11,894 300 2.4 

a.rtton .................. 3,900 4,045 ·200 -4.3 2.!8 2.!!5 10,100 10,489 -400 -4.0 
~ ................. 9,600 7,979 1,600 20.0 2.87 2.80 2!5,700 22,402 3,300 14.7 
Oark ••••••••••••••••••••• 3,000 3,110 -100 ·2.4 2.83 2.89 8,100 8,493 -400 ·4.2 

f . 

1 
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Tai:M 1. Estmates cA Hooseholds. for Courties: Jlly 1, 1985-Continued 
(A dash (·) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts 
are not Included. See text eenceming rol.nding and average JX)pUatlon per household) 

Average 
JX)pUation per 

Households household Poj:Uatlon 

State and cOU"rty Jliy 1, 
Jl.iy 1, April1, Olange, 1980-85 1985 April1, July 1, April1, Olange, 1980-85 

1985 1980 (est!- 1980 1985 1980 
(estimate) (cenwa) N\mbef Peceert mate) (census) (estimate) (census) Number Pereent 

Nlw Yodc-onn-1 

Ulster .•••...••••••...•••. 59,600 55,862 3,800 6.7 2.62 2.72 162,800 158,158 4,600 2.9 
Warren ....•••...•.•••.••• 20,600 19,420 1,200 6.2 2.63 2.78 55,200 54,854 300 0.6 
Wastjn~on ............... 18,800 17,887 900 5.1 2.88 2.95 56,400 54,795 1,600 2.9 
Wayne ...•••..........•.• 30,600 28,443 2,200 7.7 2.79 2.92 86,600 84,581 2,100 2.4 
Westc~er •.....•••.••.• 316,200 307,450 8,800 2.8 2.65 2.74 866,300 866,599 ·300 . 
Wyomng .........••••.••. 13,100 12,771 300 2.3 2.90 2.96 40,500 39,895 700 1.6 
Vat• .................... 7,800 7,713 100 0.7 2.67 2.71 21,100 21,459 ·300 ·1.6 

North Clft*IL •••••••••• 2.294,000 2,043,291 251,000 12.3 2.64 2.78 6,261,000 .rn~<.v.;; 379,000 6.4 

Alamance. ........ , ...•... 38,900 35,962 3,000 8.3 2.57 2.71 102,400 99,319 3,100 3.1 
Alexander •...•.••••..•..• 9,600 8,528 1,000 12.2 2.76 2.91 26,700 24,999 1,700 6.7 
Aaeg,any ••••••••••••••••• 3,800 3,!5915 200 4.8 2.!5!5 2.154 9,700 9,!587 100 1.3 
Anson ••••.•.••.....•••••• 8,900 8,386 500 !5.8 2.93 3.03 28,300 2!5,649 600 2.5 
Ashe ..................... 8,900 8,028 900 10.8 2.83 2.77 23,400 22,32!5 1,100 4.9 
Avery .................... !5,600 4,828 800 1!5.7 2.53 2.80 1 !5,000 14,409 600 4.2 
Beaufort ... : .............. 18,200 14,2!53 2,000 13.7 2.86 2.82 43,300 40,355 3,000 7.4 
Bertie. II It I II II I I I lilt Ill 7,300 8,897 400 !5.1 2.94 3.04 21,400 21,()24 300 1.6 
a~ ................... 10,600 10,113 !500 !5.2 2.88 2.98 30,800 30,491 300 1.0 
Brunswick •••••••••••••••• 18,!500 12,411 4,100 33.0 2.7!5 2.87 4!5,600 35,777 9,800 27.5 
ElJneornbe ................ 615,500 60,274 8,300 10.4 2.47 2.81 168,400 160,934 7,500 4.7 
B.Jrtce .................... 28,200 25,338 2,900 11.3 2.58 2.73 7!5,700 72,504 3,200 4.3 
Cabanul ................. 34,300 30,810 3,700 11.9 2.8!5 2.77 92,200 8!5,89!5 8,300 7.4 
Caldwel •••••••••••••••••• 25,800 23,331 2,400 10.4 2.71 2.88 70,300 67,748 2,600 3.8 
Camden .................. 2,000 1,931 100 4.8 2.87 3.02 !5,800 !5,829 . .().2 
Carteret •••••••••••••••••• 19,100 1!5,128 4,000 215.!5 2.49 2.158 48,800 41,092 7,700 18.8 
CMwlll •••••••••••••••••• 7,700 8,5115 1,100 17.4 2.89 3.12 22,400 20,705 1,700 8.4 
CaliiWI:a ................. 41,900 37,308 4,1500 12.4 2.85 2.77 112,700 10!5,208 7,500 7.1 
a.tt.m ................. 13,900 12,063 1,900 1!5.5 2.!52 2.74 3!5,400 33,41!5 2,000 8.0 
()wok ................... 7,800 8,847 800 11.1 2.154 2.74 20,200 18,933 1,300 6.6 
O'IOWin .................. 4,700 4,3!50 300 7.9 2.78 2.85 13,200 12,558 600 4.9 
Oly ••••••••••••••••••••• 2,700 2,490 200 7.8 2.82 2.88 7,000 8,819 400 6.2 
Ow~ ................. 31,400 28,451 2,900 10.4 2.70 2.88 815.200 83,435 2,800 3.4 
Colurnbul ................ 18,800 17,288 1,300 7.8 2.78 2.92 52,100 51,037 1,100 2.2 
011¥., ••••••••••••••..••• 28,100 23,491 4,800 19.5 2.85 2.84 79,400 71,043 8,300 11.7 
~ ..•............ 81,800 74,834 8,800 8.9 2.83 2.98 255,!500 247,1150 8,300 3.4 
o.rttt.lc:k t I I I I I I t I I I I I I t I I 4,800 3,887 900 23.2 2.88 2.80 12,900 11,088 1,800 18.5 
Dare •.•••.••••••.•••••••. 7,200 8,351 1,800 34.4 2.38 2.48 17,300 13,377 3,900 29.2 
Davfdlon ................. 43,700 40,010 3,800 9.1 2.89 2.80 118,800 113,1152 5,400 4.8 
Davie .................... 10,100 8,840 1,!500 18.0 2.72 2.88 27,700 24,S99 3,100 12.7 . 

2.90 41,800 'fl" 700 Dupin •••••••••••••••••••• 14,800 13,893 800 5.5 2.80 40,9!52 1.7 
Durtwn .................. 81,700 55,814 8,100 11.0 2.48 2.81 181,700 ~2.781- ~' 8,900 S.8 
Ed~ •••••••.••••••• 20,400 18,397 2,000 10.8 2.84 3.01 58,SOO SS,988 2,SOO '4.5 
Forsyth ••••••••••••••••••• 100,800 90,148 10,800 11.8 2.49 2.82 2S8,900 243,883 1S,200 8.2 
F,.....,,,, .••••...••.•.•• 11,400 9,883 1,400 14.0 2.79 2.91 32,800 30,0S5 2,700 9.0 
<3MtCX"' ••••••••••••••••••• 152,200 !58,382 !5,900 10.4 2.74 2.88 172,000 1152,S88 9,400 5.8 
Gl.t ..................... 3,200 2,888 300 10.1 2.92 3.03 9,400 8,87S 500 5.9 
Grlltwn .................. 2,700 2,481 200 7.0 2.71 2.91 7,200 7,217 . .().4 
Gllnvile .................. 12,000 10,445 1,800 1S.O 2.82 2.99 38,700 34,043 2,700 7.8 
ar-. ................... S,100 5,09 100 1.1 3.10 3.14 115,!500 18,117 400 2.6 

GUiford ............ ~ ..... 125,300 114,084 11,200 9.9 2.!52 2.87 327,000 317,1!54 ~r>sl" 9,800 3.1 ........................... 19,400 18,28CS 1,100 15.2 2.82 2.88 58,000 Hr28e I 700 1.2 
~ ................... 22,700 20,148 2,!500 12.8 2.87 2.83 83,100 S9,S70 3,500 5.9 
1-tiywood ••••••••••••••••• 18,400 18,997 1,400 8.0 2.!57 2.70 47,900 48,49!5 1,400 3.1 

~-··············· 28,800 22,389 4,200 18.7 2.48 2.!9 68,200 58,580 7,700 13.1 
Hertford .................. 8,000 7,499 soo 7.0 2.87 2.97 23,900 23,368 600 2.!5 
Hoke ••••••••••••••••••••• 6,900 6,024 900 15.4 3.13 3.28 22.800 20,383 2,200 10.8 
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Ta.Jje 1. Est~es d Households, for Cou~ies: J(jy 1, 1985-Continued 
(A dash (·) represents zero or rcunds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts 
are not included. See text ccncemtng ro1..r1ding and average population per household) 

: Average 
popU8tion per 

Households household FopUitlon 

State and cOU'rty JU)' 11 
Juy 11 April1 I 

Olangel 1980-8!5 198!5 April11 July 11 April1 I 
Olange, 1980-8!5 

1985 1980 (estl· 1980 198!5 1980 
(estimate) (census) N~.mber Percent mate) (eenaus) (estimate) (eensua) Number Percent 

North~ 

Hyde ..................... 2,100 2,029 100 3.5 2.84 2.89 6,000 !5,873 100 1.7 
Iredell .................... 32,200 29,128 3,100 10.7 2.69 2.81 87,400 82,!538 4,900 5.9 
Jackson ••••••••..•••..•.• 9,500 8,502 1,000 11.7 2.54 2.67 27,000 2!51811 1,200 4.6 
Johnston ••••••••••••••••• 28,500 2!51 1 !57 3,300 13.2 2.68 2.78 76,900 70,599 6,300 8.9 
Jones ••••••••••••••••••.• 3,400 3,203 200 6.6 2.86 3.03 9,800 91705 100 0.9 
Lee ...................... 15,000 12,914 2,100 16.2 2.68 2.81 40,600 361718 3,900 10.6 
Lenoir .•••.••••••••••••••• 21,900 20,674 1,200 5.8 2.68 2.80 601500 59,819 700 1.1 
Uncoln •..•.•.•.•..••••... 161400 14,674 1,700 11.7 2.77 2.87 4!51700 42,372 3,300 7.8 
McDowell ••••.••.•••••••• 131300 121224 1,000 8.6 2.69 2.83 361300 3!51 135 11200 3.3 
Macon •••.•..•••••••....• 9,000 71701 1,300 17.5 2.!53 2.!59 231100 201178 2,900 14.4 
Madison .................. 6,300 5,844 400 7.1 2.65 2.72 17,200 16,827 400 2.3 
Martin ••••.•••••..••••••.• 9,100 8,615 500 5.8 2.89 2.98 26,700 2!51948 700 2.8 
Mecklenburg .............. 1701300 1461967 231300 1 !5.9 2.!54 2.69 4431300 404,270 391000 9.6 
MHchlll .................. !5,500 !5,263 200 3.7 2.67 2.74 141600 14,428 100 1.0 
Montgonnerv •••••••••••••• 8,300 71760 600 7.2 2.76 2.8!5 23,800 221469 11300 6.0 
Moore •••••••••••••••••••• 21,200 18,!582 2,600 14.1 2.!5!5 2.67 54,900 501505 4,400 8.6 
Nash ..................... 25,900 23,470 21400 10.3 2.71 2.83 70,900 671153 ~ 3,700 5.!5 
~ ~er ............. 43,000 371691 !51400 14.2 2.!5!5 2.69 1121300 1031471 ,. ,«\ 8,800 8.5 
Northampton •••••••••••••• 71400 7,097 300 4.7 2.8!5 3.03 221400 ~ 

,. .. 
·200 .0.9 

01:slow ••••••••••••••••••• 37,400 301307 71100 23.3 2.68 2.98 1221700 1121784 9,900 8.8 
()rartgl ••• ' ••••••••••••••• 301600 271044 3,600 13.2 2.38 2.50 821600 771055 5,500 7.1 
Pamllco .................. 41100 31678 500 12.3 2.68 2.82 111000 101398 600 5.9 
~Ink ••••••••••••••• 101700 91723 11000 10.3 2.63 2.78 291400 281482 'J.fa"r11000 3.3 
Pender ••••••••••••••••••• 81800 71511 1,300 17.2 2.73 2.1-1 24,400 ~ "~' 21200 10.0 
~-·············· 3,700 31283 400 11.7 2.78 2.85 101300 91488 800 8.9 
Perlon ••••••••••••••••••• 101800 91858 BOO 8.0 2.81 2.93 301300 291184 11100 3.8 
Rtt ................••.•.. 33,700 301198 31500 11.7 2.88 2.78 951900 90,148 5,800 8.4 
Flolk ••••••••.••••••••••••• 51900 51023 900 17.2 2.42 2.5! 141400 121984 ~01) 1,400 11.1 
~J:t1 ..........••...•. 381400 321917 31!500 10.7 2.88 2.77 971400 ........_., .... 1, 51600 6.1 

45~481 Actlraid .............•.. 171000 151809 11200 7.5 -.!-·2.87 2.83 481200 700 1.5 
Robaln •••••••••••••••••• 341700 311372 31300 10.8 3.01 3.19 1081100 1011810 41500 4.4 
~ .............. 311900 291818 21300 7.8 2.88 2.80 851500 831428 21100 2.!5 
Fbw~ •••..••.••••.•.•••• 39,100 351848 31200 8.8 2.57 2.88 1031800 991188 41400 4.4 

AJttwrford •••••••••••••••• 21,200 18,221 11900 10.1 2.88 2.78 57,000 531787 31200 6.0 
s.np.on ................. 171900 181848 11300 7.5 2.79 2.95 501400 491887 700 1.5 
Scot~ .................. 111500 10,343 11100 11.0 2.84 3.03 331800 32,273 11400 4.2 
St~ .................... 181800 17,378 1,400 8.3 2.82 2.73 50,200 481517 11700 3.6 
Stok• ................... 121400 11,282 11200 10.8 2.82 2.92 351400 331088 21300 7.0 
SWTy ••••••••••••••••••••• 221800 211301 11500 7.1 2.84 2.78 601800 591449 11500 2.5 
Swlln .................... - 41000 31588 400 11.8 2.85 2.82 101700 10,283 400 4.3 
T~.nta •••••••••••••• 91800 8,200 11400 17.8 2.57 2.75 25,600 231417 21200 9.3 
Tyrrell .................... 11500 11381 100 7.2 2.79 2.88 41100 31975 200 3.9 
Union .................... 281900 221921 41000 17.4 2.85 3.00 78.200 701380 B 71800 11.1 

Vance •••••••••••••••••••• 131200 121239 11000 8.2 2.85 2.95 381300 381748 
~'); 

4.3 ~'· 1,600 WM.e .................... 134,200 1061528 271700 26.0 2.51 2.87 354.200 aa1,ae1 521900 17.6 
Wantn ................... 51500 5.257 300 5.4 2.93 3.08 181400 18,232 200 1.3 
VY~on ••..••••..••••• 41900 41729 100 2.8 2.98 3.10 141600 141801 ·200 -1.6 
Watauga ................. 12,100 101748 11400 12.8 2.45 2.58 341200 311888 2,600 8.1 
w~ ........... · ........ 341900 321300 2,800 8.0 2.72 2.88 981800 971054 11700 1.8 
w ••................... 221200 201522 11700 8.1 2.72 2.84 80,800 581887 2,200 3.7 
Wlllol1. • • • .... • .. • • ...... 231300 211549 1,700 8.1 2.70 2.85 841400 631132 11300 2.1 
Y~ •..••.•...•...••.•• 111000 10,211 800 7.5 2.84 2.75 291400 281439 900 3.3 
Y~ •.•...•••.•.•.•.••. 51800 51277 500 9.4 2.67 2.79 151600 141934 700 4.6 

' tblll~ ··········· 2481000 227,664 20,000 8.9 2.65 2.75 685,000 6521717 321000 4.9 
Actarr. ................... 11400 11333 100 4.8 2.55 2.63 31600 31584 100 1.7 
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TatM 1. EStimates d HclJseholds. for Ox.lrties: J(jy 1. 1985-Continued 
~ claSh (·) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts 
are not included. See text concerning rolning and average po!)Uation per household) 

Average 
popUition per 

Household~ household FopUation 

State and cOIIlty JIJy 1, 
JIJy 1, Aprtl1, Olange, 198().8!5 198!5 Aprll1, July 1, April1, Olange, 1980-85 

198!5 1980 (esti- 1980 198!5 1980 
(estimate} (census) M.mber Percent mate) (c._.) (estimate) (census) ~' Percent 

SaWh~ •••••••••• 1,15!5,000 1,029,981 12!5,000 12.1 2.80 2.93 3,333,000 
'3,11-0j"l;J 
3-;121,820 212,000 6.8 

AbbeYIDe ••••..•••.•.•.••• 8,000 7,699 300 3.8 2.78 2.86 22,700 22,627 100 0.2 
Aiken •..••...•.••...••••• 40,700 36,456 4,200 11.6 2.82 2.88 115,600 10!5.625 10,000 9.4 
AUendale •••.•.......••... 3,500 3,448 100 2.4 2.97 3.08 10,600 10,700 ·100 ·1.3 
Anderson ••••••••••••••••• 50,600 46,944 3,700 7.8 2.72 2.81 139,400 133,235 6,200 4.7 
Bamberg ••••••••••••••••• 5,900 5,624 200 4.3 2.93 3.06 18,200 18,118 100 0.5 
Balnwell •••••••••••••••••• 6,900 6,471 500 7.4 2.94 3.04 20,600 19,868 800 3.9 
Beallort .................. 27,600 20,112 7,400 37.0 2.69 2.84 80,400 65,364 15,000 23.0 
Berkeley .................. 37,100 28,940 8,200 28.3 3.16 3.2!5 118,300 94,727 23,600 24.9 
~ .................. 4,100 3,911 200 5.6 2.94 3.12 12,200 12,206 s-13 • .0.3 
a.tleston ••.••••.•.•••••• 100,100 90.!570 9,600 10.!5 2.69 2.88 28!5,800 278,974 ~1111 8,900 3.2 
Qwokee ................. 14,300 13,887 600 4.3 2.84 2.98 41,000 40,983 100 0.1 
a-tw .................. 10,400 9,978 400 3.9 2.94 3.01 30,600 30,148 500 1.6 
a-tlffleld ............... 13,700 12,848 900 6.8 2.81 2.96 38,600 38,161 400 1.1 
Oarendon ................ 9,000 8,369 600 7.6 3.09 3.26 28,000 27,464 600 2.1 
Coleton •••••••••••••••••• 11,!500 10,334 1,200 11.!5 2.94 3.0!5 34,100 31,776 2,300 7.3 
Dar!lnglon ................ 21,300 20,060 1,200 8.2 2.98 3.09 64,300 62,717 ~' 1,600 2.8 
DiDon .................... 10,100 9,338 700 7.6 3.21 3.30 32,600 31,083 ~qO 1,500 4.7 
Dorchlstw ................ 23,300 18,365 !5,000 27.0 3.08 3.18 72,900 .............. 

J 14,100 24.0 
B:fgefllld ................. !5,800 !5,!538 200 3.9 3.09 3.1!5 17,900 17,s28 300 2.0 
Fllrfllld •••••••••••••••••• 8,900 8,3!5!5 500 8.8 3.03 3.21 21,200 20,700 500 2.8 
Flo~ ••....••..•.•.••.. 38,800 3!5,70!5 3,100 8.6 2.95 3.05 115,700 110,183 5,600 5.0 
Georgetown .............. 15,000 13,333 1,700 12.8 3.oe 3.17 48,200 42,481 3,800 8.8 
GIM1vlle ................. 112,200 101,!579 10,700 10.5 2.83 2.78 303,100 287,913 ~!5,200 5.3 
~~ ............... 21,400 20,308 1,100 5.3 2.65 2.79 58,000 ~ ':J5, 200 0.3 
~orl ••••••••••••••••• 8,200 5,948 300 4.3 2.99 3.04 18,800 18,159 400 2.5 
t-lf:)rry I I I I I I I I I I II I I I I I I I I 48,500 34,798 11,700 33.5 2.69 2.87 128,!500 101,419 25,000 24.7 
Jasper ................... 4,800 4,583 200 5.4 3.08 3.18 14,900 14,504 400 2.7 
Kerttww .................. 14,700 13,131 1,500 11.8 2.88 2.98 42,100 39,015 3,100 7.9 
LM~cMtw ••••••••••••••••• 19,200 17,820 1,300 7.5 2.88 2.98 55,400 53,381 2,100 3.9 
l.a.lr .. •••••••••••••••••• 18,500 17,001 1,500 8.8 2.74 2.89 53,200 52,214 1,000 1.9 
l.el. II I I I I I II I I II I I I I I I I I 5,700 5,598 100 2.5 3.25 3.38 18,700 18,929 -300 ·1.!5 
l..aJ~OI"' ••• •••••••••••••• 58,500 47,817 8,sqo 18.7 2.79 2.92 158,700 140,353 18,400 13.1 
McOorrnck ........ ; ...... 2,400 2,400 . .0.1 2.99 3.17 7,400 7,797 -400 ·5.7 
M~ •............••..•. 11,200 10,757 400 3.9 3.09 3.18 34,700 34,179 500 1.5 
Martmro ••••.•...•••.•••• 10,400 9,820 800 8.2 3.04 3.20 32,000 31,834 300 1.1 
~t.rry ••••••••.••.••••• 11,800 10,901 900 8.8 2.155 2.80 31,900 31,242 800 2.0 
~ ................... 19,000 17,373 1,800 9.4 2.71 2.78 51,800 48,811 3,200 8.8 
~-·············· 27,900 25,843 2,300 9.0 2.97 3.08 88,400 82,278 dl4,100 5.0 
flick ..................... 29,000 25,988 3,000 11.8 2.70 2.80 85,500 79,292 !\tJ 8,200 7.9 
~ .................. 94,800 85,481 9,100 10.7 2.62 2.77 277,100 -tel,fSS ~~~I 7,300 2.7 

Sakd ..•..•............• 5,700 5,272 400 7.8 2.98 3.03 17,100 18,150 o'-'!11,000 6.0 
Spartlnbutg .............. 77,800 69,934 7,700 11.0 2.87 2.83 211,700 -tOI,Bel ~l, -9,800 4.9 
Sl.ITitw ................... 30,800 27,288 3,500 12.8 2.97 3.13 94,400 88,243 8,200 7.0 
UJllon, •••••••••••••••••••• 11,000 10,582 500 4.5 2.78 2.90 30,500 30,751 ·200 .0.7 
YVI~ .............. 11,900 11,300 800 5.7 3.22 3.37 38,800 38,228 400 1.0 
York •••..••••••••..•.•••• 40,900 34,881 8,000 17.2 2.81 2.98 118,300 108,720 11,1500 10.8 

SalMI~ •••••••••• ·~ 280,000 242,523 18,000 7.3 2.83 2.74 708,000 890,768 17,000 2.5 

Awora •••..........•..••. 1,200 1,244 . ·1.6 2.63 2.78 3,400 3,828 ·200 -6.1 
BMc:ltt I I I I I II I I I I I I I I I I I I 7,400 7,337 . 0.5 2.45 2.58 18,400 19,195 -800 -4.3 
~ .................. 1,100 9150 100 12.2 3.07 3.17 3,300 3,044 300 8.9 
Bon-Homrne .............. 2.500 2,859 -300 ·11.4 2.58 2.60 6,900 8,059 ·1,200 ·15.0 
Brooking~ ................. 8,800 8,033 600 7.1 2.51 2.64 24,700 24,332 300 1.4 
Brown. ••••••••••••••••••• 14,100 13,3!57 700 5.4 2.50 2.84 38,700 38,982 ·200 .0.7 
8\.ale •• •••••••.••••••••••• 2,100 1,877 200 11.1 2.58 2.74 5,500 5,245 200 4.5 

' 
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Ta.He 1. fstmates d Hooseholds, for Counties: J~ 1. 1985-Continued 

I (A dash (-) represents zero or rounds to zero. estimates are consistent with spec'-! censuses since 1980. Corrections to 1980 census counts 
are not lnclucH!Id. See text concerning roiiiCing and average poj:Uation per household) 
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State and cOlnty 

~~ 

Walwonh .•.•••••••••••••• 
Yankton •••••••••••••••••• 
2lebech .................. 

T•• usn .............. 

Anderson ........ , ..... ,,. 
Bedford ••••••••••••••• , •• 
Benton ••••••••••••••••••• 
Sedlloe •••• , ••••••••••••• 
SOU"'t •• , ••••••••••••••••• 
B"ad., ... ................ 

~·················· 
Carnon ................... 
Carroll •••••••••••••••••••• 
Caner •••••.•••.•••••••••• 
a-ttwn ................ 
a-ter •••••.•••••••••••• 
Oalborne ••••••••••••••••• 
Cay' ••••••••••••••••••••• 
Cocke •••••••••••••••••••• 
CoffH ••••••••••••••••••• 
Crockett .................. 

~ .•.•........•.. 
Oavicllelr1 ••••••••••• • • • • •• 
cec:a ..... ................ 
Oel<alb ••••••••••••••••••• 
Dlck8ort I ••••••••••••••••• 

[)y'• ••••••••••••••••••••• 
Fayette ••••••••••••••••••• 
Fn,._,,, ............... 
Frw*ll1 ••••.•..••.••.••.. 
Gt.cw1 ••••••••••••••••••• 

Gl •••••••••••••••••••••• 
Grllrtg~~~ ..•••••••••...•••• 
Gr-. ................... 
~ ................... 
~- .................. 
~011 ••••••••••••••••• 
~ .................. 
Hal'dernm1 ................ 
Hardn .................... 
t-llw~ •••••••••••••••••• 

Haywood ................. 
HeuderiOrl ................ 
~ .................... 
Hckrrw1 •••••••••••••••••• 
~011 •••••••••••••••••• 

HLrnPh~··············· 
Jac::klof1, t t t t t t t t t t t t I t t t t 

Jefferson ................. 
Jol'1r'Worl •••••••••••••••••• 
Knox ..................... 
Lake ..................... 
~ •••........•..... 
Lawrence ................. 
Lewis .................... 

J~11 
1985 

(estimate} 

2,600 
7,000 

700 

1,757,000 

28,900 
10,600 
5,800 
3,100 

30,800 
25,900 
12,900 

3,800 
10,500 
19,000 
8,200 
4,600 
9,500 
2,900 

11,000 
15,100 
5,400 

11,200 
194,100 

4,200 
5,300 

11,800 
13,100 
8,100 
5,eoo 

11,800 
18,900 

9,400 
8,100 

20,700 
4,900 

19,800 
107,500 

2,400 
8,200 
8,100 

1t!J,SOO 

7,100 
8,300 

11,400 
5,500 
2,500 
5,900 
3,400 

11,800 
5,200 

128,700 

2,800 
8,700 

12,600 
3,400 

Households 

April11 ~1198().85 

1980 
(c:eneus) Nlnlber Pereert 

2,554 . . 
6,624 400 5.4 

600 100 17.9 

1,618,505 136,000 8.5 

24,618 2,300 9.2 
9,943 600 6.2 
5,577 200 3.2 
2,979 200 5.3 

28,177 2,700 9.4 
23,02t!J 2,900 12.5 
12,087 800 6.9 

3,825 200 6.0 
10,321 200 1.9 
17,868 1,200 6.e 

7,083 1,100 18.1 
4,210 400 8.3 
8,295 1,200 14.7 
2,731 200 6.5 

10,1154 900 8.5 
13,t!J49 1,500 10.7 

5,380 . . 
9,887 1,300 13.e 

177,737 1t!J,400 9.2 
4,081 200 3.9 
4,958 300 8.1 

10,488 1,300 12.3 
12,t!J98 400 3.2 
7,431 700 9.0 
5,027 500 10.4 

10,792 800 7.8 
18,202 700 4.0 

8,825 800 8.4 
5,894 400 e.4 

19,157 1,SOO 7.9 
4,810 400 8.2 

17,257 2,300 13.4 
103,318 4,200 4.1 

2,351 . 0.7 
7,t!J23 600 7.t!J 
7,970 100 1.9 

15,288 1,200 7.9 

e,813 600 8.7 
7,88t!J 600 7.5 

101914 500 4.8 
5,094 400 7.3 
2,410 100 3.4 
5,834 200 4.0 
3,3t!J3 100 2.1 

10,t!J23 1,200 11.2 
4,840 400 8.5 

117,9!51 8,800 7.4 

2,575 300 10.3 
8,281 400 5.0 

11,887 700 6.1 
3,055 400 11.9 

Average 
popUatlonper 

household PopUation 

J~11 
1985 April1 1 July 11 April1, 0\ange, 1980-85 
(est!- 1980 1985 1980 

mate} (census) (estimate) (census) Number Percent 

2.54 2.66 6,700 7,011 ·300 -4.4 
2.54 2.65 18,900 18,952 . . 
3.52 3.85 2,500 2,308 200 8.0 

2.65 2.77 4,767,000 4,591,120 176,000 3.8 

2.53 2.70 68,900 67,346 1,600 2.3 
2.70 2.77 28,900 27,916 1,000 3.4 
2.59 2.64 15,100 14,901 200 1.3 
2.77 2.88 9,600 9,478 100 1.4 
2.81 2.72 81,800 77,770 3,900 5.0 
2.71 2.87 71,700 67,547 4,100 6.1 
2.74 2.88 35,600 34,923 700 1.9 
2.78 2.80 10,800 10,234 500 5.3 
2.63 2.70 28,200 28,285 ·100 .0.2 
2.6e 2.76 51,400 50,205 1,200 2.3 
2.91 3.04 24,000 2;,618 2,400 10.9 
2.62 2.75 12,800 12,727 100 0.8 
2.75 2.91 28,800 24,595 2,200 9.1 
2.69 2.79 7,900 7,678 200 2.9 
2.65 2.83 29,300 28,792 500 1.8 
2.87 2.77 40,800 38,311 2,500 6.4 
2.64 2.78 14,300 14,941 -600 -4.3 
2.75 2.88 31,100 28,67t!J 2,400 8.5 
2.44 2.9 492,000 477,811 14,200 3.0 
2.81 2.84 11,100 10,857 300 2.7 
2.88 2.72 14,200 13,589 600 4.4 
2.70 2.8S 31,900 30,037 1,900 6.2 
2.81 2.71 34,400 34,663 ·200 .0.7 
3.11 3.35 25,800 25,305 300 1.3 
2.80 2.94 15,800 14,828 700 5.0 
2.78 2.87 33,400 31,983 1,400 4.4 
2.55 2.88 48,900 49,487 -600 ·1.2 
2.82 2.75 25,000 24,t!J25 400 1.6 
2.83 2.92 17,300 1t!J,751 600 3.5 
2.85 2.78 5t!J,500 54,422 2,000 3.7 
2.98 3.05 14,800 13,787 700 5.2 
2.88 2.84 52,900 49,300 3,600 7.3 
2.9 2.71 284,300 287,740 -3,400 ·1.2 
2.91 2.93 8,900 8,887 . -o. 1 
2.83 3.00 23,900 23,873 100 0.3 
2.73 2.77 22,400 22,280 100 0.3 
2.74 2.88 45,200 43,751 1,500 3.3 

2.92 3.10 20,700 20,318 400 2.1 
2.69 2.78 22,400 21,390 1,000 4.9 
2.54 2.80 29,300 28,658 600 2.2 
2.74 2.84 15,900 15,151 aoo 5.2 
2.79 2.83 7,000 6,871 100 . 2.1 
2.70 2.82 15,900 15,957 . .0.3 
2.70 2.78 9,300 9,398 ·100 ·1.0 
2.ee 2.81 33,000 31,284 1,700 5.6 
2.t!J7 2.83 14,100 13,745 300 2.3 
2.!51 2.81 329,400 319,694 9,700 3.0 

2.71 2.84 7,900 7,455 400 5.5 
2.77 2.88 24,900 24,555 400 1.5 
2.74 2.8S 34.800 34,110 700 2.0 
2.72 2.84 10,400 9,700 700 7.3 

' 
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T~ 1. Estimates of Hooseholds, for Qlunties: J(jy 1, 1985-Continued 
(A daSh (·) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts 
are not included. See text concerning roc.nding and average population per household) 

State and cOl.nty 

T~ 

Uncoln ••••••••••••••••••• 
Loudon ................... 
MeMIM .•....•••••...•.•. 
McNairy ••..........••.... 
Macon ............•...••. 
Macison ..•............... 
Marion ....•.•...•••....•• 
Marshall •.•....•.•..•....• 
Maury .•.................• 
Meigs ..................... 

Monroe .•..••.........•... 
Montgomery .....•..•....• 
Moore .•••••••••••••••••.• 
Morgan. •••••••••••••••••• 
Ot:ion •••••••••••••••.•••• 
Ollerton .................. 
Perry ••••••••••••••••••••• 
Fickett ••••••••••••••••••• 
Polk •••••••••••••••••••••• 
F\ltnarn.. •••••••••••••••••• 

At. ..................... 
Roane •••••••••••••••••••• 
Robertson ................ 
F\Jtherford .••••••••••••••• 
Scott ••••••••••••••••••••• 
s~~· ............... 
Sevt. .................... 
Shelby •••••••.••••••••.•• 
Smith .................... 
Stewart ••••.•.••••.••••.• 

SUJivm .•............•.•. 
s~ .................. 
T 
T 

Jpton •••••••••••••••••••• 
rouadale ................. 

Unicoi •••••••••••••••••••• 
Union •••••••••••••••••••• 
vaneur.n ................ 
Watr111 ••••••••••.••.••••• 
w~on •••••••••••••• ! 
WfrtM .•.•.....•....••••• 

Weekley .................. 
Wtite ••..•••••••••••••••• 
WUJiamllon .....•.......•.• 
Wll8on ................... 

T ...................... 

Anderson ................. 
Andrewa ................. 
Angllna .................. 
Aransaa •••••••••••••••••• 
A~ •.•.••••••••.•••... 
Armstrong ................ 
At&ICOI& ................. 
At.etln .................... 
Blli:Jev- •••••••••••••••••••• 
Bandera .................. 

J~y 1, 
1985 

(estimate) 

10,000 
11,300 
15,800 
8,800 
5,800 

28,900 
8,800 
7,600 

19,900 
2,700 

10,500 
31,600 

1,800 
5,800 

12,800 
6,300 
2,600 
1,600 
4,800 

18,600 

8,800 
18,300 
13,700 
34,100 

8,900 
3,000 

17,000 
291,500 

5,300 
3,500 

54,800 
33,400 
12,000 
2,100 
8,300 
4,300 
1,700 

12,700 
33,400 

5,100 

11,800 
7,500 

22,900 
21,900 

5,798,000 

14,300 
5,300 

23,700 
s,soo 
2,800 

700 
9,000 
7,300 
2,700 
3,600 

Households 

Aprll1, Olange, 1980-85 

1980 
(census) N\rnber Pereert 

9,533 500 4.7 
10,289 1,000 10.2 
14,727 1,100 7.2 
8,179 700 8.1 
5,645 200 3.1 

26,713 2,200 8.2 
8,270 500 6.3 
7,144 500 8.3 

18,180 1,700 9.15 
2.520 200 8.0 

9,837 900 9.2 
27,198 4,400 115.1 

1,534 300 17.5 
5,389 400 7.0 

12,079 800 6.4 
8,122 200 3.3 
2,240 300 14.2 
1,542 100 5.2 
4,607 100 3.2 

18,708 1,900 11.5 

8,285 500 8.2 
17,078 1,200 7.3 
12,532 1,200 9.4 
28,002 15,100 21.9 

8,200 700 10.8 
2,891 200 5.3 

14,741 2,300 15.8 
289,188 22,300 8.3 

5,392 ·100 ·1.5 
3,104 400 11.3 

52,022 2,800 5.0 
28,557 4,900 17.1 
10,778 1,200 11.8 

2,227 ·100 -4.5 
5,948 '300 5.1 
3,947 400 9.4 
1,590 100 8.8 

11,889 800 7.0 
31,181 2,300 7.2 

4,782 300 5.8 

11,587 . 0.1 
8,888 500 7.3 

18,723 4,200 22.8 
18,883 3,000 18.1 

4,928,2157 887,000 17.8 

12,388 2,000 15.8 
4,423 900 19.9 

21,781 1,900 8.7 
5,HS8 1,400 215.7 
2,844 100 5.2 

750 ·100 -8.7 
8,038 1,000 12.5 
8,434 900 13.4 
2,881 . .0.2 
2,802 800 28.3 

Average 
popU&tlon per 

household PoJ:Uatlon 

Jlif 1, 
1985 Aprll1, July 1, Aprll1, 0\ange, 1980-85 

(estl- 1980 1985 1980 
mate) (census) (estimate) (census) ~ber Percent 

2.67 2.75 26,900 26,483 500 1.7 
2.65 2.75 30,400 28,553 1,800 6.4 
2.71 2.81 43,200 41,878 1,300 3.1 
2.63 2.73 23,400 22,525 900 4.0 
2.71 2.75 15,900 15,700 200 1.4 
2.61 2.71 77,800 74,548 3,200 4.3 
2.79 2.93 24,700 24,416 300 1.4 
2.68 2.72 20,600 19,698 900 4.8 
2.84 2.78 53,300 51,095 2,200 4.2 
2.88 2.95 7,800 7,431 400 4.8 
2.81 2.93 30,200 28,700 1,500 5.4 
2.67 2.87 89,800 83,342 6,500 7.8 
2.715 2.94 5,000 4,510 500 10.4 
2.87 3.00 16,900 18,604 300 2.0 
2.57 2.70 33,200 32,781 400 1.3 
2.79 2.85 17,800 17,575 200 1.4 
2.53 2.71 6,500 .6.111 400 6.8 
2.78 2.82 4,500 4,358 200 3.8 
2.88 2.95 13,700 13,602 . 0.4 
2.50 2.85 50,700 47,690 3,000 6.2 
2.74 2.85 24,700 24,235 500 1.9 
2.70 2.82 49,700 48,425 1,300 2.7 
2.85 2.93 39,400 37,021 2,400 6.5 
2.74 2.84 98,800 84,058 14,600 17.3 
3.00 3.09 20,700 19,259 1,400 7.5 
2.87 2.93 8,900 8,605 300 3.1 
2.72 2.79 48,1500 41,418 5,200 12.5 
2.88 2.81 803,1500 777,113 215,500 3.4 
2.72 2.78 14,500 14,935 -400 ·2.7 
2.88 2.79 9,300 8,1585 600 7.1 

2.84 2.75 145,800 143,988 1,600 1.1 
2.79 2.99 93,900 85,790 8,100 9.4 
2.91 3.04 35,200 32,930 2,300 8.9 
2.73 2.73 5,800 8,137 -300 -4.7 
2.88 2.74 16,900 18,382 500 3.0 
2.82 2.9e 12,200 11,707 500 4.2 
2.88 2.87 4,900 4,728 200 3.4 
2.82 2.74 33,500 32,1553 800 2.15 
2.59 2.71 82,800 88,755 3,800 4.3 
2.78 2.88 14,200 13,948 200 1.5 

2.57 2.80 33,200 32,898 300 1.D-
2.84 2.78 19,900 19,587 300 1.7 
2.97 3.08 88,700 58,108 10,600 18.2 
2.81 2.94 82,500 58,084 8,400 11.4 

2.78 2.82 18,385,000 14,229,181 2,158,000 15.2 

2.70 2.70 48,800 38,381 8,500 22.1 
3.08 2.99 18,400 13,323 3,100 23.4 
2.84 2.88 88,700 84,172 4,600 7.1 
2.158 2.75 17,800 14,2150 3,400 23.8 
2.78 2.73 7,800 7,21515 500 7.2 
2.67 2.59 1,900 1,994 ·100 ·5.8 
3.11 3.09 28,400 2S,OSS 3,300 13.3 
2.80 2.71 20.800 17,726 3,000 17.1 
3.08 3.02 8,300 8,168 100 1.2 
2.48 2.48 9,000 7,084 1,900 27.1 
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EXPLANAT!ON OF SPECIES STATUS CODES 

The attached output from the N.C. Natural Heritage Program 
database is a listing of the elements (rare species, geologic 
features, natural communities, special animal habitats) known to 
occur in your geographic area of interest. Following is an 
explanation of the four columns of status codes on the righthand 
side of the printout. 

STATE STATUS 
Plants: . 

From Sutter, R.D., L. Mansberg, and J.H. Moore. 1983. 
Endangered, threatened, and rare plant spedies of North carolina: a 
revised list. ASB Bulletin 30:153-163, and updated lists of the Natural 
Heritage and Plant Conservation Programs. 

E = Endangered PP = Primary Proposed 
T = Threatened SR = Significantly Rare 
sc = Special Concern 

E,T,and sc species are protected by state law (the Plant Protection and 
conservation Act, 1979); the other two categories indicate rarity and 
the need for population monitoring, as determined by the Plant Conserva
tion and Natural Heritage Programs. 

Animals: 
From Cooper, J.E., s.s. Robinson, and J.B. Funderburg (Eds.). 

1977. Endangered and Threatened Plants and Animals of North Carolina. 
N.C. Museum of Natural History, Raleigh, NC. 444 pages + i-xvi, and 
updated lists of the Natural Heritage Program. 

E = Endangered sc = Special Concern 
T = Threatened UNK= Undetermined 
SR = Significantly Rare EX = Extirpated 

FEDERAL STATUS 

From Endangered & Threatened Wildlife and Plants, April 10, 
1987. 50 CFR 17.11 & 17.12. Department of Interior. Established 
by the Endangered Species Act of 1973, as amended. 

E· = Taxa currently listed as Endangered 
T = Taxa currently listed as Threatened 
PE = Taxa currently proposed for listing as Endangered 
PT = Taxa currently proposed for listing as Threatened 

Taxa under review for possible listing ("candidate species"): 
C1 = Taxa with sufficient information to support listing 
C2 = Taxa without sufficient information to support listing 
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GLOBAL RANK (STATE RANK) 

The Nature Conservancy's system of measuring rarity and 
threat status. "Global" refers to worldwide, "State" to 
statewide. 

Gl = 

G2 = 
G3 = 
G4 = 
GS = 
GU = 
GX = 

Q = 
T_ = 

State rank 
the words, 
range. II 

Critically imperiled globally because of extreme rarity 
or otherwise very vulnerable to exinction throughout 
its range. 
Imperiled globally because of rarity or otherwise 
vulnerable to extinction throughout its range. 
Either very rare and local throughout its range, or 
found locally in a restricted area. 
Apparently secure globally, though it may be quite rare 
in parts of its range (especially at the periphery). 
Demonstrably secure globally, though it may be quite 
rare in parts of its range (especially at the periphery). 
Possibly in peril but status uncertain; need more 
information. 
Believed to be extinct throughout range. 
a suffix attached to the Global Rank indicating questionable 
taxonomic status. 
an additional status for the subspecies or variety; the 
G rank then refers only to the species as a whole. 

codes follow the same definitions, except substitute 
"in the state," for "globally" or "throughout its 
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ETHEOSTOMA COLLIS 

CAROLINA DARTER I MEANDER SCARS 

CAMBARUS CATAGIUS 

I 
GREENSBORO BURROWING 

HESPERIA LEDNARDUS 
LEONARD'S SKIPPER 

DENTARIA MULTIFIDA 

I DIVIDED TOOTHWDRT 
EPILOBIUM LEPTOPHYLLUM 

NARROWLEAF WILLDWHERB 

I NESTRDNIA UMBELLULA 
NESTRDNIA 
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