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Mr. A.R. Hanke Date:
Site Investigation and Support Branch Site Disposition:
Waste Management Division EPA Project Mlanager:

Environmental Protection Agency
345 Courtland Street, N. ¢
Atlanta, Georgia 30365

Subtect: Screening Site Inspection, Phase |
Union O1i Company, S.E. Terminal
Greensboro, Guiiford County, North Carolina
EPA ID No. NCD000609974
TDD No. F4-8911-76

Dear Mr. Hanke:

FIT 4 conducted a Phase | Screening Site Inspection at Union Oil Company, SE. Terminal in
Greensboro, Guilford County, North Carolina. The inspection included a review of EPA and state file
material, completion of a target survey, and a drive-by reconnaissance of the facility and surrounding
area.

Union Oil Company, SE Terminal, is located at 6801 West market Street in Greensboro, North
Carolina. The facility isin a heavy industrial area; a tratler park is located across the street (Ref. 1).

Union Qil 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). Prior to 1989,
Standard Oil of Ohio sold the facility to its current owner, British Petroleum Qil (Refs. 1, 2).

Union Qil Company has four tanks with a 185,000-barrel capacity, and Gulf Oil has seven tanks with a
331,000-barrel capacity. The Union Oil Company receives oil from Colonial Pipelines and distributes it
to truck and tank cars (Ref. 3).

Union Oil Company, S.E. Terminal, has maintained onsite, underground storage tanks for American
Petroleum Institute (AP!) separator sludge (Ref. 2). The waste produced included APl separator
sludge, APl separator slop oil, and leaded tank bottoms (Refs. 2, 4). Onsite disposal of tank sludges
and petroleum additives probably occurred from 1929 to 1980 (Ref. 2). In 1982, Troy C. Griffin Oul, Inc
of Jefferson, Georgia, handled the cleanup of the tank bottoms, which were hazardous based on
their ignitability (Ref. 3).

The Union Qil Company, S.E. Terminal, first entered the North Carolina RCRA system on August 14,
1980 (Ref. 5). The facility filed a Part A application for a Hazardous Waste Permit on November 7,
1980 (Ref. 4). Union Oil Company was deleted as a treater, storer, and disposer under RCRA on
March 4, 1982 (Ref. 6). The facility withdrew from interim status (Ref. 5). Union Qil Company was in
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full compliance with 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 Nationai Pollutant Discharge Elimination System permit, which expired June 30, 1981
(Ref. 4).

Union Oil Company, S.E. Terminai, :s located within the Carolina State Belt of the Piedmont
Physiographic Province {Refs. 10; 11, p. 76). The area is characterized by gently rolling topograpny
with moderately steep slopes aiong the arainage ways (Ref. 12). This region has a temperate climate
(Ref. i3, pp. 7. i1). Total annual orecpitation averages about 45 inches with a net annual
precipitation of 4 inches (Refs. 14, pp. 3, 17; 15). The 1-year, 24-hour rainfall is 3 inches (Ref. 16).

The geology of the slate belt consists of foided and fractured metamorphic bearock overiain neariy
everywhnere by residual materiai termed saoroiite (Refs. 10, pp. 77, plate 1, 14, p. 3; 17). The saorolite
ranges in thickness from a few feet near rock outcroos to more than 100 feet in interstream areas

~ with an average thickness of 30 feet on most hills and ridges (Refs. i3, p. 38; 14, p. 3). Metamorphic

rock typesin the area include highly aitered 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 cm/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
150 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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The 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
Townsend, 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 s treated at
Townsend. After the treatment, the different water lines are connected (Ref. 24). These takes are not
affected by the facility’s surface water drainage. Residents not served by municipal water receive
water from private wells. A house count on a topographic map of the study area reveaied about
139 homes that use private wells within 3 miles of the facility. There are an additionat 30 homes
between 3 and 4 mijes that utilize orivate wetls. The actual house count may be iarger consigering
the ages of the topographic maps (Ref. '9). Most wells in the Greensboro area are zoproximately
150 feet deep (Ref 24). The nearest well is located approximately 100 feet from the faciiity in a traier
park on West Market Street. The nearest resident is 50 feet from the facility. There are aoout seven
trailersin the park that use the community well (Ref. 1).

Union Oil Company, S.E. Terminal, is surrounded by many other oil companies. The facility’s tanks are
diked. The Union Qil Company is not accessible because it is surrounded by a 6-foot fence with
barbed wire. There is a railroad track facing West market Street, a guarded gate, and posted warning
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). There are
no sensitive environments within the 4-mile radius (Ref. 19). The plant Nestronia (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 H SSI be conducted at Union Oil Company, S.E. Terminal on a medium-
priority basis. If you have any comments or questions about this Phase | S5, please contact me at NUS
Corporation.

Very truly yours, Approved:

Simonia Delaine Mbl/
Project Manager s

SD/gwn

Enclosures

¢c:  Kelly Cain

NUS CORPORATION
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Figure 1.2 Southeast Terminal Site Map
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; AT K" MARK ‘X°
SPECIFIC QUESTIONS ves | wo | romm | SPECIFIC QUESTIONS vas] %o JariSiro
. Is_this facility & publicly owned trsatment works B. Does or will this facility [either existing or proposed)
which results in a discharge to waters of the U.S.? X include a concentrated animal feeding operation or X ;
{FORM 2A) - aquatic animal production facility which results in & :
] T T m discharge to waters of the U.S.? (FORM 28) THET m
. 1s this a facility which currently results in discharges sk | D. Is this a proposed facility (other than those described
to waters of the U.S. other than those described in j{X NO in A or B sbove) which will result in a dischargs to X
A or B above? (FORM 2C) 14 waters of the U.S.? (FORM 2D) TH IRTY 17
F. Do you or will you inject at this facility industrial or
E. Does or will this facility t{eat. store, or daspose of X YES municipsal effluent below the lowermost stratum con- x
‘hazardous wastes? (FORM3 taining, within one quarter mile of the well bore,
: . TEWT m underground sources of drinking water? (FORM 4) TRANET] FE
. DO you or will you tnject a2 this tacility any produced .
water or other fluids :Nhich are brought to the surface H. D°| you or will you inject "‘ thi’,f"""y fluids for spe-
in connection with conventional oil or natural gas pro- - cial procestes such as mining of sulfur byi the Frasch X
duction, inject fluids used for enhanced recovery of X proces:,fsoh;tl?n mining of minerals, l'l:es tu'combus;
oil or natural gas, o inject fluids for storage of liquid “?SR" ossil fuel, or recovery of geothermal energy
hydrocarbons? (FORM 4) 73R BT T EX2 IED) 35
I. Is this faciiity a proposed stationary source which is ~J. Is this facility a proposed statlonary source which is
one of the 28 industrial categories listed in the in- NOT one of the 28 industrial categorles listed in the
structions and which will potentially emit 100 tons x instructions and which will potentially emit 250 tons X
per year of any air poliutant regulated under the per year of any air pollutant regulated under the Clean
Clean Air Act and may affect or be loaned in an Air Act and may atfect or be located in an sttainment ;
sttainment arsa? (FORM 5) lna? (FOFIM 5) !
1
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‘ NTINUED FROM THE FRONT .
i T, SIC CODES (d-digit, in order of priority) ) 7

A, FIRST 8. SECOND

i
! ~T 1 T 1L ifyr
. (specify) S {specify)
; §1. 71 ETROLE Vs Burx STariewn 7,
19 LS | ] 13116 > 12
C.THIRD . D. FOURTH
i T T T Jispecify) PCT VT specify)
. 3 § ts + : L" 19 ‘l : - *
. 111. OPERATOR INFORMATION i gh- Sanienash i e Lol st L any Ko
d A. NAME B. ls tm namo lmed ln
' o SR N T SN N T A YO T L N T TR T N S EN S S H B e H RO A Y S S S (Y S R R L‘;’:.:;'"'A"”""
: E T :
(W[SOVTHEAST TERMINALS e . |OYEs®No
i FI 1" - . (19
E C. STATUS OF OPERATOR (Enter the appropriate letter into the answer box; if **Other”, specify.) D. PHONE (areg code & no.)
= FEDERAL M = PUBLIC (other than federal or state) (specify) <] o ' vyt
S = STATE O = OTHER (specify) P Paivare Al (9191229 |12¢ 17
1 P = PRIVATE M - o W - ol [ve——5v] [~ 78
E. STREET OR P,O. BOX
Y /P B D e I S It S S Sy S S IR SN RSN B S S B B SN N S R N B B R
i b _BoX 116067 . . o o
. | B3 . - * [
r. cn-v OR TOWN G.STATH H. ZIP CODE %
< ! AL ! © T T8 1 s the facility located on lndnan lands?
BCREENSBORO NC 27407 3 YES %NO
1 I I | 1 1 L 'y 1 1 1 1 1 ] [l 2 L i 1 i A - L 1 1 1 sz
E I“ 1 - a0 ar 42 47 - 1 1]
i X. EXISTING ENVIRONMENTAL PERMITS 2o iiac iyt sl s Rat St St fipaake s s b S LI
1 A, Nrb:s (Di.rcharge: to Surface Water) o. rsn (Alr Emissions from Proposed Sources;
A ICEW T 7 1 T 1 3 2 O L DL O B L L A I B A
j Joln “C0024247.L,9P e
13 6§t 30 18§16 +7 19 - 30
[ B uuc {Underground Injection of Fluids) E. OTHER (specify)
c] T T v 1T & 1 1 L ENT SEAE IR BRNNY B | cl 2] | R L L R L L L L (:peclfy) .
18 lu . NN e PP PO
18 [ 16§17 | 18 - 30 18(va ] 97} 18 - 30 §
C. RCRA (Hazardous Wastes) €. OTHER (specify)
clr] LS L LI L] LI clf~]> LR ) L L L i H (:peci[y}
9 R L 1 L i i e J] 'l 1 PR Y A A | 1 ) T S 3 A L 1 L T
Fesfeajer] e - 30 18lsef 242 ] o0 - 30
X1. MAP : $el3

Attach to this apphcatlon a tOpographlc map of the area extendmg to at least one mile beyond property bounderies. The map must show
the outline of the facility, the location of each of its existing and proposed intake and discharge structures, each of its hazardous waste
treatment, storage, or disposal facilities, and each well where it injects fluids underground Include all springs, rivers and other surface
water bodies in the map area. See instructions for precnse requ1rements.

X1l. NATURE OF BUSINESS (provide 8 brief description

s?.r!v.‘i

GGG

)?ED/STA {BuTiony T Edrmimae o Pcrzp:.e v At )DAo.bucrs

X311, CERTIFICATION fsee instructions) gttt i s bige s Rer ot

1 certify under penalty of law that | have personally exammed and am fam:lzar w:th the mformat/on submmed in th:s appllcatlon and all
attachments and that, based on my /nqu:ry of those persons immediately responsible for obtaining the information contained in the
application, | believe that the information is true, accurate and complete. | am aware that there are significant penalties for submitting
false information, including the possibility of fine and imprisonment.

A. NAME & OE.ClEALVﬂéﬁCﬁmﬁj IH . [B. SIGNATURE
‘nrr PREQIGENT-NORTHESN FEFINH

C. DATE SIGNED

NOV. 0 '7 1980

191 14 - kL)

EPA Form 3510-1 (6-80) REVERSE




SR AN, 7%

1.

d for elite type, i.e., 12 cnaracrersnncnl Form ADRroved wwid V0., 130 wOuuwr

J, ,,g :pace
INVIRONMENTAL PROTECTION AGENCY . ) D. {BER =
PR EPA HAZH@DOUS WASTE PERMIT APPLICATIO 2  [LEPALD.NUN Mm
N Consolidated Permits Program =l
RCRA \’ {This information is required under Section 3005 of RCRA.) F N|C[T]o|olo]6)0 9 9 4 v

~OR OFFICIAL USE ONLY aCrietr e ity SRR R AR AR

A:::IRCOATION D(Q;I'EMREC&E‘;VE,D COMMENTS
[T FIRST OR REVISED APPLICATION o SRR eSS e R

Place an X" in the appropnate boxinAorB below {mark one box only) to indicate whether this is the first appllcauon you are submmmg for your facility or
revised application. If this is your first application and you already know your facility’s EPA 1.D. Number, or if this is a revised application, enter your facility’s
EPA 1.D. Number in Item | above.

A. FIRST APPLICATION (ploce an ‘X' below and provids the appropriate date)

ﬁl EXISTING FACILITY (See instructions for definition of "‘existing’’ facility. 2.NEW FACILITY (Complete item below.)

(7 Complete item below.) 1 FOR NEW FACILITIE
T TN o, oav ] FOR EXISTING FACILITIES, PROVIDE THE DATE (yr., mo., & day) TH — == l;yr:o’\'l,zoel‘m; %ﬁ;:

OPERATION BEGAN OR THE DATE CONSTRUCTION COMMENCED F1ON BEGAN OR 1S

8 219111 Iz D ID (use the boxes to the left) 1 I [ EXPECTED TO BEGI!
19 7Y 74 73 78 il 78 4 73 78 77 hi]
B. REVISED APPLICATION (piace an '*X'* below and complete Item I above)

D 1. FACILITY HAS INTERIM STATUS E]z. FACILITY HAS A RCRA PERMIT

T2
111. PROCESSES — CODES AND DESIGN CAPACITIES & E R A Ererk i LSRR

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, [f more lines are needed, enter the codefs] in the space provided, If 8 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 (/tem 111-C).

B. PROCESS DESIGN CAPACITY - For each code entered in column A enter the capacity of the process.

1. AMOUNT — Enter the emount.
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 PRO- APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS
— . PROCESS ___ CODE _ DESIGN CAPACITY
CONTAINER (barrel, drum, etc.} S01 GALLONS OR LITERS TANK TO! GALLONSPER DAY OR
TANK 502 GALLONS OR LITERS LITERS PER DAY
WASTE PILE S03 CUBIC YARDS OR SURFACE IMPOUNDMENT T02 GALLONSPER DAY OR
CUBIC METERS LITERS PER DAY
SURFACE IMPOUNDMENT S04 GALLONS OR LITERS INCINERATOR TO3 TONS PER HOUR OR
METRIC TONS PER HOUR:
Disposal: GALLONS PER HOUR OR
INJECTION WELL D79 GALLONS OR LITERS LITERS PER HOUR
LANDFILL D80 ACRE-FEET (the volume that OTHER (Use for sical, chemteoc‘ TOA TGALLONS PER DAY OR
would cover one acre to a thermal or blologﬁ:nf trea -,LITERS PER)|
depth of one foot) OR processes not occurring in tank:
HECTARE-METER surface impoundments or inclners
LAND APPLICATION D81 ACRES OR HECTARES ators. Describe the processes in -~ o
OCEAN DISPOSAL D82 GALLONS PER DAY OR the space provided; ItenrllI-C.)
LITERS PER DAY )
SURFACE IMPOUNDMENT D83 GALLONS OR LITERS - ==
UNIT OF UNITOF o . N UNIT Of
MEASURE MEASURE- g MEASUF
UNIT OF MEASURE CODE UNIT OF MEASURE CODE = . UNIT OF MEASURE =~ CODE
GALLONS., ¢t c cs vt csssesosesB LITERSPERDAY . ... :c0000se.V S ACRE-FEET(: .2+ 00000 ce e A
LITERS . .. i ccevsoorsacesossle TONSPERHOUR . .....0040...D - HEETARE-METER. ... ~~J......F
CUBICYARDS . « o v v v a0 veseesY METRICTONSPERHOUR. . ......W ACRES. . TNttt esversssssecasB
CUBICMETERS .. ..c0cs000s0sC GALLONSPERHOUR..........! HECTARES . t et s s e vsoansne .. Q
GALLONSPERDAY ...... PP ¢ LITERS PER HOUR . ceseeassoH

EXAMPLE FOR COMPLETING ITEM lll {shown in line numbers X-1 and X-2 below} A facnlity 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 galions per hour.

s wK
¢ DUP ‘\\Y\\\\\\\\\\\\\\\\\\\\\\
112 - 13114 J9s
B. PROCESS DESIGN CAPACITY B. PROCESS DESIGN CAPACITY
bt ALERS” : For | w|"cEE FOR
o SUNITIoFFICIAL]. o 2. UNIT o cprc)
W fonlat 1. AMOUNT Ol use  |us| SODE 1. AMOUNT CLonT usE
23| above) (specify) (enter ONLY -E.lg above) (enter onL®
16 TR T - ;A 0 |2y - ETY [THREETE ET) - 27 28 29 -
X-15|0|2 600 G 5
X-2AT{0 20 E 6
1|Slo! O To 3 20 G 7
2iSioj2 & 7o 2, 6000 & 8
kR val-1¥i ® To 2,000 G 9
4 10
14 - 184 te - 27 7‘ 29 - 32 14 - ik3ak] - 27 ._l'—l 9. bt
EPA Form 3510-3 {6-80) PAGE | OF 5 CONTINUE_ON REVE!
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Continued from the front.

A G T et i -‘.—-'; S Fpd 4.;- o, TN IS gy \.;ﬂ
1. PROCESSES (continued) gea®sa B3 P ’ﬁ.‘.ﬁ: ek g
. SPACE FOR ADDITIONAL PROCESS CODES OR ron DESCRIBING OTHER PROCESSES (code "T04").

"‘g%ﬁ,‘%‘ e "-';wx B . )
FOR EACH PROCESS ENTERED HERE

INCLUDE DESIGN CAPACITY.

DIS:GN (Aln-cITY

2 - APT SEPERATOLS 2,000 ddu-ous/bdy EAcH

- APT Se£frRqaToR SL9P i

»
A uks /I, 600 G Ak 049 & A<

PRUsM  STORAGE ©0rF LEADE? TAwA SLUDGE 2, 860 GAiL0AS

SEe  prracHmENT Fo4  OPERATIOn PiAd

I e

A, EPA A DOUS WASTE NUMBEH Enter the fcmr—dxglt number from ' FR, Supa Dfo eac sted hazardos waste u wm hanUI 1; 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 charactens-
tics and/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 characteristic or toxic contaminant entered in column A estimate the total annuat quanmy of all the non—listed waste(s) that will be handled
which possess that characteristic or contaminant.

l 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 approprlate

codes are:
ENGLISHUNITOFMEASURE ~___  CODE "METBICUNITOFMEASURE CODE
POUNDS. .. ¢ v oevas TN & KILOGRAMS . . v o i e s esvososccnss I 3
TONS. . . ... CeesevsesensssesrsssesesT METRICTONS . s s tooseasvecssansass 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,

l PROCESSES

1. PROCESS CODES:
For listed hazardous weste: For each listed hazardous waste entered in column A select the code/s) from the list of process codes contained in item 111
to indicate how the waste will be stored, treated, and/or disposed of at the faclhty.
For non—listed hazardous wastes: For each charactenmc or toxic contaminant entered in column A, select the codefs] from the list of process codes
contained in Item [1l to indicate all the processes that will be used to store, treat, and/or dispose of all the non—listed hazardous wastes that possess
that charecteristic or toxic contaminant,
Nots: 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
extrerne right box of {tem |V-D(1}; and (3) Enter in the space provided on page 4, the line number and the additional code(s).

l 2. 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
re than one EPA Hazardous Waste Number shall be described on the form as follows:
1. Select one of the EPA Hazardous Waste Numbers and enter it in column A, On the same line complete columns B,C, and 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 D{2) on that line enter
“included with above” and rake no other entries on that line.
!i. 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-1, X-2, X-3, and X-4 below) — A facility will treat and dispose of an estimated 900 pounds

year 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 s corrosive and ignitable and there will be an estimated
0 pounds per year of that waste, Treatment will be in an incinerator and disposal will be in a landfill.

A.EPA i C.UNIT - D. PROCESSES
y H:SZTAERN% B ESTIMATED ANNUAL O;UM"EEA- 1. PROCESS CODES PROCESS DESCRIPTION
:lg fenter code) QUANTITY OF; WASTE . 2':;:; ) (enter) (lf'c code is not entered in D(1))
: LI} 1 | L | L]
1|K|0|5|4 900 PllTo3D80
; || L L T 1
-2 |Djo|of2 400 Pl |ITO03D8DO
T 7 T T T
3|Djo(0 1! 100 Pl |\TO3ID8O
I . T '
g Diojo|2 included with above 4
Form 3510-3 (6-80) PAGE 2 OF 5 CONTINUE ON PAGE 3
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2.~ . .
: o B s page before completu‘ou have more than 26 wastes to list. Form Approved OMB No, 158-S80004

pmorocoPY
” e GmBER (enter from page 1) \| FOR OFFICIAL USE ONLY
€ . FF7AL © s ] T/ C
.\ucn ololo]éo|9(3]7 14 11 W DUP 2] DUP
13{04 |18 1}z
n “DESCRIPTION OF HAZARDOUS WASTES [confinued) S ouoay :.".i’-. RIS LA
. EPA C.UNIT D. PROCESSES
w |HAZARD.| B.ESTIMATED ANNUAL R i
Zn WASTENO! QUANTITY OF WASTE enter 1. PROCESS CODES . PROCESS DESCRIPTION
£0 (
=2 | tenter code) code) (enter) (ifacodetsnot entered in D(1))
ey - 27 . 3 27 = as [ 27 - 28 |37 <~ 39 |27 =~ p' SLDP 0“_ FLOM A‘PT BEFLRAT IR
1 [klpl4|9] © Te 2000 Gl |soz|To 1 : :
T T 1 T T | 7EAPORARY ORUMN STO0RXGE &F
2 lklo|s|/| o 7o 41080 G| |so1|soz APT TEPERATIL SLUDGE
3 1 1 T T T | TEMmPoRARYy DAUM  STERAGE
Klo|5|2| & To 200 G| |Se! O8F LEADED TANkKk QeTTomy
] i i ] | L L DL
4 |.
4 i 1 1] L i ¥
5
LI LR T T T T
6
| L T 7 T T L
7
T T T T LI
8
T 1 T—1 T —
9
LI | T 1 T T ] 1 1
10
T 1 T 1 T 1 T
11
L T 1 T 1 T 1
12
] | 0N B 1 L] L 1
13
1 T T T T
14
5 L i 1 i 1) LR
1
i 1 LI LN I S |
16 '
i i 1 I i ¥ 1 i
17
i 1 1 i 1 ¥ T
18
9 1 ™= T LI
1
0l T 1 T—7 T T 1
T3 T—1 1 T
21
T T 1 T T
22
T 1 T T T
23
T 1 LI | LI LI |
24
25 T 1 T 1 T T
26 T1 T T TT
- <
23 10}27 L] 8 kL 27 2~ 291 237 = 29 {27 - 29 37 ‘—__I-' ‘)
EPA Form 3510—3 (6-80) ) CONTINUE ON REVER!
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Continued from the front. -
eorii i

IV. DESCRIPTION OF HAZARDOUS WASTES(C s tinued) Bt rbe it Ry oty P 1
E. USE THIS SPACE TO LIST ADDITIONAL PROCESS CODES FROM lTEM D{1) ON PAGE

[ EPA 1.D. NO. (enter from page 1)
;‘ ENCT olo|o|s6|o|9|4|7|4[TE

V FACILITY DRAWING : ; s
All existing facilities must include in the space provided on page 5 a scale drawing of the facility fsee instructions for more detail),
VI.PHOTOGRAPHS : 3 . LigaE : 3 St

v

All existing facilities must include photographs (aer/al or ground-—-/evel) that clearly delineate all existing structures; existing storage,
treatment and disposal areas; and sites of future storage treatment or dnsposal areas (see /nstruct/ons for more detal/)

3|511/7[¢] 1317 |¥

3 43 64 [EAKX) @ =~ 7

VI FACILITY OWNER e e R e A SRR R S T A e R T Y

/ CJA. if the facility owner is also the facility operator as listed in Section VHI on Form 1, ’General Information’’, place an “X** in the box to the left and
E skip to Section IX below,

éy-zrt ‘*‘"T!,:'

B. If the facility owner is not the fécility operator as listed in Section VIl on Form 1, complete the following items:

. - 1. NAME OF FACILITY'S LEGAL OWNER 2. PHONE NO. (area code & no.)
APE Guer O CoxPosarion rlolell3|slelde (4ol
ii e 3.STREET OR Pr.O. BOX - 4. CITY OR TOWN ’S’. S:. — _“6.’2|:"C°;‘E - =
5] P.o. Box Nz?? Gl RicHmond viA z|3lzi3lo0

IX. OWNER CERTIFICATION S e e AT "‘W&&»

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

A. NAME (print or type)

R.E. WOL‘”'PEN'UTH B.SIGNATURE C. DATE SIGNED
YIGE PRESIDE ! W 4% NOV. O 7 1980

X, QPERATOR CERTIF!CATION 1= 0 ' A% 2 AR

1 certify under penalty of law that | 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, | believe that the
submitted information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment.

A. NAME (print or type) B. SIGNATURE

C. DATE SIGNED

EPA Form 35103 (6-80) PAGE 4OF 5 CONTINUE ON PAGE 5
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OPERATION PLAN

The problems with this facility that are covercd 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 Scparator sludge in steel drums, and the temporary
storage of steel drums that have chemical additive residue inside them.

Leaded Tank Sludge = Due to the release of a recent EPA Regulation Information
Memorandum (RIM) the storage tanks are not considerecd to be storage facilities
for leaded tank sludge. 1In the event a tank is removed from service and re-
quires the removal of lecaded tank sludge, the lcaded tank sludge will be:

- A. 1f hazardous carrier services arc available and an approved disposal
site is available, the leaded tank sludge will be shipped to the dis-
posal site in accordance_uich RCRA provisions.

B. If either hazardous carrier services or an approved disposal site is
not available, the leaded tank sludge will be placed in stecel drums
for temporary storage until the requircments for off-site permanent
disposal can be fulfilled. These drums will be stored on the
"temporary storage' area on-site and above ground.

API Scparator Sludge - The sludge from the APl separator will be handled in
the same manner as the leaded tank sludge.

The recovered product from the API separator is temporarily stored in a 1,000
gallon underground tank. Because surface active agents are kept from the API
scparator, there is never an cemulsion of oil and water formed. This makes
the recovery of product from the AP1 separator very easy. The recoverced pro-
duct is blended into the next pipeline receipt of the appropriate product.

Site - A temporary sStorage site will be provided on-site

Temporary . Sto

- FTor drums containing cither 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 deterioration

of the drums.



1)

2)

3)

4)

5)°

6)

7)

8)

. RCRA Inspection Report .
Reference 3

Facility Information

Union 0i1 Company Southeast Terminal
6801 W. Market Street
Greensboro, N.C. 27419

Facility Contact

J.H. Kimball, Jr., Terminal Foreman

Survey Participants

J.H. Kimball, Jr., Terminal Foreman
Robert Shifflet, Guilford County Health Department
"J.H. Deakins, District Sanitarian

Date of Inspection

August 25, 1982

Applicable Regulaﬁioné

40 CFR, Part 262, Staﬁdards for Generators

Scope of Survey

RCRA Interim Status Inspection

Facility Description

Union 0il Company is a fuel storage and distribution depot. The facility
handles gasoline, fuel 0il and heating oil. This facility handles Union
and Gulf 011 products. Union 0il has 4 tanks with 185,000 barrel capacity
and Gulf 0i1 has 7 tanks with 331,000 barrel capacity. The facility re-
ceives 0il 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 0i1, Inc., RFD 2, Jefferson, GA, 30549, ID#GAD991275934. This
facility was in compliance with RCRA standards for generators on the date
of this inspection.

Site Deficiencies

)



‘ et e —e e ° Reference 2
- POTENTIAL HAZARDOUS WASTE SITE T [LiDEGiriGATION ]
\-’EPA | PRELIMINARY ASSESSMENT e | D000tas974
PART 1 - SITE INFORMATION AND ASSESSMENT
11. SITTE NAME AND LOCATION
01 SITE NAME (Legal, commun, or deecrpeve aame of sts) 02 STREET, ROUTE NO., OR SPECIFIC LOCATION IDENTIFIER ]
Union 0il Co. Southeast Terminal ) P.0. Box 11007 (6801 West Market Street)
23 CITY 04 STATE | 05 ZIP CODE 06 COUNTY 07 08 CONG
Greensboro NC |27409 Guilford °ZT w{) 6
09 COOROINATES | ATITUDE LONGITUDE
35°_16'37".N QR0° _855'. 53" W

10 DIRECTIONS TO SITE (Startng trom nearest pudiic rosd)

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

Ill. RESPONSIBLE PARTIES

01 OWNER (¥ xnown) 02 STREET (Susiness, maling, rescentia))
Gulf 0il Corp. P.0. Box 11287
03 CITY 04 STATE| 05 ZiIP COOE 06 TELEPHONE NUMBER
Richmond VA {23230 (804) 254-0200
I CINTCR oSN rearanne - a 3 08 STREET (Susness, meling, ressoennel)
Standard 0il Co. of Ohio P.0. Box 7117
o9 CITY 10STATE |11 2IP CODE 12 TELEPHONE NUMBER
Atlanta GA 30357 (404, 897-7825
13 TYPE OF OWNERSHIP (Check one)
XA PRIVATE O B. FEDERAL: —— OC.STATE OD.COUNTY [ E. MUNICIPAL
O F. OTHER: O G. UNKNOWN
1Soecty) -

14 QWNER/OPERATOR NOTIFICATION ON FILE (Check of thet sooly)

.RCRA 3001 DATERECEVED: 1L 7 s 80 (O B. UNCONTROLLED WASTE SITE(cencta 103y DATERECEVED: L __{____ [ C.NONE
MONTH OAY YEAR MONTH DAY YEAR

V. CHARACTERIZATION OF POTENTIAL HAZARD

01 ON SITE INSPECTION BY /Check of thet apoly)

OYES ODATE O A.EPA O B. EPA CONTRACTOR O C.STATE O D. OTHER CONTRACTOR

K0 '—‘——L—"m RV YEAR O E.LOCALHEALTHOFFICIAL O F.OTHER:

. (Soecttyt
CONTRACTOR NAME(S):
02 SITE STATUS (Creck one) 03 YEARS OF OPERATION
. ACTIVE [CIB.INACTVE O C.UNKNOWN 1929 | O UNKNOWN
BEGINNING YEAR ENOING YEAR

04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT, KNOWN, OR ALLEGED

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

05 DESCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT ANO/OR POPULATION

According to Mike Jennings (sée 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. .

V.PRIORITY ASSESSMENT

01 PRIORITY FOR INSPECTION (Check one. ¥ hoh or . Part 2 - Waste ond Pert 3+ D o [ and b
O A. HIGH O B. MEDIUM XKe.Low T
y) fin: required) {Inspect on ime aveladie desis! M@ hurther action needed, compiete current Slaposiion lomn

VI. INFORMATION AVAILABLE FROM

01 CONTACT 02 OF tAgency Oroarzsson) ‘ 03 TELEPHONE NUMBER

. J. H. Kimbell Union 0il Co. = Greensboro 1919299-2611.
| "04 PERSON RESPONSIBLE FOR ASSESSMENT . 03 AGENCY 06 ORGANIZATION 07 TELEPHONE NUMBER | 08 DATE

Lee Crosby / D. Mark Durway NC DHR S&HW (919 733-2178 22, 85

EPAFORM 2070-12(7-81)



o - | POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION
Bl SEPA PRELIMINARY ASSESSMENT o S0z SnE e
— PART 2- WASTE INFORMATION NC 00609974
Il. WASTE STATES, QUANTITIES, AND CHARACTERISTICS . .
01 PHYSICAL STATES (Chreck ot tner apoty) 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (Check of et a0t}
’ sway Riregbt s vt N 24 Toxe C E. SOLUBLE C 1 HIGHLY VOLATILE
T &, Powoen. FNeS ;E:E‘Iuoun 1ons . _Unknown - CB.CORROSIVE L F.INFECTOUS U J. EXPLOSVE
-XC.SLUDGE L} G.GAS S C. RADIOACTIVE C G. FLAMMABLE iC K. REACTIVE
CUBIC YARDS 2XU.PERSISTENT S M. IGNITASLE It L INCOMPATIBLE
l G D.OTHER . = M. NOT APPUCABLE
Soeciy) NO. OF DRUMS
. WASTE TYPE
l CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT 102 UNIT OF MEASURE| 03 COMMENTS
SLU SLUDGE Unknown
oww OILY WASTE Unknown.
I soL SOLVENTS
PSO PESTICIDES
occ OTHER ORGANIC CHEMICALS
' 10¢ INORGANIC CHEMICALS
ACD ACIDS
BAS BASES
I MES HEAVY METALS linknowm
IV. HAZARDOUS SUBSTANCES (See Asoendts tor most irequennty ced CAS Mumbers)
. 08 MEASURE OF
01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE/DISPOSAL METHOD 05 CONCENTRATION | EONCENTRATION
K049| Slop 0il Solids - Unknown
KO51| API Separator Sludge Potential on-site "
052| Leaded Tank Rattoms burlal prior to 2980) -
l V. FEEDSTOCKS (See Acowncu tor CAS Mamtors)
CATEGORY 01 FEEDSTOCK MAME 02 CAS NUMBER CATEGORY : 01 FEEDSTOCK NAME 02 CAS NUMBER
l FOS . N/A _FOS .
FDS FOS
FDS FDS
' FOS FOS
V1. SOURCES OF INFORMATION (Ca¢ apeciic reserances. o.g.. siale Nos. somsis sansa. varts )
| 1. RCRA, Part A, 11-7-80
l 2. RCRA inspection report, 4-18-84.
3. Mike Jennings @ Gulf.0il Corp., Richmond, Va, telephone conversation, 1-14-85.
(Operations Mgr.)
" EPAFORM 2070-12 (7-81) o
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NUS CORPORATION AND SUBSIDIARIES
Reference 5

TELECON NOTE

CONTROL NO.

DATE: March 14, 1990

TIME: g:45a.m.

DISTRIBUTION: Union Qil Co. SE Terminal

BETWEEN: Jim Edwards, Compliance
Officer

OF: N.C. Hazardous Waste

Compliance Program Raleigh, N.C.

PHONE: (919)733-2178

AND: Joan Dupont, NUS Corporation

Dran K. Bupert

DISCUSSION:

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

The Union Qil 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 facility is currently classified as a generator under RCRA.

Nl <t St gndh




B
/ = : : , Ronald H. Levine, M.D., M.P.H.
i . . STATE HEALTH DIRECTOR

DIVISION OF HEALTH SERVICES Lot
P.O. Box 2091 . Reference 6
Roleigh, N.C. 276022091 | @

Date: March 4, 1982

Mr. B. L. Swinney '

1f 0i1 Corporation e .
,E‘fo. Box ]12?37 Re: Facility ID NO. NCT000609974
Richmond, Virginia 23230 :

Dear Mr. Swinney:

Based on information supplied by you we have processed and accepted at the State
leyel your.reguest for the facility identified with the above ID number to re-
ceive the indicated change in classification under RCRA:

Add as . Delete as
] A generator
] H transporter
] K treater
[ Xl storer
il disposer .
1 O small generator

We are advising EPA of the change in your status. Please notify us if there is
any further change in ycur operations which would again affect your status.

Your EPA ID NO. is [} is not &being cancelled.
' Cordially,

! -

€4, Strickland, Head

Solid & Hazardous Yaste Management Branc
Environmental Health Section :

QWS
cc: John Herrmann

EPA Region IV
Emil Breckling

s
N

~e :“;:3 - 54-.1:':#3“

Jumes B Huar, J < . Al A R
STATE OF HORIH CAROLUNA WL/ ERARTMENT OF HUMAR RESOURCES SO T Murrow. MDLMPH - (udZn it
GOVERMDR SECRITARY >

I NIRRT L5 v ives S T BRI S Db s S AR T T ST W K S R LS AR T R T O T3 18 Ty T R BB T A aeliad LT L TE S




Ronald H. Leviie, ....c ., .
STATEHEALFH-DIRECTOR . . /

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

Date: 5—J5- &%

MEMORANDUM

TO: 0. W. Strickland, Head
Solid & Hazardous Waste Management Brand

FROM: ()X ,ngﬂéx}w
| Y _Cpee

B ). Bor ) $007 (City)ﬂWﬁ-@, K749

EPA ID No.:

4
A RCRA (¥ TGenerator, ( ) Transporter, ( ) Interim Status, ( ) Final Status,

compliance inspection was conducted on . 3 - X F =54 . The in-
: mo/day/yr

e -
5
Ly

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

-

() semi-annual inspection (TSD), (14X Follow-up inspection, ( ) other,

specify

The above subject company was found (&¥7in full complianceé ( ) in violation

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

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

' the additional violations).

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

James B Hunt, Jt / . Sara* T Marraw MDD MFPH ‘




I. (N [ J
/ ﬁ%‘il Ronatd H. Levine, M.D., M.P.H.
ST{\TE HEALTH DIRECTORm
DIVISION OF HEALTH SERVICES . - Reference g -

P.O. Box 2091 N .
Raleigh, N.C. 27602-209i . : -

D

March 13, 1984

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. John T. Ross

Union 0i1 Co., S.E. Terminal
P.0. Box 11335

Greensboro, N.C. 27409

Re: NCD000609974

Dear Mr. Ross:

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. -

Very sincerely,

i L pen S
s ._’.zg.a./«éca_/
‘0. W. Strickland,” Head

Solid and Hazardous Waste Management Branch
Environmental Health Section

OWS/KL: tl

\_ )

Jomes B. Hunt, jr. )
COVERNOR /DEPARTMENT OF HUMAN RESOURCES

Sarch T Morrow, MD, MPH
SECRETARY

g

_ STATE OF NORTH CAROLINA



. Reference
® @ 9

1
GENERATOR INSPECTION FORM - PART 262
fme of Sit ‘IPA 1.0, -, Coupty
szccxd< Léﬁ»J%ZZZAAEfL47 7a(ﬂ%49/345Qf%3@Z Sndfn !

Loca 10 Inspection Date . ngnature A}/ Inspector(s)
5@5///0/1 xgjzawé‘-@/ Jo-/7-57 é/ﬁ afors
Kk fomphance Date ,,79/‘,7 ‘Sj?tlge)of clAty ty Contact
il] ~
3

An inspection of your facility has been made this date and you are notified of the vwlatwns, 1f any, marked
below with a cross (X).

i

SUBPART A - GENERAL SUBPART C - PRE-TRANSPORT REQUIREP‘]ENTS
1. Hazardous Waste Determination (262.11) 7. Packaging {262.30) .
_C- subpart D waste (b) C 0.0.7. compliance . v

_C subpart C waste (c)(1)(2)
8. Labeling (262.31)

2. EPA ldentification Numbers £ D0.0.7. compliance
L EPA generator number (a)
.. EPA transporter/facility (c) 9. Marking (262.32)

L 0.0.T. compliance (a)

_C "HAZARDOUS WASTE" label (b)
SUBPART B - THE MANIFEST .
10. Placarding (262.33)

3. General Requirements (262.20) € D0.0.T. compliance
C proper manifest (a)
_Q_ permitted facility: (b) 11. Accumulation Time (262.34)

C subpart 1; J (a)(1)
€ accumulation date {a){2)
C- “Hazardous Waste" (2)(3)

4. Required Information (262.21) L subpart C; D (a)(a)*
_—_ document number (a)(1) C personnel training (a)(4)*
' generator identification (a)(2)
& transporter identification (a)(3) *Cite specific violations of 40 CFR 265

. der remarks
€ facility identification (a)(4) uncer

C D.C.T. description (a)(5)
i. total quantity (a)(6) ' SUBPART D - RECORDKEEPING AND REPORTING
2 certification (b)
12. Recordkeeping (262.40)
5. Number of Copies {262.22) £_ manifest retention (a)
i minimum number _C_ annual/exception report (b)
L test/waste analysis (c)
6. Use of the Manifest (262.23)
_g/_ generator handwritten signature (a)(1)
_Ci transporter signature/date (a)(2)
£ retain copy (a)(3) .
L~ copies to transporter (b) .

DHS FORM 3010 (Rev. 9-83) o
SOLID & HAZARDOUS WASTE ‘ -t




® &

CONTAINER/TANK INSPECTION FORM - PART 265

rcen LG DO 004057 7 ¥ /=) 75

Name of Site EPA 1.D. Inspection Date

SUBPART 1 - USE AND MANAGEMENT OF CONTAINERS SUBPART J = TANKS /J/A
AV 7T S p2TE
1. Condition Of Containers (265.171) 1. General Operating Requirements {265.192)
___ leakage ___ compatibility (a)(b)
___ past leakage (evidence) ____uncovered tank precautions (c)
___ severe rusting ___ overflow prevention (d)
___ structural defect
2. Waste Analysis and Trial Tests (265.193)"
z . Compatibility Of Waste With Containers (265.172) *Section not applicable to a generator only
__visual evidence of noncompliance ___ waste analysis/trial test
{1eakage, corrosion)
3. Inspections (265.194)
3. Management of Containers (265.173) discharge control equipment (a)(1)
___ closed (a) monitoring equipment (2)(2)
___ improper handling or storage (b) waste level (a)(3)
construction material (a)(4)
surrcunding area (a)(5)
assessment schedule/procedures (b)

4 . Inspections (265.174)
___weekly (minimum)

5. Special Requirements For Ignitable or Reactive 4, Closure (265.197)
Waste (265.176) ___plan on-site
___15m (50 ft)
. Special Requirements For Ignitaole Or Reactive
6. Special Requirements For Incompatible Waste Waste (265.198)
(265.177) ___properly stored (a)(1){2)(3)
__ mixing (a) ___ buffer requirements (b)

___ unwashed container (b)

— separation (c) 6. Special Requirements For Incompatible Wastes (265.199)

___properly stored (a)
, ___ tank washed (b)

REMARKS:

DHS Form 3010 (Rev. 9-83)
SOLID & HAZARDOUS WASTE

Il I B D B BD By A BN B B D B O B e
(3,



Vg LK G
/W, Mé%d"’

19 =17 -59F

annual Reporting (262.41)
C submitted (a)(1-6)

o—

_C_ submitted (b)

14. Exception Reporting (262.42)
- I L _transporter contact (a)
‘ L exception report (b)(1)(2)

REMARKS: W/M&lf{é’%

DHS FORM 3010 (Rev, 9-83)
SOLID & HAZARDOUS WASTE
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GEOLOGIC MAP OF NORTH CAROLINA
1985
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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, 111 Billie J. Flynt, Jr. Charles W, Hoffman
P. Albert Carpenter, Il Patricia E. Gallagher Carl E. Merschat
Rebecca M. Enos William F. Wilson
and
John M. Parker, I
State Geologic Map Coordinator
in association with
The State Geologic Map Advisory Committee
Charles C. Almy, Jr. J. Wright Horton, Jr. Thomas E. Shuffiebarger, Jr. Paul A. Thayer
J. Robert Butler Roy L. Ingram Norman F. Sohl H. D. Wagener
Paul D. Fullagar Stuart W. Maher Scott W. Snyder Lauck W, Ward
Richard Goldsmith Richard L. Mauger Edward F. Stoddard Walter H. Wheeler
Robert D. Hatcher, Jr. James A, Miller Frederick M. Swain Steven P. Yurkovich
S. Duncan Heron, Jr. Loren A. Raymond Daniel A. Textoris Victor A. Zullo -




ER PIEDMONT, CHAUGA BELT,
RIVER ALLOCHTHON, AND
WN MOUNTAINS ANTICLINORIUM
METAMORPHIC ROCKS
BREVARD FAULT ZONE — “Fish scale™ schist and phytionite,
; interlayered with feldspathic ::etsacsaare\dsstor::. :navgle lonslg
EISS AND SCHIST — Inequigranular, | abunda :
and gamnet; interlayered a; mn,:‘. ad °°’"Yw“h mlzts‘i’loic‘aa;
imanite-mica schist, mica schist, and amphibolite. Contains
s of granitic rock
ED BIOTITE GNEIsscshi - Strongly fohated; minor layers of

te and muscovite 8

ST — Gamet, staurolite, kyanite, or sillimanite occur locally;

- 'S of quartz schist, micaceous quartzite, calc-silicate
e gneiss, amphibolite, and phyllite

ITE AND BIOTITE GNEISS — Interlayered; minor layers and

honblende gneiss, metagabbro, mica schist, and granitic

“§iTE — Metamorphosed mafic extrusive and intrusive rock;
hornblende rg:;mss. thin layers of mica schist, calc-silicate
rarely, marble. Also includes small of m jori

TIC BIOTITE GNEISS — Poorly layered to massive; mega-
microcline and quartz; local miczv:chist. amphibolite, eagnd

f — Interlayered with quartz-muscovite schist, contains
, andalusite, kyanite, or sillimanite

ACKE AND MUSCOVITE-BIOTITE SCHIST — Maeta-
 (biotite gneiss} interlayered and gradational with muscowite-
st; minor marble and granitic rock

ACKE, AMPHIBOLITE, AND KYANITE SCHIST — Meta-
[biotite gneiss) interlayered and gradational with amphibo-
@ schist; minor ultramafic ang granitic rock

JACKE — Contains quartz and microcline porphyroblasts

EISS — Interlayered with calc-silicata rock, metaconglomer-
ibotite, sillimanite-mica schist, and granitic rock o
D SCHIST — Includes phyilonite and interlayered biotite

“NULAR BIOTITE GNEISS — Waeakly foliated to massive, con-
* 3 se megacrysts and, rarely, larger megacrysts of quartz

LASTIC GNEISS — Massive to foliated, granodioritic, mig-

SCHIST — Interlayered with amphibolite
EISS {Middle Proterozoic, 1192 my: 27) — Megacrystic, in
ins amphibolite

INTRUSIVE ROCKS
Dikes, gray to black
GRANITE (Mississippian, 351 my; 20 21} — Massive to
ted; contains pegmatites, lithum-beanng on east side

GRANITE GNEISS (Devonian to Silunan 409 my: )
to porphvritic, massve to well foliated; contains biolite

3

STATE OF NORTH CAROLINA
JAMES G. MARTIN, GOVERNOR

CHARLOTTE AND MILTON BELTS

METAMORPHIC ROCKS

FINE-GRAINED BIQTITE GNEISS — Massh trongly : minor
tayers ot amphibolite and muscovite s::'hvi:l'o ’ fokated

FELSIC MICA GNEISS — Int red with bioti :
S anat nterlaye h biotite and homblende gneiss

BIOTITE GNEISS AND SCHIST — Inequigr -
o e tek s ST — Inequigranular snd megacrystic; sbun-

v
E!
o4

CZg

tp D gamet, interlayered and gradebonel with
calc-silicate rock, sillimanite-mica schist, mica schi smphibolit
Contains small masses of granitic rock . and o

METAVOLCANIC ROCK — Interbedded felsic to mafic tufts and flowrock

MAFI'(': MrE‘gI:VOLCANIC Eocx — M phosed baseltic i i

tutfs and flows, grayish green to black. Locally includes ypsbyssst

intrusives and minor felsi?: metavolcanic rock

FELSIC METAVOLCANIC ROCK — Metamorphosed dachic to rhyolitic
flows and tutfs, light gray to greenish gray; minor mafic end imenned-
ate metavoicanic

QUARTZITE — Massive to well foliated; i dalusite, kvenite, or
sillimanite, chioritoid, and pyrite

PHYLLITE AND SCHIST — Minor biotite, pyrite, and silimanne; ncludes
minor quartzite

INTRUSIVE ROCKS
DIABASE — Dikes, gray to black

GRANITIC ROCK (Pennsylvanian to Permian, 265-325 my; 11.9) —
Megacrystic to equigranular. Churchland Piutonic Suite (Western
group) - Churchland, Landis, and Mooresville mtrusives

GRANITE OF SALISBURY PLUTONIC SUITE (Devonian lo Sdurian, 385.
415 my; 5) — Pink, ive to weakly foliated. Goid Hill,

Salisbury, Southmont, and Yadkin intrusives

SYENITE OF CONCORD PLUTONIC SUITE {Siturian. 404 my; 9 — In-
cludes the Concord ring dike

GABBRO OF CONCORD PLUTONIC SUITE (Devonian to Ordovician. 353-
479 my; 24 — Barber, Concord, Farmington, Meckienburg, 8nd Wed-
dington intrusives )

GRANITIC ROCK — Locally pinkish gray, massive t0 weakly lolated;
contains homblende

SHELTON GRANITE GNEISS {Silurian, 429 my; 21} — Poorty foliated,
lineated granitic to quartz monzonitic gneiss

METAMORPHOSED QUARTZ DIORITE — Foliated 10 massve
ed to Massve

pPOws,

METAMORPHOSED GABBRO AND DIORITE — Foliat

METAMORPHOSED MAFIC ROCK — Metagabbro. metadionts, and
malic plutonic-volcanic complexes and perdot
META-ULTRAMAFIC ROCK — Metamorphosed dunite ite;

serpe;Lmniqa, soapstone, and other altered ultramaic rock. g'\' larger
hes shown
METAMORPHOSED GRANITIC ROCK —
locally contains homblende

Megacrystic. well folated;

CAROLINA SLATE BELT

METAMORPHIC ROCKS

[_—CZ_TJ YADKIN FORMATION — Metamorphosed graywacke, volcanic sand-
stone. and siltstone; interbedded with mafic and intermediate metavol-

canic flows and tuffs
METAMUDSTONE AND META-ARGILLITE — Thin to thick bedded: bed-
ding plane and axial-planar cleavage common; interbedded with meta-
sandstone, metaconglomerate, and metavolcanic rock
C2Zmd; - él’gyg Church Formation
CZmd, - Cid Formaton hwest of Asheborol
€Zmd, - Tillery Formation {southwest of Asheborol

MAFIC METAVOLCANIC ROCK — Metamorphosed basaltc flows and
: tuffs, dark green to black: interbedded with felsic and intermediate

metavolcanic rock and metamudstons
CZmv, - Cid Formation (southwest of Asheboro)

FELSIC METAVOLCANIC ROCK — Metamorphosed dacitic to rhyohtic
flows and tuffs, light gray 1o greenish gray; interbedded with mafic and
intermediate metavolcanic rock, meta-argillite, and metamudstone

CZfv, - Cid Formation {southwest of )
CZtv, - Uwharrie Formation (at Asheboro and 10 south)

INTERMEDIATE METAVOLCANIC ROCK — Metamorphosed andesitic
tutfs and flows, medium to dark grayish green; minor felsic and mafic

metavoicanic rock
METAVOLCANIC ROCK — Interbedded felsic to mafic tuffs and flowrock

- METAVOLCANIC-EPICLASTIC ROCK — Metamorphosed argilite, mud-
stone, volcanic sandstone, conglomerats, and volcanic rock

E‘ VOLCANIC METACONGLOMERATE — Includes metagraywacke and
metamudstone

[ o | PHYLLITE AND SCHIST — Locally laminated and pyric; includes phyllo-
nite, sheared tine-grained di and I Icanic rock. In
Lilesville granite aureole, includes homfels €Zph,). and biotite gneiss
and schist {€Zbg)

INTRUSIVE ROCKS
DIABASE — Dikes, gray to black

GRANITIC ROCK {Pennsylvanian to Permian, 265-326 my; 11} — Mega-
crystic to equigranular. Lilesville granite

PEE DEE GABBRO (Pennsyivanian, 314 my; 21) — Dark gray to black,
medium to fine grained, massive

METAMORPHOSED QUARTZ DIORITE — Foliated to massive

METAMORPHOSED GABBRO AND DIORITE — Foliated ta massive

3 METAMORPHOSED MAFIC ROCK — Metagabbro. metadonte, and
mafic plutoruc-volcanic complexes

_ META-ULTRAMAFIC ROCK — Metamorphosed dunite and perdotite;
serpentinite, soapstone, and other altered uliramahic rock. Only larger

bodies shown
€29 I METAMORPHOSED GRANITIC ROCK (L ate Proterozoic 1o late Cambrian,
. 620650 my, > I° i - ) — Megacrystic. well foliated. locally

contamns hornbiende Chapel Hill. Chatham. Farmngton. Meadow Flats
Mt_Moriah, Parks Crossroads plutons, and Roxboro and Varice County
suites

AMPHIBOLI
includes t
layered

BIOTITE GN
places co
and ampkh

MICA SCHI
cludes let
gnesss, ar

INJECTED G
- and dikes
G| FELSIC MIC
- mica-garr
LINEATEDFI
muscovitr
tion and |
(@ | mures
sheared f.

o

[ o=\ | Hvourte

crysts of ¢
clay amyc

DIABASE —

GRANITIC R
crystc 1o

FOLIATED 1
270-320 1
Wise and

METAMORY
- METAULTH
serpentin

bodies st
€Zg9 | METAMOR!

§20-650
blende; \

NEWARK SUPER:
DAN RIVER G

DAN RIVEF

d sandstor
and mud
STONEV

stone
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ABSTRACT

The Greensboro area i§ 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 and 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 814 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 7

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 AREA,
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 Piedinont 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.

VIRGINIA g 7T

\\\ GREENSBORO AREA "Q;"\ ‘.
) . . AN -

/ ] Al
// HALIFAX AREA e \. Y R

° PLACE WHERE SPECIAL scaLe *
INVESTIGATION WAS MADE 9 2} %0 75  iQomites

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 ground 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.
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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, may 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.
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GEOGRAPHY
INTRODUCTION

Area and population.—The Greensboro area .is 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 438,404 in 1940, about 147 to the square mile, according to the U. S.
Lensus 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 populatlon of more than 10,000, and nine other cities and towns have a population of
more than 1,000.

Agriculture and industry.—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 $20,699,677, 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 furmture, food, chemicals, and lumber.
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GEOLOGY AND GROUND WATER IN THE GREENSBORO ARFA, 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 water level from declining to near-normal
levels 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-
£all 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
Jevels. 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 water 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 wells.—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. The cost of dug wells 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 per foot of depth, as compared to 11%
gallons and 1/6 gallon per foot of depth for wells 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 drought, therefore, many dug wells go dry. A second disadvantage is that the water in
these wells is much mere 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 safe!.

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 material, 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 any source of contamination

and up the ground-water slope from any nearby source of contamination.
\_

! Lohman, Stanley W., Ground water in portheastern Pennsylvanis; Penngylvania Topog. and Geol Surrey Bull. W4, p. 40, 1937,
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AXALYSES OF GROUND WATER FROM FoRSYTH COUNTY, NORTH CAROLINA

(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)

]

l, | 3 9 124 1s4
CHIGTY G110 ) F ! 3 28 2 s a1 29
Tton (Fo)emenmencmuceocconaconsacancancarananans | .02 .02 .03 .03 .03
Caleitm (C8)ucnceccancoccrvecocenaconcacanaanan i 3.7 2 84 23 6.7
Maguesium (Mg) . .. 3.1 8.0 24 74 3.0
Sodium and Potassium (Na+K) 14 7.2 67 7.0 13
Carbonate (COs) .y 0 0 0 . 0 0
Bicarbonate (HCOy)eueuaeeneecaeionnccaacocancnae 63 112 1 92 30
Sulfate (804 3.2 9.1 10 17 3.7
Chloride (C1).ccecaemecemcascacmconaaesacasasnen 1.2 1.5 225 5 1.2
Fluoride (). ce.oecmonesomseconcmncenzenssnnnnas - 2 2 —— -
Nitrats (NOs) .0 .0 7 2.0 2.2
Dissolved 80lids.cc o eeacceemrceracenaccaeeancann 89 130 €03 143 7
Total hardness 83 CaCOy. e cneucanencann.. 27 83 258 83 29’
Date of collection.......eeeeceecennncan May 21,1943 | May 20, 1043 | Oct. 16,1942 | Oct. 13,1942 | May 19, 1943
Depth (foet) . 130 350 4 308 110
Chief aquifer. 1 Goeim Gueis Goeiss Granite Granite

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 diorite 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 of 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 southeastern'corner 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 greenstofig schists.

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, Pleasant 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 is
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 if is closely associated with the gneiss. In places the gneiss has been completely assimilated
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 mass 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 214 to 4 feet in diameter. Wells 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 areas 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 as granite and dibrite, where the water table at times declines
below the weathered zone. Most bored welfs are cased, and where they are properly constructed and of
sufficient depth that they will not go dry, théy are a satisfactory source of supply. Dug 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 well 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 vield 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 1014 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 they 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—SUMMARY OF DATA ON WeLrs IN Gurrroen COUNTY
(Drilled wells 3 inches or more in diameter)

ACCORDING TO ROCK TYPE

Yield (gallons & minute) Percent of wells
Number of Average . yialding less
Trrez or Rocx Wells Depth than 1 gallon
(feet) Range Average | Perloot of a minute
Well
Goeiss. . 20 123 1- 50 15.6 0.126 5.0
Greeastone schist.. . _ o7 163 1—200 36.5 22 3.0
Sericite schist 8 118 5— 20 11.1 108 0
Slate 4 273 5~ 15 108 039 [}
Sheared it 54 178 - 0— 70 144 093 13.0
Porphyritie granite. .. ceveenecnnnsnad] 28 137 Y- 30 108 079 3.8
Allwella.. 179 158 0—200 2.0 139 6.1

ACCORDING TO TOPOGRAPHIC LOCATION

T1eld (galions s minote) Percent of wells
Number of Aversge yielding less
Torograrme Locarion Wells Depth than ! gallon
(feet) Range Average Per foot of » minute
Wall
Hil 41 203 0—100 15.5 0.076 . A4
Flat 44 170 0—200 23 131 23
Slope. 88 130 2—-120 21.8 +168 . 0
Draw 10 125 . - 78 2.8 .182 0
Valley 22 158 10—100 4 218 0
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SOIL SURVEY OF GUILFORD COUNTY, NORTH CAROLINA

By Ronald B. Stephens

Soils 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. Soil Conservation Service, in

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

and North Carolina Agricultural Experiment Station

Introduction

GUILFORD COUNTY is an agricultural, industrial,
and urbanized county in north-central North Carolina
(See map on facing page). It is bounded on the east by
Alamance County, on the north'by Rockingham County,
on the west by Forsyth County, and on the south by Ran-
dolph County. The area of Guilford County is 415,940
acres. In 1970 the population was 288,590. The City of

Greensboro is the county seat and is at the geographic
center of the county.

Guilford County is in the Piedmont physiographic
province. The county is generally rolling with moderately
steep slopes along the drainageways.

Guilford County is rapidly growing into an industrial
and urban county. Well diversified industry, government
at all levels, educational institutions, wholesale and retail
outlets, and transportation all contribute substantially to
the economy of the county.

The northern part of the county-is still primarily
agricultural. Tobacco provides about 80 percent of the
gross farm income from the major crops. Corn, hay,
wheat, soybeans, oats, sweet potatoes, Irish potatoes,
lespedeza seed, and cotton account for most of the
femaining farm income. Beef and dairy livestock and
poultry are also raised.

General Nature of the County

T}n:s 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

évenly distributed throughout the year and is adequate
or all crops.

Table 1 gives data on temperature and precipitation for ~
the survey area, as recorded at Greensboro for the period
1951 to 1974. Table 2 shows probable dates of the first
freeze in fall and the last freeze in spring. Table 3 pro-
vides data on the length of the growing season.

In winter the average temperature is 40 degrees F, and
the average daily low is 29 degrees. The lowest tempera-
ture on record, -1 degree, occurred at Greensboro on
January 16, 1972. In summer the average temperature is
76 degrees, and the average daily high is 86 degrees. The
highest temperature, 102 degrees, was recorded on June
27, 1954,

Growing degree days, shown in table 1, are equivalent
to “heat units.” Beginning in spring, growing degree days
accumulate by the amount that the average temperature
each day exceeds a base temperature (50 degrees F). The
normal monthly accumulation is used to schedule single or
successive plantings of a crop between the last freeze in
spring and the first freeze in fall.

Of the total annual precipitation, 22 inches, or 52 per-
cent, usually fails during the period April through Sep-
tember,. which includes the growing season for most

" crops. Two years in 10, the April-September rainfall is

less than 19 inches. The heaviest 1-day rainfall during the
period of record was 624 inches at Greensboro on Oc-
tober 15, 1954. Thunderstorms number about 47 each
year, 29 of which occur in summer.

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
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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 (3). Granite makes up about 48 per-
cent of the underlying rock. Gneiss is found in the
northwestern corner 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 finer 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 little 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 streams

on flood plains are in the Congaree, Chewacla, and
Wehadkee series.
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited on land by
-streams.

Area reclaim. An area difficult to reclaim after the removal of soil for
construction and other uses. Revegetation and erosion control are
extremely difficult.

Association, soil. A group of soils geographically associated in a charae-
teristic repeating pattern and defined and delineated as a single
mapping unit.

Available water capacity (available moisture capacity). The capacity
of soils to liold water available for use by most plants. It is com-
monly defined as the difference between the amount of soil water
at field moisture capacity and the amount at wilting point. It is
commonly expressed as inches of water per inch of soil. The capact-
ty, in inches, in a 60-inch profile or to a limiting layer is expressed

f-3 T
Inchex
Very low Oto3
Low 3to6
Moderate 6to9
High More than 9

Base saturation. The degree to which material having base exchange
properties is saturated with exchangeable bases (sum of Ca, Mz.
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 surface.

Bottom land. The normal flood plain of a stream, subject to frequent
flooding. .

Clay. As a soil separate, the mineral soil particles less than 0.002 mil-
limeter in dismeter. As a soil textural class, soil material that is 40
percent or more clay, less than 45 percent sand, and less than 40
percent silt.

Clay fllm. A thin coating of oriented clay on the surface of a soil 3§
gregate or lining pores or root channels. Synonyms: clay coat, clay
skin.

Coarse fragments. Mineral or rock particles up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter. .

Colluvium. Soil material, rock fragments, or both moved by creep, slide:
or loca! wash and deposited at the bases of steep slopes. .

Complex slope. Irregular or variable slope. Planning or constructing
terraces, diversions, and other water-control measures is difficult.

Complex, soil. A mapping unit of two or more kinds of soil occurring I"
such an intricate pattern that they cannot be shown separately on
soil map at the selected scale of mapping and publication.
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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 thezéentral North Carolina
Piedmont has been increasing, and currené 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 describés the most favorable areas for high-yield
wells (yields equal to or greater than 50 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.ga:er 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

?



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 uséfulness 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.



INTRODUCTION

Additional water supplies will be needed in 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 reservoirs very expensive to build.
Thus, other water sources need to be considered as alternatives in

planning for future water supplies.

Ground water has many attractive features as a source of supply.
Ground water in the Piedmont province has a relatively low cost of
development (Cederstrom, 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 annﬁal 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) show that 13 percent of the 132 public water supplies serving
500 or more. cuatomers in the Piedmont rely on ground water. In 1975,
out of a total population of 3,950,000 in the Piedmont and Blue Ridge
of North Carblinn, twvo million people relied on ground water as a
source of supply (Heath, 1978). Ground-water use was approximately
200 million gallons per day.



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 ylelds. 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, Georgia Geological
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.

Purpogse and Scope

The primary purpose of this study was to evaluate ground water
as a source of large supplies for the upper 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 ylelds., This report discusses findings made
from January 1982 to May 1983.

The most favorable conditions for ground-water development were
identified in an analysis of existing records 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.

Ground-water storage was estimated from water-level records,
estimates of regolith thickness, and hydrologic properties of core
samples from the north Georgia Piedmont. An estimate of the maximum
ground-water availability was determined in water-budget analyses for
several streams in the upper Cape Fear River basin using continuous
streamflow records and rainfall data collected between 1971 and 1980.

Ground-water récharge was estimated by hydrograph separation.
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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. '
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GEOHYDROLOGY

The principal components of the ground-water system in the study
area are 1llustrated 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
reservoilr 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 prbductian, two 200-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 i1s 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 sourceé 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 15, 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
(gal/nin)/miz. Of this amount, about 19 percent infiltrates to the
water :able.and part is available to wells.

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 1is
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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 regolicth, 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 speared 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_ac 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, 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.

60
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The £inal pumping level was 61.5 feet above the pump intake. Water
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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AN APFRAISAL OF THE GROUND-WATER RESOURCES OF THE

UPPER CAPE FEAR RIVER BASIN, NORTH CAROLINA

by
Edwin 0. Floyd, U.S. Geological Survey
and

Richard Peace, N.C. Department of Natural and Economic Resources
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INTRODUCTION

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

; Bconomic Resources as a contribution to the interagency study of the water
_resources of the upper Cape Fear River basin.
rence, availability, chemical quality, and cost of development of the ground-

The report describes the occur=-

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, quality, 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:



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 57,707 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 two 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.



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.

s ?

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 2zomes
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 adequately 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
between 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 availe~
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 S to 10 feet

of saprolite.

Quantity 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 gallomns 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, harde
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 groundewater 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.

15



SELECTED REFERENCES

Bain, G. L., and Thomas, J. T., 1966, Geology and ground water in the
Durham area, North Carolina: North Carolina Dept. of Water
Resources, Ground-Water Bull, No. 7, 147 p.

Jackson, N. M., Jr., Public water supplies of North Carolina; Part 1,
Northern Piedmont: North Carolina Dept. of Nat. and Econ. Resources,
Office of Water and Air Resources,

Jackson, N. M., Jr., Public water supplies of North Carolina; Part 2,
. Southern Piedmont: North Carolina Dept. of Nat. and Econ. Resources,
Office of Water and Air Resources. .

LeGrand, H. E., 1967, Ground water of the Piedmont and. Blue Ridge Provinces
in the southeastern States: U.S. Geol, Survey Circ. 538, 11 p.

Mundorff, M. J., 1948, Geology and ground water in the Greensboro area,
North Carolina Dept. of Conserv. and Devel. Bull. 55, 108 p.

16




[ 104 " - [ d [ [ n* n* e e
T i ! 1 T T T T |
e g e T T
. ’ stnt \luu-:T/' ‘ T —- —r — "\ —eoatuserrca 2 [ canny _.\t'\'.
o . LtV S LT T FYTPITY llon T luluu |nm. | i"'“\""" : \( - I'.nu:-r T, \"“r, "’\oﬂ
.t /L-l“a‘l )/ evr ety l,-"‘"’ —_ —L. ZA/LIAZ) ' - a_{ nepites ) (I‘ - :o| “"Q.'
Y -"")‘( . —< ' l raaay jtetsee . H r o “ san .'-‘7} ,
wl- /IJWuaMHO '*7“W-J- © fueen / ‘V\ oA T
\.u((h"‘kr(\(“‘"'“,:m-ou/ loan < AN AL [muo-u 1"
‘{‘ nuuu- SN ) r\ y “\ pu | 'c, e \.'\uw-sm,nuudl
;;,- . "”_\/ \/,""“ ~Hreson l , LLLL I \"/ I\ Jf P oo\
o il ".“"‘ruu-(u ¥ /““'“ \ ‘ "“.1\ [T1] // \-.uu X e \ N P '\‘ p 9}
:f 2 .'7"" r’\. -tunl ,—’\l:.‘;,;, ! \~‘—:.—‘..-“ {_ g —'-r\:"‘ \\oonuo- F !uu- ™ fp\hvoon-—«( (:- ”1 5 \\‘9°
e 4 anie - Lcanannn, . , )8 ~ Ot ,
I‘ ";( s Lf -~ o;uu.\.-’ \'\' o \Z..l .\\ (m.u-u) casron f‘ \ {,.“" L '“."'.\. e \\/ " ~ warag i “;A.‘ Z/' \/.__,tl:,\ ‘-‘¢° -
alngs siton of . T ™~ - afs -2:
/‘ N to Jlumnaag c—— . '-unl-ns>\ - f- '\L"' - / I j ]v \—-,L ;o A \".‘.5; l).ﬂ W
" ‘—‘"—/- iy Nl .):/‘ / [YTTIT T [P 08 > -\n A # ne
--..-L..ﬁ.- , .( weros " l'“"'. _\...‘ |cuuuuu\ ‘ e = s i'_ \\?3\&“' 7 g'bﬂ
— & &t o @ ¢ 1 @ L , sasen \ ) \ y; \ ’ Sulian " -,-\ ' -
. . = _\ ! : i - N CIN
~ R ‘%;-—..l_ edL.. __<uom-/? - \ \ I-.— e !\nuu i:;~":3§/ 00
L _ T C
\': (dLeusus / WE [ 3
. N, /”’r" ¢ -
b . (TTT I ITTY =
N
Copa fom
aa o . e —— n S b imtt]
1 l | L A I | 1 1
[ [ 1 » { [ ne "we e

Figure 1.

Map of North Carolina showing the location of the upper part of the

Cape Fear River basin.
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U.S. GEOLOGICAL SURVEY
WATER RESOURCES INVESTIGATIONS REPORT 86-4132

Errata sheet

References were omitted 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., III, 1985).

The equation on page 33 is incorrect as shown.
The equation should read:

yield = a - b(depth) + c(depth x diameter) - d(depch2 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 miz, 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 made

to 1identify the geologic, topographic, and construction factors associated
with 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 1inches or less in diameter, and 1located 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. Wells in the
most productive hydrogeologic units have average yields twice those of wells
in the 1least ptoductiQe units. 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.

Well 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

1
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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 industrial 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 has many attractive features as a source of supply.
Ground water in the crystalline rocks of the Piedmont and Blue Ridge
provinces has a x:elat:i.ve].y0 low cost of development (Cederstrom, 1972).
Generally, ground water in these areas |is ofGLood chemical quality and
requires 1little treatment. Because of t:he@lnrgo 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 rocks underlying the Blus Ridge and Piedmont have the
reputation for furnishing 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 wells
drilled in thé 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 gallons per minute. Additional high-yield
wells 1likely could be developed at carefully selected sites throughout the

area.
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‘Results of studies in several areas of the Piedmont, both within and
outside North Carolina, show that the ground-water system can support large
well yields. 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 and
some that yield nearly 500 gal/min. They also found 66 mainly industrial
and mnunicipal 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 1large 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
assoclated with high-yield wells.

The statistical analysis was made- by using hydrologic, geologic,
topographic, 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 miz, comprising nearly two-thirds of the State
(fig. 1).




The Coastal Plain has little relief in contrast to the adjoining
Piedmont. It is marked by sluggish streams flowing in broad valleys cut
into predominately sand and clay units that thicken seaward from a feather
edge at the Fall Line. Along the western edge of the Coastal Plain, the

sediments are underlain at shallow depth by crystalline Piedmont rocks (fig.
3).

Geology

The geology of the Piedmont and Blue Ridge is extremely complex. All
major classes of rocks--metamorphic, igneous, and sedimentary--are .
represented, although metamorphic rocks are the 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. Within 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.

-_------'---
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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 deposits. 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-
wvater system in the Piedmont and Blue Ridge provinces,

Hydrogeologic Units

Within 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 1linked 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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unic(s). 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 cthe various belts is shown in figure l4. 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 1is 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 areas containing sedimentary rocks, the Triassic basins (TR) and
the western edge of the Coastal Plain (CP), are far apart in average yield
with 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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The geologic belts and terranes are described
in table 2 and shown in figure 6
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Figure l4.--Average yield of wells of average construction in the geologic belts and terranes of the

Piedmont and Blue Ridge provinces of North Carolina.



Six 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 1l 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 ylelded 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 deﬁch 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 rénge 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 1long 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, 1is 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 enhanced by increasing the depth and diameter of
the well to a much greater extent than previously thought.
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FOREWORD

The method for ranking hazardous substance facilities that is
described in this document vas developed by The MITRE Corporation
under contract to the U.S. Eaviroomental Protection Agency. The
method has benefited from extensive raviev and comment by EPA
personnel, state officials, and intereasted parties in the private
sector.
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1.0 INTRODUCTION

The Comprehensive Environmental Response, Compensation and
Liability Act of 1980 (CERCLA) (PL 96-510) requires the President to
identify the 400 facilities in the nation warranting the highest
priority for remedial action. Inbordnt to set the priorities,
CERCLA requires that criteria be established based on relative risk
or danger, taking into account the population at risk; the hazardous
potential of the substances at a facility; the potential for
contamination of drinking water lupplici. for direct human contact,

and for destruction of sensitive ecosystems; and other appropriaste

factors.

This document describes the Hazard Ranking System (HRS) to be
used in evaluating the relative potential of uncontrolled hazardous
substance facilities to cause human health or safety probleas, or
ecological or environmental damage. Detailed 1nl:ruct;onl for using
the HRS are given in the following sections. Uniform application of
the ranking systea in each State will permit EPA to identify those
releases of hazardous aubltanc;s that pose the greatest hazard to
humang or the environment. Hovever, the HRS by itself cannot
establish priorities for the allocation of funds for remedial
action. The HRS is a means for applying unigorn technical judgement
regarding the potential hazards presented by a facility relative to
other facilities. It does not address the feasidbility,

desirability, or degree of cleanup required. Neither does it deal
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NUS CORPORATION AND SUBSIDIARIES — TELECON NOTE
Reference 20 '

CONTROL NO. TDD No. F4-8803-42 DATE: May 3, 1988 TIME: 1315

DISTRIBUTION: Custom Finishers, Inc., High Point, North Carolina

BETWEEN: Wayne Slaydon, Water OF: City of High Point Water & PHONE: (919) 883-3465
&Sewer Supervisor Sewer

AND: Michael Profit, NUS Corporation ﬂ
mv 5 ‘$v%

DISCUSSION:

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. '

NUS 067 REVISED 0685



NUS CORPORATION AND SUBSIDIARIES TELECON NOTE
Reference 21 _
CONTROL NO. DATE: 4/24/89 TIME: 1630

DISTRIBUTION:

BETWEEN: John Frezell, Town
Manager

OF: Town Hall of Jamestown

PHONE: (704)454-1138

AND: Eric Corbin, NUS Corporation

Soe Gl 5/7/8"7

DISCUSSION:

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 150 businesses.

NUS 067 REVISED 0685
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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 inan 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.



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 dam off SR
2303 (Guilford Co.). This lake covers 810 surface acres and has been
managed by the North Carolina Wildlife Resources Commission
(N.CW.R.C.) under the small lakes program since May 1968. The
major game fishes of Lake Brandt are bluegill, crappie and largemouth
bass. This lake supports a very good trophy bass fishery and crappie
fishing is considered good in the early spring months. Threadfin shad
and channel catfish have been stocked over the past few years, the shad
providing 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 hunting season. Night fishing was started in 1985 for one day a
week during the summer months. This should provide additional fishing
opportunity especially 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 off SR 1730 via NC 62 north (Alamance Co.). This lake covers
350 acres and is downstream from Lake Cammack. The old lake
supports fair to good bass fishing with the best chances of catching a
lunker bass occurring during November and December. Crappie fishing
is good with nice stringers caught during the spring months. Bream
fishing is excellent with plentiful catches of 8-10 inch sunfish. Striped
bass x white bass hybrids are occasionally caught with reports of some
fish in excess of 5 pounds. These fish were originally stocked in Lake
Cammack and have migrated downstream. Qutboard motors are
restricted to 10HP on the Old City Lake.

---------1----------

Lake Cammack

Lake Cammack, formerly called Lake Burlington, is a narrow "Y”
shaped lake covering 840 acres. The 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
Butlington on Stoney Creek with access at the marina off SR 1002
(Alamance Co.). This lake supports many kinds of fish including the
Morone 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 fair 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 Farmer

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 2 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.



.2

i

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, Morone 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 lunker 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 threadfin shad to provide adequate forage for crappie.

Surveys
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Electrofishing is one method that fisheries biologists use to sample fish populations
in city lakes. Stunned fish are netted, measured and released unharf’netc)l‘f

Lake Higgins

Lake Higgins, a secondary raw water source for the City of
Greensboro, is located north of the City on Bush Creek (tributary of
Reedy Fork Creek) with access off SR 2135 via US 220 north (Guilford
Co.) and covers 287 acres. It was placed in the small lakes program in
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 bass. Lake Higgins also has
been stocked with channel catfish and Morone hybrids. Hybrids 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 fishing occurring in the $pring of the
year around brush piles and bridge crossings. Higgins is closed to fishing
on Mondays during the fishing season. Pier fishing s available at the lake.
Night fishing was started in 1985 for one day a week during the summer
months. This should provide excellent fishing opportunity for hybrid
bass and catfish species. Fishing licenses are sold at the lake.

Lai(e 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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BETWEEN: Don Grubbs OF: Guilford Co. Water Dept. PHONE: (919) 373-2055
Greenshoro, N. C. :

AND: Joan Dupant, NUS Carparation

Yean Pupest SHEY

DISCUSSION:

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 closest 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 feat deep and supplies good water. He did not know the depth of the water table.

NUS 067 REVISED 0643
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Estimateé 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
1983. The 1980 data shown for these four counties
are estimates reflecting current boundaries. Data for
Maui County, Hl, include Kalawao County, which had
only 71 householids 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 19886.

In addition, this report includes July 1, 1985,
estimates of population and average population per
housshold. 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, 1985, county populs-
tion estimates published in 1986.2 The estimates of
July 1, 1985, households in this report are consistent
with previously published State housshold estimates,3
except in Arizona where five counties (including over
80 percent of the State’s population) had special
censuses in 1985. The uss of special censuses in
developing county household estimates is discussed
in the section on methodology.

The 1980 census data shown on houssholds, aver-
age population per housshold, and population are as
published in 1980 census reports and do not reflect
corrections to census counts because corrections

'U.S. Buresu of the Census, Current Population
P-26, Nos. 88-AL-C through 86-WY-C (1987-1988).

2U.S. Burssu of the Ceneus, Current Populstion Reports, Series
P-26, No. 85-52-C, Provisional Estimatee of the Popuistion of Coun-
ties: July 1, 1985 (August 19886).

U.S. Burssu of the Census, Current Population Reports, Series
P-28, No. 1010, Stste Populstion and Household Estimstee, with
Age, Sex, snd Components of Change: 1981-86 (September 1987).

Reports, Series

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 decads;
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

General. The method used to prepare July 1, 1985,
estimates of households for counties assumes that the
trend (proportionate change) in the adult population per
housshold in a county since the 1980 census is the
same as the estimated trend in the State’s aduit popu-
lation per houseshold during the same period. In general,
this method represents an extension of the method used
to estimate houssholds for States based on the national
trend in the average adult population per household and
is referred to hereafter as the adult-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 houssholds, 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 underlying county population estimates by age are
available only for 5-year age groups. The choice between
defining the aduit population as 15 years and over or 20
years and over is discussed later in this section.

“For g discussion and svalustion of the method used to estimate
households for States, see Series P-25, No. 1010, pp. 12-14. Regard-
ing methodological reseerch on housshold estimation, see Prithwis
Dss Gupta, Campbell Gibson, Roger Herriot, Enrique Lamas, end
Meyer Zitter,” New Approsches to Estimating Households and Their
Cheracteristics for States and Counties,” in U.S. Burssu of the
Census, of the Second Annual Reseerch Conference:
March 23-26, 1988 (June 1988), pp. 83-110.

e



Adult population. The methodology underlying the Cen-
sus Bureau's postcensal county age estimates was
developed originally in the late 1970’s with the financial
support of the National Cancer Institute.5 in general, the
method uses a cohort-component technique to carry
forward the census population of a county with data on
births, deaths, inmigration, and outmigration. Estimates
of inmigrants and outmigrants by age are based on the
pattern of 5-year migration data from the latest decen-
nial census with special adjustments for military and
college populations. These estimates are adjusted, some-
times extensively, so that the estimated total population
agrees with the Census Bureau’s independent total
population estimate for the county. Medicare data are
used also in developing estimates of the population 65
years and over. The major factor affecting the accuracy
of the county age estimates is probably the assumption
that the age pattern of migration for the postcensal
period is similar to the age pattem in the five years
preceding the census. In addition, sample variation in
the census migration data, especially for counties with
very small populations, and errors in reporting county of
residence 5 years ago, are sources of errors in the
postcensal estimates of migration by age.® It should be
noted that proportionate errors in estimates for broad
age groups, such as used in making county housshold
estimates, are less than the proportionste errors in
astimates for 5-year age groups becauss arrors in oppo-
site directions for 5-year age groups counteract each
other.

Estimates of the adult population for counties for
July 1, 1985, are based on provisional county age
estimates.” These estimates were adjusted to be con-
sistent with revised July 1, 1985, estimates of total
population for counties and of population by age for
States using a two-way raking procedure.

For Virginia, the provisional county age estimates
waere not used because of problems resuiting from errors
in the underlying migration data from the 1980 census.
There was a tendency for persons who moved from a
county adjacent to an independent city (of which Vir-
ginia has 41) to report the independent city as their
place of residence in 1975,8 partly due to the fact that

$1.S. Bureau of the Census, Current Population Reports, Series
P-23, No. 103, Methodology for Experimental Estimates of the Pop-
ulation of Counties, by Age and Sex: July 1, 1975 (May 1980); and
Methodology for Experimental County Popuistion Estimates by Age,
Sex, snd Race: 1980-84 |forthcoming in Current Population Reports).

®Series P-23, No. 103, op. cit., pp. 13-18.

7The July 1, 1988, county age estimates used hers are the latest
currently availsble. The 1985 Medicare data used in developing these

county
Revised July 1, 1988, eoumymmmwillbompandnlw
date after final 1985 Medicare dsta become available.
$U.S. Burssu of the Census, 1980 Census of Population, Supple-
mentary Report, PC80-S1-17, Gross Migration for Counties: 1975 to
1980, (March 1984).

the territory served by city post offices sometimes
extends into neighboring counties. For Virginia, the
estimates of the adult population for counties for July 1,
1985, are based on county population projections by
age prepared by Virginia’s Department of Planning and
Budget.? These projections, which used net migration
pattemns for the 1970-80 decade and which are consis-
tent with county population estimates for July 1, 1984,
were then adjusted using the two-way raking procedure
noted earlier.

Group quarters and aduit housshold populations. The
aduit-population-per household-method in concept requires
estimates of the adult household population and of the
adult population per household. Postcensal estimates of
the adult population by county are not available sepa-
rately for persons living in households or in group
quarters; however, since the total group quarters popu-
lation by county can be estimated, the adult household
population is defined here operationally as the adult
popuistion minus the group quarters population (all
ages) and is an approximation of the adult household
population.

The total group quarters population for each county
for July 1, 19865, is estimated by adding the group
quarters population covered by administrative data to an
estimate of the remaining group quarters population.
The Iatter estimate is derived by assuming that the ratio
of the remaining group quarters population to the pop-
ulation 15 years and over (which included 98 percent of
the group quarters population in 1980) excluding per-
sons in group quarters covered by administrative data
was the same as in 1980. The available postcensal data
on-group quarters population by county are limited to
administrative data which included 56 percent of the
group quarters population enumerated in the 1980 cen-
sus and which include major group quarters facilities like
college dormitories and miilitary barracks.

As noted earlier, the adult population is defined as 15
years and over or 20 years and over in using the
aduit-population-per-housshoid method to estimate house-
holds for counties. Research for the 1970-80 period
showed that overall the 15+ and 20 + definitions of the
adutt popuiation produced similar average errors in esti-
mates of househoids for 1980, but that the 20+ defi-
nition produced a lower average error in counties where
the group quarters percentage of the county population
was low and changed little between 1970 and 1980
and that the 15+ definition produced a lower average
error otherwise. Based on this ressarch, the 20+ defi-
nition was used for the counties in which the group
quarters psrcentage was under 2 percent in both the

®Donaid P. Liltywhite, Larry E. Robinson, and Julie A. Henderson

Virginia Population Projections 2000 and unpublished projections for

}ggg'm“"‘“""*““ww , Virginia (October
)
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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).'® For a more
detailed discussion of research for the 1970-80 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 15-19 age group nationally
and in many counties. Only about 3 percent of persons
15 to 19 years old in 1980 were householders, com-
pared with 52 percent of persons 20 years and over,'!
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 aduit
household population operationally as the adult popula-
tion minus the total group quarters population (i.e.,
treating the total group quarters population statistically
as aduits) 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

4

Adult population per housshold and housshold esti-
mates. Asnoted earfier, the adult-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
housshold during the same period. For the 1980-85
period:

Ciroes) _ Sirges
Citiesor  Si1980)

and Cyigem = Cwsg:‘:jnsam

where

Ci198s) = the adult population per housshold for county
j in State i in 19865;

Cii19s0) = the aduit population per household for county
jin State i in 1980;

Su19ss = the adult population per household for State i
in 1985;'3 and

%0 1980, 2.5 percent of the U.S. populstion lived in group
quarters; 1980 Census of Population, Volumne 1, Cheracteristics of the
Popuistion, Chapter B, General Popuistion Charscteristics, Part 1,
United States Summary, PC80-1-81 (May 1983), table 61.

111980 Census of Population, Vol. 1,Characteristics of the Popu-
lation, Chapter D. Detailed Characteristics, Part 1, United
States Summary, PC80-1-D1-A (March 1984), tables 253 and 265.
TN, Tabia 268

13This estimate is based on the estimated adult populstion divided
by the number of houssholds estimated for the State
{Series P-28, No. 1010, op. cit., pp. 12-14).

Si1gs0) = the adult population per household for State i
in 1980.

The estimate of a county’s adult population can then be

used to estimate houssholds:

H. _  Piees
ij(1988) =
ij{1988)
where H_m“ = households for county i in State j in
1985; and
Pi1sasy = adult population for county i in State j in
19865, '

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).'* 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 household 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;'5 (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 earlier; and (3) the large number of individual
counties (generally, counties with over 100,000 popu-
lation) for which racial/ethnic estimates are available for
Califomnia.te®

As discussed sarlier, the estimates of county popula-
tion by age are particularly subject to error, partly
becauss of the assumption that the age pattern of
migration for the postcensal period is similar to the
pattern in the 5 years preceding the census. In cases
where the proportionate distribution of the population

4 population Estimetes by Race and Hispanic Origin for States,
Metropoiitan Aress, and Selected Counties: July 1, 1985 (forth-
coming in Current Population Reports).

1%Series P-28, No. 1010, op. oit., p. 14.

1%The sizs of the adjustments to county housshold estimates in
California, where the Asian and Pacific Islander, American Indian, and
Hispanic-origin populations 20 years and over increasad an estimated
4.9 percentage points (22.0 percent to 26.9 percent} in the 1980-85
period, can be illustrated with the most extreme cases. in Los Angeles
County, with sn estimated 7.4 percentage-point incresss (29.8 per-
comt to 37.2 percent), the 1985 housshold estimate was adjusted
downward by 1.0 percent. in Shasta County, with an estimated 0.7
percentage-point increase (4.7 percent to 5.4 percent). the 1985
househoid estimate was adjusted upward by 1.9 percent. See aiso
county housshold estimates published by the State of California
(Population Ressarch Unit, Department of Finance, 1025 P Street,
Sacramento, CA 95814).
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between adults and non-adults is incorrect, the derived
estimate of the average population per household could
be incorrect even if the estimate of the average aduit
population per household was correct. To protect against
the possibility of extreme error from this situation, a
tolerance was implemented on the estimated 1980-85
change in the average population per household in a
county relative to the change in its State. This tolerance
was based on 1970-80 trends in the average adult
population per household, which showed that the change
for counties differed from the change for their State by
more than 10 percentage points (1 percentage point per
year) for less than 1 percent of all counties. For the 109
counties in which the estimated county changes in
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 werae adjusted to this
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
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-
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, 10-28-83; Kodiak Island Borough, 7-16-82),
Arizona (La Paz, 11-5-85; Maricopa, 10-1-85; Pima,
4-1-85; Pinal, excluding the towns of Keamy and Supe-
rior, 3-14-86; Yuma, 11-8-85), California (Alpine, 10-
28-85), Colorado (Arctuieta, 9-20-83), Mississippi (Grenada,
2-26-86), North Dakota (Mercer, 7-18-83), Wisconsin
(Menominee, 4-28-86), and Wyoming (Uinta, 8-21-86).
Except in Arizona, the adjustinents to county household
estimates were very small and did not produce any
changes to State household estimates (rounded to thou-
sands) published previously. In Arizona, where special
censusas in five 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
the estimate published previously {1,159,000).17

ACCURACY OF COUNTY HOUSEHOLD
ESTIMATES

Genersl. The accuracy of the county household esti-
mates depends on the accuracy of the adult-population-
per-household method and of the underlying estimates

'7Series P-25, 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-population-per-househoid method. The method
used to estimate households for counties represents an
extension of the method used .to estimate househoids
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.'®

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.

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 aduit definitions is not clear. The 20+
adult definition has a lower median error and mean error
and a higher RMSE than the 15+ aduit 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 aduits when the 20 + adult popu-
lation is used, as discusgsed 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

18£0r States, a Stats trends variant was used in combinstion with
the national trends variant of the sdult-populgtion-per-househoid method,
which lowered the error in 1980 household estimates for
States: median error of 0.5 percent, mean error of 0.5 percent, root
mesn square error of 0.8 percent. Extension of the Stats trends
variant to the county level (l.e., using past county trends in the adult
population per household reistive to past State trends in addition to
using recent State trends) yielded erratic results; however, the use of
the State trends variant is reflectsd in the estimates of aduit populs-
tion per household for States used to estimate aduit population per
household for counties. See Series P-25, No. 1010, pp. 12-14 for a
discussion of the State trends variant of the adult-population-per-
household method.
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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-hcusehold method)
Using group quarters Assuming group quarters
population by age population is all adults
Percent error’ Combined
15+ aduhlt 20+ adult 15+ adult 20+ adult 15+ and 20+ .
definition definition definition definition| adult definition?
-1 (2) (3) (4) (5)
B 1 3,125 3,125 3,125 3,125 3,125
OO0OuUptoS8.0 .cuvvrernnnnannanes eesesasssasssses 3,064 3,100 3.054 3,045 3.073
Lo X o T, X 1. T8 1o L 1,395 1,696 1,367 1,522 1,518
TOUPtO 2.0 tiveinrnncocnsnncscancnncasassans 917 922 922 913 938
20upt030......... vene aee a71 343 475% 384 402
30uptoso... 200 101 204 168 159
40upt0o5.0... 81 38 86 58 56
50upto 100.... §5 b3 65 60 47
10.0Upto 15.0. . iuiiiiiiiirnenicecnnnnnnnnanes 3 4 3 9 5
15.0UpPto20.0...coccierncrncnncocnsansnrnsansse 2 - 2 6 -
20.0 OF MOMB..covrrerieivenrascrrcosssasenscsnens 1 . 1 5
Median error (percent)......ccvviiiriiaenaenensans 1.18 0.92 1.21 1.04 1.08
Mean efror (POrCeNt) ... .ccevrveicnrronaonssssenes 1.49 1.16 1.52 1.48 1.34
Root meen square error (percent)® ............ceees 2.02 1.57 2.07 2.68 1.82
- Represents zero.
TWithout regard to sign.

215+ definition for 1,429 counties and 20 + deﬁnmon for 1,696 counties based on the level and changs in the group quarters proportion of
a coumy s population. See Methodology and Accuracy of County Housshold Estimates sections.
3 Inciudes county equivalents. The total (34 25) is slightly less than the 1970 census figure (3,14 1) and the 1980 census figure (3,137) because
several counties were combined for geographic comparability between 1970 and 1980.

1
3 e%3,125

(A |

where ¢, is the sbsolute percent error in the estimate for county i.

“The root mean square error=

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
litte. 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 equalty 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 squally
well because of the possibility that the procedure for
making postcensail estimates of the group quarters
population by county may sometimes miss sizable changes. 19

As shown in table A, the combined 16+ and 20+
definition of the adult population produces a lower mean

%) shouid be noted that proportionatsly, county household est-
mates are not very sensitive to eors in estimates of the group
quarters populstion. For example, if in 8 county with estimates of
10,000 aduits and 200 persons in group quarters, the group quarters
estimate is doubled to 400, the estimated aduit household population
drops from 9,800 to 9,600, or by 2 percent, resulting in a 2 percent
drop in the housshold estimate.

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
aduits (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 entitied Methodology.

Aduit population estimates. 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 aduit popu-
lation as well as households.)




An earlier test of the adult-population-per-househoid
method provides some evidence for the 1970-80 period.2°
As shown in table B, the median error, mean error, and
RMSE in 1980 county household estimates are all
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 adult
population. While these rasulits show that the accuracy
of postcensal household estimates depends heavily on
the accuracy of underlying estimates of the aduit popu-
lation, 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
the previous census count carried forward with data on
births, deaths, immigration and emigration} in 1980 was
quite high (2.0 percent),2' and the average error in

20Campbell Gibson in Das Gupta, et al., op. cit. , p. 85, “Demo-

graphic Approach to Estimating Total kuholds for States and
Counties and Households by Type and Size for States.”

211.S. Bureau of the Census, Current Population Reports, Series
P-25, No. 1008, United States Popuiation Estimates and Components
of Change: 1970 to 19886, (May 1987), p. 2.

221).s, Buresu of the Census, Current Population Reports, Series
P-25, No. 984, Evalustion of Population Estimation Procedures for
Counties: 1980 (September 1988), p. 3.

county population estimates for 1980 was 4.2 percent. 22
The latter figure is of the same order of magnitude as the
average errors in 1980 county population estimates
based on post-1970 census estimates of the aduit
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
grrors 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 turns 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 census corrections. 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 adult population,

23Series P-25, No. 1006, op. cit., pp. 9, 15-186.
24See aiso Series P-23, No. 103, op. cit..

Table B. Percent Errors in 1980 Housshold Estimates for Counties, Classified by Type of 1980 Age Data

{Based on the adult-population-per-househoid method)

Using post-1970 census age estimates
Using 1980 census age data? for 1980
Percent error! 16+ adult 20+ adut 16+ adutt 20+ adult
definition definition definition definition
(1) {2) (3) {4)
3,128 3,125 3,125 3,125
3,038 3,048 2,010 1,993
1,187 1,358 449 486
941 S44 448 435
547 474 419 427
287 198 n 354
114 72 325 3
a3 58 838 847
4 1 214 210
150I.pt0200 ...... seevseatescesastacssssae ver 2 5 40 52
- 5 26 23
1.42 1.22 3.67 3.68
1.70 1.59 4.63 4.87
2.24 2.78 6.22 6.45

errors were caiculated before the Stats trends variant of the method was developed and used in combination with the national trends
variant of the method to estimats houssholds for States and thus sre slightly higher than the corresponding ecrors shown in table A, columns 3 and
4

) 3inciudes county equivalents. The total (3,125) s slightly less than the 1970 census figure (3,141) and the 1980 census figure (3,137) because
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“The root mesn square error = z 0%/3,125
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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 1980 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® 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 housshold 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 100 or 1.0
percent.

DEFINITIONS AND EXPLANATIONS

Household. A household consists of all the persons
who occupy a housing unit. A housse, 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 housshold. If there are 10 or more
unrelated persons living together or nine or mors who
are unrelated to the person in charge, the living quarters
are defined as group quarters and not as a housing unit.

Group quarters. 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

284.S. Burssu of the Census, Ststistical Abstract of the United
States: 1987 (1986}, p. 710.

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 ali persons in group quarters who are not
inmates of institutions. Examples of other group quar-
ters include college dormitories, military barracks, and
rooming houses.

Houssholder. 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; is
recorded. The number of householders is equal to the
number of households.

ROUNDING OF ESTIMATES

The household and population estimates in this report
have been rounded to the nearest thousand for States
and to the nearest hundred for counties. Derived mea-
sures (percent change and average population per house-
hold) are based on unrounded numbers. '

AVERAGE POPULATION PER HOUSEHOLD

Average population per housshold represents house-
hold population (total population minus group quarters
population) divided by households. Sees the Methodol-
ogy section conceming 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
Arizons, as describad in the section on methodology.
The 1980 census counts of houssholds for counties
were published in 1980 Census of Population, Volume
1, Characteristics of the Population, Chapter B, General
Population Characteristics, Parts 2-52, PC80-B2 through
PC80-B52.
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Table 1. Estimates of Households, for Counties: July 1, 1985
l (A dash () represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts
0 are not included. See text conceming rounding and average population per household)
Average
l population per
Households household Population
State and county July 1,
l Juy1,| Apdi,| Cenge, 1980-85 | “ygax| Apdi1,|  Juy1,| Apd1,| Change, 198085
1985 1980 (esti-] 1980 1985 1980
(estimate)| (census)| Number| Percent| mate) | (census)| (estimate) (census) Number| Percent
I Alshama. . ....c.cc0 eeesss|1,444,000( 1,341,856 | 103,000 76| 2.73 2.84 | 4,022,000 3,893,888 128,000 3.3
AUtAUDA. .. coercrnssnsaans 11,900 10,197 1,700 16.4| 2.92 3.15 34,800 32,259 2,500 7.8
BaldWin ..overecnranconnes 32,400 26,775 5600 209| 2.78 2.9 89,900 78,556 11,300 14.4
BAIDOUL cvvosascrsosssonas 8,800 8,375 400 49| 2.84 2.93 25,200 24,756 400 1.7
l = = - TP 5,400 5,167 200 43] 296 3.02 16,100 15,723 400 2.5
BIOUM. .coccnasnasnsassnes 13,700 12,682 1,000 78| 275 2.86 37.800 36 ,459 1,300 3.7
BUlOCK . oo cavesrsansosnses 3,500 3,455 - 09| 296 3.07 10,300 10,596 -300 2.6
BUtlOf ... veevenavcncosnnas 7,600 7.471 100 14| 2.88 2.88 21,900 21,680 200 0.9
CalhouN..veeeeees seseenns 42,600 39,651 3,000 75| 270 2.82 123,500 119,761 3,800 3.2
Chambers ......coevvnoens 14,200 13,520 700 52| 277 2.88 39,600 39,191 500 1.2
Cheroke®.....cooenvnnes . 6,800 6,505 300 5.2] 278 2.87 19,100 18,760 300 1.7
Chilton...... creseserisans 11,300 10,742 €00 85| 2.1 2.83 30,900 30.612 300 1.0
Choctaw ...... 5,600 5,405 200 39| 299 3.1 16,900 16,839 - 0.1
Clark®..covvvesnnnens veses 9,300 8,916 400 47| 2.93 3.07 27,700 27,702 . 0.1
Clay cooovresoresssnancnes 4,800 4,767 - 0.2 2.74 2.87 13,100 13,703 -600 4.3
ClobuM® ..covrnrrecncnses 4,700 4,373 300 68| 2.75 2.87 12,900 12,595 300 2.2
Cottes ....... cesseresases 14,700 13,430 1,300 98] 271 2.88 40,100 38,533 1,600 4.2
Colbeft . eeseocsens cerenees 20,300 19,181 1,200 6.1] 2.67 2.82 54,700 54,519 200 0.4
ConBCUN «vevecvnreensnnns 5,400 8,458 -l 03| 279 290 15,300 15,884 -600 3.8
COOSB. . vvecncsnarsvansons 3,900 3,899 . 11| 278 2.90 10,800 11,377 -600 5.4
. Covington ....... cesereses 14,100 13.747 400 28] 2.58 2,68 36,800 36,850 <100 0.1
l CrenshBwW ....ccooenens ves 4,800 5,024 -100 29| 270 2.78 13,400 14,110 700 -4.9
. 23,800 21,758 2,100 98| 2.71 2.81 65,300 61,642 3,600 5.9
16,300 15,168 1,200 77| 277 2.91 48,800 47,821 1,000 2.1
18,500 17,5980 900 81| 2.83 3.02 53,100 53,981 -800 -1.8
' l - 19,800 19,247 600 29| 2.69 2.77 53,700 53,658 - .
15,400 14,024 1,400 98| 288 2.97 47,100 43,390 3.700 8.5
12,500 12,683 -100 098] 278 2.91 36,500 38,440 1,900 5.1
37,900 36,864 1,000 28| 267 2.77| 102,200| 103,057 -800 0.9
6,900 8,710 200 38| 270 2.78 18,900 18,809 100 0.5
10,400 10,209 200 20| 288 275 28,100 28,350 -200 0.8
8,700 8,872 100 1.7] 274 2.82 24,000 24,253 -300 -1.2
3,800 3,452 100 24| 3.03 3.17 10,800 11,027 -200 -2.2
4,700 4,880 -100 22| 3.09 3.18 14,800 15,604 700 4.7
5,300 5,258 100 13| 2.79 2.91 14,900 15,302 -400 -2.8
29,200 26,183 3,000 118} 270 2.83 79,500 74,632 4,800 6.5
18,200 17,689 500 3.0f 276 2.89 80,600 51,407 -800 -1.8
Jefferson........... seeves| 254,200] 244,218| 10,000 41) 262 2,71] 675.900| 871,324 4,600 0.7
l Lamar, .. .cceiiiiininnnens 5,900 8,787 100 1.2] a2.77 2.81 16,400 16,453 -100 0.4
Lauderdale.........co0n0vas 30,500 28,220 2,300 81| 267 2.80 83,100 80,546 2,500 3.1
Lawrence.......... ceesees 10,400 9,814 600 88| 2.97 3.08 31,200 30,170 1,000 3.4
Lo ......evvvnenns ceerens 30,000 26,973 3,000 11.1]| 282 2.68 80,400 76,283 4,100 5.3
I Umestone ......... verssas 17,800 18,358 2,300| 149 279 2,97 50,500 48,008 4,500 9.8
lowndes .............. vee 3,800 3,732 100 1.9| 3.36 3.8 12,800 13,253 -500 3.4
Macon ..e.iivnniincnnen. 8,600 8,273 400 42] 277 2.93 26,200 26,829 -800 2.2
Madson.......o00vennnnn. 81,500 67,082| 14,400| 215 273 2.86| 228,000| 196,966 31,000 5.7
Marengo............. ceene 8,300 8,117 200 21| 2.91 3.07 24,200 25,047 -800 3.3
Mafton ..vieeiiiinnnnnns. 11,400 10,792 700 60| 2.9 2.78 31,200 30,041 | 1,200 3.9
Marshall......covveennenn, 26,400 23,489 2,900 1221 2.66 277 70,800 65,622 5,100 7.8
Mobile ........... cessesss| 133,100( 123,298 9,800 791 277 291] 374,700] 364,980 9,700 2.7
Momroe.....o.vevnveennnns 7,300 7,242 100 1.2] 3.08 3.1t 22,500 22,651 -200 0.7
l Montgomery.............. 76,400 68,471 7.900| 11.8]| 2.71 2.79| 213,400| 197,038 16,400 8.3
' Ll - 35,500 31,369 4,200] 13.3] 2.¢8 2.84 96,600 90,231 6,400 7.1
v Py e, 4,400 4,595 -200{ -3.8| 3.18| 3.14 14,800 15,012 -200 1.4
I Pckers...... treerieniiaa. 7,100 6,997 100 1.7] 298 3.04 21,400 21,481 © <100 0.3
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Taue 1. Estimates of Househalds, for Counties: July 1, 1985 —Continued

ssents zero of rouncs to zero, Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts
aro not mc!um Sea text ccnceming rounding and average population per household)

Average
population per
Households househoid Popuiation
State and county July 1, i
Juy1.| Apdl1,| Change. 1980-85 | 1985 | Apdt1,| Juy1,|  Api1,| Change, 198085
1985 1980 (estl- 1980 1985 1980
(estimate) | (census)| Number| Percent| mate) | (census)| (estimate) (census) Number| Percent
9,900 9,525 300 3.4 2.61 2.75 27,400 28,050 -600 2.2
7,200 7.045 100 1.7 2.75 2.82 19,900 20,078 -200 -0.8
17,400 16,252 1,100 6.8 2.74 2.89 47,800 47,356 500 1.0
15,600 13,850 1,700 125 2.85 2.95 45,800 41,205 4,600 11.0
27,300 21,817 5,500 25.3 2.79 2.96 77,900 66,298 11,600 17.5
5,100 5,253 -200 -3.3 3.08 3.12 16,300 16,908 -600 -3.7
26,100 24,061 2,000 8.4| 2.84 3.00 76,000 73,826 2,200 3.0
14,100 13,275 800 59| 270 2.86 38,700 38,676 )
50,000 46,820 3,200 68| 2.61 2.74 139,500] 137,541 1,900 1.4
Walker .......cc000000000s 24,300 23,817 500 2.0 2.73 2.86 67,100 68,660 -1,600 -2.3
Weashington. ........e0000e 5,300 5,272 100 1.3 3.14 3.19 16,800 16,821 -100 -0.3
WIOX oviivenrrnnnnascns 4,500 4,362 100 2.4 3.13 3.38 14,100 14,758 -700 -4.5
WINStON . ovevvneenanncans 8,000 7,718 300 3.4| 269 2.82 21,700 21,953 -200 -1
AlalR ....ccc0000000000 175,000 131,463] 44,000 33.3 2.87 2.93 $22,000 401,851 121,000 30.0
Aleutian Islands Census
Ar®. .. corvnrncnaes cenes 1,600 1,598 - -3.0] 3.07 3.27 7.200 7,768 600 7.5
Anchorage aoroum ........ 83,200 60.470| 22,800| 37.7| 2.73 2.80| 232,300| 174,431 57,900 33.2
Bethel Consus Area........ 2,900 2,684 200 8.7] 4.02 4.08 11,900 10,999 900 7.9
Bristol Bay Borough........ 300 248 100 34.7| 285 3.07 1,200 1,094 100 9.5
Dillingham Census Area 1,400 1,214 200 19.1]| 3.68 3.80 5,300 4,616 700 14.8
Fairbanks North Star
BOroUGN. ...ccvvrnacnnsss 22,400 18,224 4,200f 23.0| 278 2.78 66,100 53,983 12,100 225
Haines Borough ........... 600 572 - 37| 2.89 2.93 1,700 1,880 - 2.4
Juneau Borough........... 9,000 7,035 2,000 28.2] 2.72 2.74 24,900 19,528 5,400 27.7
Kenai Peninsula Borough ... 14,300 8,546 5,800 67.3| 288 2.92 41,300 25,282 16,000 63.2
Ketchikan Gatew ay
BOrOUGN. sovreririanasans 4,500 3,985 500 13.2| 2.68 2.76 12,200 11,318 200 8.1
Kobuk Census Area......... 1,300 1,140 100 124| 4.18 4.20 8,400 4,831 600 11.8
Kodisk Island Borough ..... 4,100 3,027 1,100{ 3598 297 3.08 13,700 9,939 3,800 38.0
Matanuska-Susitna
BOroUGN. ccucvrirennnas 11,500 5,699 5,800 101.2] 3.07 3.08 36,100 17,816 18,300 102.8
Nome Census Area........ 1,800 1,741 200 116| 3.8 3.70 7,300 6,537 700 11.0
North Slops Borough....... 1,100 980 100 13.6}1 3.93 3.91 4,800 4,199 600 14.7
Prince of Wales-Outer
Ketchikan Consus Area ... 1,400 1,121 300 27.3| 3.21 3.28 4,800 3,822 1,000 28.0
Sitka Borough....oceevenes 2,400 2,440 <100 28| 3.08 3.08 7.700 7,803 -100 -1.8
Skagw ay-Yakutat-Angoon .
ConsusArea............. . 1,100 1,087 - -1.4| 3.09 3.11 3,400 3,478 -100 -2.0
Southeast Fairbanks Census
APOR......coveevnannsnne 1.900 1,668 200 122 3.23 3.17 6,500 5,678 800 14.3
Valdez-Cordova Census
ATOR. . ccvvenerervonnnns 2,800 2,689 100 3.9 2.81 2.84 8,600 8,348 300 3.2
Wade Hampton Census
ATOR. .. .covvnininansnons 900 947 - -1.9] s.03 4.87 4,700 4,688 100 1.3
Wrangeil-Petersburg Census
ATOR. . ..oovvnininannncns 2,100 2,072 - 2.0] 2.88 2.89 6,300 8,187 100 1.8
Yukon-Koyukuk Census
ATOR . eivirorensocnnsans 2,400 2,280 200 71| 3.29 3.18 9,000 7,873 1,100 14.0
ArOM. ...ccveneeeeaaaa|1,1768,000| 957,032| 219,000| 229| 2.63 2.791 3,153,000| 2,718,215| 435,000 18.0
ApaCh®. . v iveieirinnnnnes 14,800 12,638 2,300 17.8]| 3.88 4.09 87,700 $2,108 5,600 10.8
........... ceee 32,700 28,977 3,800 13.0] 278 2.88 93,500 85,688 7,800 9.1
(07,74 11 - I 26,400 21,890 4,500 20.7 2.99 3.15 84,400 75,008 9,400 12.5
1 14,200 12,847 1,300 105 a7 2.87 38,800 37,080 1,700 4.5

\
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Table 1. Estimates of Households, for Counties: July 1, 1985—Continued

(A dash () represents zero of rourcis to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census cou
are not included, See text conceming rounding and average population psr household) 80 s

Average
population per
Households household Population
State and county Juy 1,
Juy1,| Apdl1,| Ohange, 1980-85 | yggs | Aprl1,|  Juy1,|  Apdiq,| Change 1980-85
1985 1980 (esti- 1980 1985 1980
(estimate)| (consus)| Number| Percont| mate)| (consus)| (estimate) (consus) Number| Percent
Connecticut —Continued
New Haven............... 287,400] 271,542 15,900 5.9 2.61 2.72 773,200 761,337 11,900 1.6
New LOondon ....ccovveenss 89,100 81,814 7,300 8.9 2.62 2.78 245,500 238,409 7,000 3.0
Tolland....cciuvnnsne carane 39,900 36,269 3.600 9.9 2.72 2.86 118,900 114,823 5,100 4.4
Windham......cooees cees 34,900 32,209 2,700 85| 2.66 2.78 96,000 92,312 3,700 4.0
Delawar®......ccccece.. 227,000| 207,081 20,000 9.5 2.67 2.79 622,000 594,338 28,000 4.7
Kemt.......... cetsranenas 35,800 32,737 3,000 9. 2.78 2.88] 103,000 98,219 4,800 4.9
New Castle............... 151,000| 138,944} 12,100 8.7 2.66 2.79 412,400 398,115 14,300 3.8
SUSSEX .. ..civinsirinanaan 39,800 35,400 4,400 12.5| 2.64 2.72]1 106,700 98,004 8,600 8.8
District of Cohunbla. .....[ 250,000| 253,143| -3,000 -1.21 2.35 2.40| 623,000f 638,333 -15,000 2.4
Fofidi......coe0neeeeee.|4,501,000]3,744,254 | 756,000 20.2| 2.47 2.5511,365,000| 9,748,324 | 1,618,000 16.6
68,200 54,607 10,600 19.5 2.52 2.60 173,700 151,348 22,300 14.8
5,000 4,243 800 18.0] 3.10 3.22 17.300 15,289 2,000 13.1
42,700 34,754 7.900 228| 2.64 2.78 114,600 97,740 16,900 17.3
6,800 6,297 500 87| 2.94 2.87 23,900 20,023 3,900 19.3
135,400| 101,783 33,600 33.0 2.53 2.64 347,600 272,989 74,600 27.3
475,800 417,517| 58,300 14.0 2.34 2,421 1,120,200{ 1,018,200 102,000 10.0
3,500 3,221 300 868 272 2.84 9,700 9,294 400 4.1
36,000 259221 10,100f 389} 2.20 2.25 79,500 58,460 21,000 35.9
33,200 22,985 10,300| 4468| 2.31 2.38 77,500 54,703 22,800 41.8
29,200 21,848 7,600 349] 2.98 3.08 87,600 87,052 20,500 30.6
48,500 33,968| 14,500 428| 2.37 2491 117,100 85,971 31,100 38.2
14,100 12,183 1,900 160§ 2.81 2.87 40,200 35,399 4,800 13.6
659,400| 609,830 49,600 8.1 2.61 2.63| 1,744,500 1,625:784507 118,700 7.3
7.300 6,258 1,100 17.1] 2.68 2.78 21,400 19,039 . 12.4
3,100 2,663 400 15.8| 2.71 2.76{ . 9,300 7,751 1,500 19.6
234,700 208,351 26,300] 126] 2.60 2,69 630,100| 571,003 59,100 10.3
94,800 81,067| 13,500 18.7| 2.70 2.79| '262,900] 233,794 29,100 12.5
Flagier. ..oveiiincnceneans 7,200 4,359 2,900 657 233 249| 16,900 10,913 6,000 54.9
Frankiin ........ cessassane 3,000 2,768 300 9.3) 2.9 2.73 8,300 7,661 800 7.9
Gadsden........cceees cese 14,000 12,092 1,900 16.0] 3.03 3.24 44,400 41 ,m(.ﬂ 2,800 6.7
Gilchrist ....co0vvennen. eee 2,500 2,008 400 224 2.74 2.82 7,200 5,767 1,800 25.5
Glades ........ ceresavenee 2,500 2,224 300 13.2] 2.69 2.69 6,800 §,992 800 13.2
Gu...... Creesrrscenans . 4,300 3,683 600 188] 2.76 2.89 11,800 10,658 1,100 10.3
Hamiton .....ovvvennnes . 3,100 2,804 200 78] 2.97 2.99 9,300 8,761 357, 600 6.6
Harde®......ocoevees coses 7,100 6,253 800 13.2| 2.94 3.08 21,200 -48:5791%°°/1,800 9.2
................. . 7.400 5,959 1,400 243] 2.83 3.08 22,800 18,589 4,000 218
Hemando........e... cesve 31,000 17,738 13,300| 749| 239 2.48 74,800 44,469 30,300 68.2
Hghlands........c0000 ces 24,700 18,860 5,700 30.1] 2.31 2.43 58,900 47,526 11,400 23.9
Hillsborough ....eovveeae ..| 287,700| 237,943] 49,800| 209| 2.87 2.68| 754,700 648,5601 107,700 16.7
HOMM®eSs...oocveninnnanns . 8,700 5,244 500 95| 2.78 2.79 185,900 14,723 1,200 7.8
IndanRiVer............0 . 32,000 23,331 8,700f 37.3| 2.38 2.49 77,700 59,896 17,800 29.8
Jackson.....ciieiniinan 14,000 13,332 600 48| 277 2.78 41,400 39,154 2,200 8.7
Jotferson........ceivevuene 3,800 3,486 400 121] 2.93 3.04 11,600 10,703 900 8.3
Lafayette........... . 1,500 1,413 100 55| 287 2.88 4,500 4,038 400 10.9
LaK® coovvrincnesnronnanes 53,300 41,6501 11,700} 28.1} 2.38 2.47| 128,200| 104,870 23,300 22.2
Loe...ocvuven. cesteane ...| 111,000 82,509 28,500| 345| 2.38 2.48| 266,800 205,268 61,600 30.0
LOON . iveererreseonessnass 64,100 54,103| 10,000 18.8| 2.50 2.857( 169,800| 148,858 21,100 14.2
Levy ccveiveincnrnnesens . 9,300 7.267 2,000 28.1| 2.57 2.70 24,200 19,870 4,300 21.7
Liberty ........ seesesssnns 1,500 1,488 - 3.0] 288 2.82 4,500 4,260 200 5.3
MadiBON. ...ovurececnns ves 5,100 4,977 100 27| 3.01 2.98 18,500 14,894 800 3.8
Manatee................ . 74,400 61,998| 12,400| 20.0| 2.32 2.36| 174600| 148,442 26,200 17.6.
Maron ........ seveseasene 64,500 45,4581 19,100 42.0 2.51 2.64 184,800 122,488 42,300 34.8
Martin.....oooviinininaes 34,600 25,8683 8,800] 33.8| 232 2.40 82,800 64,014 18,900 29.5
MONroe. ....ocivvrnnessnnes 31,300 28,340( . 5,000 1891 2.20 2.34 71,100 63,188 7,900 12.4
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Table 1. Estimates of Households, for Counties: July 1, 1985—Continued

(A dash () 8 2610 or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts
are not hch;po'd See text conceming rounding and average population per household)

Average
popuation per
Households househoid Population
State and county Juy 1,
July 1, April 1, Change, 1980-85 1985 | April 1, July 1, Aprl 1, Change, 1980-85
1988 1980 (osti- 1980 1985 1980

(estimate) | (cemsus)| Number] Percent| mate)|(census)| (estimate) {census) Number| Percent
13,800 10,978 2,800 25.5 2.87 2.98 39,800 32,894 7.000 21.1
47,600 37,538| 10,100 26.8| 275 2.84 135,100 109,920 gs.zoo 22.9
9,600 8,981 2,600 37.4| 268 2.85 26,000 20,264 04“ 5,800 28.5
208,000 170,754 37,200 21.8] 258 2.67] 555,000] -47+0+61" 84,000 17.8
29,700 18,615 11,000 59.3 2.54 2.60 76,700 49,287 27,500 55.7
PamBeach....ccovcanvnns 305,900| 234,339 71,600 30.5 2.33 2.42 724,300 576,863 154 147,500 25.6
PasCO..uveurnen cevssan | 102,600 81,346( 21,300 26.2) 227 2,34] 237,200 193,643 43,600 22,5
Fnellas.............c..... 361,600 319,327| 42,100 13.2 2.19 2.25 803,800 728,531 75,300 10.3
136,700 114394| 22,300 19.5 2.58 2.70 368,400 321,852 48,800 145
22,200 18,397 3,800 20.5| 262 2.72 58,700 50,549 8,100 16.1
25,800 18,623 7,200 38.7| 2.54 2.6% 67,900 51,303 16.600 32.4
44,900 32,506| 12,400 38.0| 2.55 2.65 115,700 87,182 28,600 32.8
22,900 18,598 4,300 23.0 2.82 2.94 65,300 55,988 9,400 16.7
109,300 88,739 20,600 23.2) 220 2.25( 243,500] 202,251 41,200 20.4
85,000 63,247 21,700 34.4 2.70 2.82 230,900 179,752 51,200 28.5
11,000 8,582 2,400 28.4| 252 2.68 29,000 24,272 4,800 19.6
8,900 7,739 1,100 1468] 2.83 2.84 25,400 22,287 3,200 14.2
6,700 5,828 800 158| 2.68 2.83 18,200 16,532 1,700 10.0
2,400 2,119 300 13.3| 2.95 2,95 10,700 10,166 500 5.1
Vohsis........ tessesarans 130,600| 108,773] 24,900 238] 232 2.39] 310,800 258,762 52,000 20.1
Wakula ......... sessonas 4,500 3,730 800 21.9] 2853 2.89 13,100 10,887 2,200 205
WatON ... iveseeenncecnass 9,900 8,043 1,800 22.8| 261 2.64 25,900 21,300 4,600 21.6
WashinQon....coceeensee . 5,700 - 5,235 500 9.2 2.74 2.78 15,800 14,509 1,300 8.8
GoOrgIR. .ccvneeencneesa.|2,138,000) 1,871,652 268,000 142} 2.72 2.84| 5,975,000| 5,463,105| 512,000 9.4
APPENG. ¢ cavesrvanasisneee 5,500 5,117 400 70| 294 3.00 18,300 15,568 800 4.8
AtKINON ...ccvvvnreccnsns 2,100 2,009 100 82| 3.01 3.08 6,400 6,149 300 4.7
{2 T 3,200 3,118 100 3.2 2.91 2.98 9,500 9,379 100 0.8
[ 1,300 1,208 . 407 298 3.18 3,700 3,808 -100 2.8
11,400 10,151 1,300 12.8| 2.78 2.88 38,100 34,686 3,400 9.8
3,500 3,034 400 147 284 2.868 9,900 8,702 1,200 138
8,700 7,314 1,400 188 2.89 2.90 25,200 21,354 3,800 18.1
casee 18,100 13,804 2,300 169| 2.82 2.94 45,800 40,760 4,800 11.9
Ben HI. teescestnsnrensens 6,400 8,670 800 13.3] 2.63 2.76 17,300 18,000 1,300 8.2
12711 o I 8,100 4,683 400 88| 273 2.89 13,800 13,528 400 2.8
2 [~ < $7,100 82,880 4,500 86| 268 2.78} 156,200 150,286 8,000 4.0
(= o [ 3,800 3,852 200 68| 268 2.84 10,600 10,767 -100 -1.3
Brantiey......cocevennneen 3,300 2,784 500 18.4| 2.98 3.13 9,700 8,701 1,000 11.9
. 8,200 4,990 200 34| 288 3.01 15,000 18,258 -200 -1.4
4,000 3,214 800 25.1 3.08 3.17 12,300 10,178 2,100 20.4
12,500 11,339 1,200 10.1| 2.74 2.86 37.400 35,788 1,600 4.4
8,700 8,212 500 7.7] 3.08 3.09 20,600 19,349 1,300 8.7
BUtt®...ocniinencenrene 4,400 3,987 400 9.2| 3.02 3.09 16,100 13,865 1,400 10.3
Calhoun .. ovvvesecesesese . 1,900 1,833 100 54| 288 3.07 5,800 5,717 -100 -2.1
Camden........ cevsersnen 8,800 4,388 1,400 32.3| 3.03 3.00 17,900 13,371 4,500 3.9
2,600 2,527 100 48] 2.80 2.868 7,700 7.518 200 2.5
22,200 19,002 3,200 189| 272 2.88 63,300 58,348 8,800 12.3
14,100 12,648 1,400 11.3]| 2.78 2.92 38,900 36,991 2,000 5.3
2,400 2,226 200 9.2] 3.08 3.26 7,500 7,343 200 2.6
79,100 71,323 7,700 109 2.66 2.78| 218,700 202,226 13,400 6.6
. 3,300 3,012 300 9.7] 3.36 3.7 20,700 21,732 -1,000 4.7
ChattooQR .....c0... censes 8,000 7.733 300 34| 268 2.8% 21,300 21,856 600 2.5
Cherokee............. vere 22,800 16,848 5,900| 35.1] 2.97 3.04 68,100 51,699 16,400 31.8
Clarke.......... vene . 29,300 26,587 2,700 10.3| 2.38 2.49 77,800 74,498 3,100 4.2
ClY ccvviiinvesennnenns . 1,100 1,193 =100 49| 288 2.94 3,300 3,583 -200 6.9

)
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Table 1. Estimates of Households, for Counties: July 1, 1985—Continued

(A dash () represents zero or founds 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 housshold)

; Average
populstion per
Houssholds housshold Fopulation
State and county Juy 1,
Juy1.|  April1,| Change, 1980-85 | qogs| April 1, July 1, Aprl 1,| Change, 198085
1985 1980 (esti-| 1980 1985 1980
(estimate) | (census)| Number| Percent| mate)|(census)| (estimate) (cenaus) Number| Percent
Georoa—Continued

Clayton.......covvncvenees 60,400 50,449 10,000 19.7] 2.76 2.97 167,300 150,357 16,900 11.2
L7157 » T 2,300 2,120 100 85| 296 3.10 6,800 8,660 100 2.0
[0, ] -7 < 141,600f 106,595| 35,000 32.8 2.62 2.77 373,100 297,718 75,400 25.3
Coffee .............c..... 10,200 8,905 1,300 143 2.80 2.96 28,900 26,894 2,000 7.5
Colquitt ..oovvvenrnonenens 12,900 12,152 700 6.0 2.79 2.88 38,200 35,378 800 2.4
Columbig.....ooncveevnese 17,500 12,834 4,600 36.2 3.01 3.12 52,700 40,118 12,600 31.5
CoOKeuieiarernearsonensas 4,700 4,476 200 43| 295 2.99 13,900 13,490 400 2.8
COWOtR . .ovviiiariencnnas 15,700 13,307 2,400 17.7| 2.85 2.93 45,000 39,268 5,700 14.5
Crawford........c.c00eene 2,400 2,357 100 3.0] 3.04 3.21 7,500 7,684 <200 2.4
CrisP.ccerecreennieacenes 7.000 6,559 400 82| 2.87 2.93 20,300 19,489 800 4.0
Dade.....cocovvevecnanens 3,900 3,998 -100 -28| 287 2.98 11.8600 12,318 -700 5.6
Dawson......covveeenenns 2,200 1,663 500] 31.4] 2.8% 2.88 6,200 4,774 1,500 30.8
DecatUr ....oovvvvveenenns 9,000 8,315 700 8.7| 291 3.03 26,700 25,495 1,200 4.6
DeKab.......... ceeeeees| 196,200 172,922] 23,200 13.4| 2.60 2.75| 519,100| 483,024 36,000 7.5
DOdge. ...oveeericanisanns 5,900 5,867 - 0.2] 278 2.868 17,000 16,958 100 0.3
DOOlY - .vvinvrsnensssasns 3,400 3,529 -100 -4.2| 3.03 3.03 10,400 10,8268 -500 -4.3
Dougherty ........ cerienes 35,400 33,043 2,300 7.0} 288 2.97) 103,5001 100,718 2,800 28
Dougias ....oovvvriinnnees 21,200 16,911 4,300 25.2] 3.08 3.20 65,300 54,573 10,700 19.7
2.1, VIR Cetiecsares 4,300 4,303 - 03} 298 3.04 12,900 13,158 -200 -1.8
Ehols....ocvveinerannnans 800 735 100 10.7] 2.94 3.13 2,400 2,297 100 4.2
Bfingham .....cccvuvenenn 6,900 5,787 1,200 20.1] 3.04 3.18 21,300 18,327 2,900 16.0
217 S 6,900 6,554 300 801 272 2.83 18,900 18,758 200 0.9
Emanuel.......ccccieennen 7,200 6,991 200 3.8f 291] 293 21,400 20,795 600 2.8
Evans......coveiiiienenns 2,800 2,859 100 3.1 2.77 2.92 8,300 8,428 <200 -2.0
FAPON ...ovuvnencarnnenes 6,000 5,522 500 9.3| 2.55 2.65 15,500 14,748 700 5.0
Fayetts........... cereasns 13,900 9,208 4,700| 51.2| 3.10 3.18 43,200 29,043 14,200 48.8
(-3, T 29,500 28,477 1,100 3.7| 2.59 2.73 78,500 79,800 1,300 -1.8
FOrsytN...vovveriencannnas 12,500 9,395 3,100| 3298] 2.81 2.97 35,100 27,958 7,200 5.6
Frankln .....ocovveeeeens 5,800 5,383 400 8.0f 267 2.78 15,800 15,185 600 3.8
FUton........... ceesnanne 243,600 225,308| 18,300 8.1 248 254 617,100| 589,004 27,200 4.6
GImer...oovveeiescanes .o 4,500 3,837 500{ 13.1| 2.68 2.77 12,000 11,110 900 8.2
GlasCOCK . onvevincannonns 800 838 - | 278 2.72 2,400 2,382 . 1.0
GlyMN .eeveresesoens cerens 21,900 19,826 2,000 103| 2.67 2.73 59,100 54,981 4,100 7.5
11,600 10,280 1,300f 13.0| 2.83 2.91 33,000 30,070 2,800 9.7
7.300 6,620 700] 10.4| 2.87 2.97 21,100 19,848 1,300 6.6
4,000 3,787 300 77| 293 3.0t 11,900 11,391 600 ‘4.9
88,700 55,227 33,5007 60.7] 2.83 3.00] 252,800) 168,803 85,800 51.4
. 9,200 8,398 800| 10.0| 2.69 2.79 26,800 25,020 1,800 7.2
30,600 26,071 4,800 17.3] 272 2.68 84,400 75,649 8,700 11.5
2,800 2,791 100 48| 3.20 .34 9,800 9,488 100 0.6
7,400 6.504 900| 14.0| 268 2.79 20,000 18,422 1,500 8.3
6,100 5,238 900 17.0| 2.78 2.92 17,100 15,484 1,600 10.6
6,900 6,288 600 9.8| 277 2.91 19,400 18,888 800 4.3
2,400 2,204 200 9.3| 283 2.93 6,900 6,520 400 5.9
14,800 11,630 3,100 26.8| 297 3.09 44,300 36,308 8,000 22.0
29,300 25,509 3,800| 14.7| 2.88 2.99 85,300 77,608 7.700 9.9
2,900 3,013 -100 24| 298 2.94 8,800 8,988 -200 2.1
10,000 8,618 1,400 18.8| 274 2.91 27,700 25,343 2,400 9.3
2,800 2,553 300 98| 268 2.93 7.600 7,853 - 0.5
4,000 3,771 200 57| 296 3.03 11,900 11,473 400 35
6,400 5,948 400 76| 289 3.08 18,800 18,403 400 2.1
2,900 2,908 - 0.8( 2.87 2.99 8,400 8,841 400 4.7
3,000 2,958 100 23| 2.89 2.88 8,900 8,660 200 2.9
8,200 5,270 900| 16.8] 2.99 3.1 18,700 16,579 2,100 12.5
4,300 4,010 300 6.8| 2.82 2.98 12,300 12,215 100 0.9

|

—_— -
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Taue 1. Estimates of Households, for Counties: July 1, 1985—Continued

asents zero Or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts
uo not hcluzfd See text conceming rounding and average population per housshold)

Average
population per
Householis househoid Population
State and county July 1,
Juy1.| Apil1,| Gance, 1980-85 | “1ggs| Aprt1,|  Juy1,|  Api1,| Change. 198085
1985 1980 (esti- 1980 1985 1980
(estimate) | (census)| Number| Percent| mate)| (Census)| (estimate) (census) Number| Percent
Georgia—Continued
Lanler....... cesesarsanass 1,900 1,822 100 33| 3.05 3.07 5.800 5,654 200 2.7
Laurens ............ ceses 13,400 12,447 1,000 7.9 2.78 2.90 38,300 36,990 1,300 3.5
Les...... sessssennes teees 4,500 3,642 800 23.1 3.00 3.14 14,100 11,684 2,400 20.6
Uberty ..oveveverernncnass 11,300 9,629 1,700 17.2] 3.18 3.12 42,100 37,583 4,500 12.1
Uncoln........ eserssineas 2,400 2,185 200 11.0| 2.90 3.07 7,000 6,716 300 4.8
(7=, TN 2,000 1,536 500| 29.6] 2.86 2.94 5,700 4,524 1,200 26.1
Lowndes sessaasansane 25,600 22,609 3.000 13.2 2.73 2.89 72,900 67,972 4,900 7.3
Meceeocssasetasnsas 3,900 3,388 500 14.0] 2.80 2.86 12,000 10,762 1,200 11.3
McDuUtfi®.....oo00vvennese 7,100 6,270 800 13.5| 2.76 2.93 19,900 18,546 1,400 7.3
Mcinmtosh . ..oocevnnnens vee 2,700 2,630 - 1.2{ 3.02 3.08 8,000 8,046 - -0.2
MaCON ..ocoevevennans veee 4,500 4,371 200 3.8 3.07 3.13 14,200 14,003 200 1.6
MaciaonN. .ccovveeracens 6,800 6,125 700 111 2.83 2.90 19,300 17,747’ 1,600 8.7
Maron ..... sesessancne 1,800 1,687 100 451 3.09 3.1 5,500 5,297 200 4.0
Meriwether ... veses 6,800 6.877 -100 -1.0f 3.01 3.04 20,800 21,229 -400 2.1
MIlOf. cccoeeecnccornsnnnes ‘2,400 2,405 . -1.4] 2.86 2.91 6,800 7,038 <200 -3.1
MIRCHOIl . .ooeveirencanaanns 8,800 6,486 300 44| 3.16 3.23 21,500 21,114 400 2.0
MOMMO®. .ccvvvennns vessnen §,200 4,667 500 11.0] 282 3.00 15,600 14,610 1,000 6.6
MOrtOOmery ....cocensees . 2,300 2,214 100 34| 273 2.89 7.100 7.011 100 1.0
MOIQAN. e eovvvevrcnnesses 4,100 3,683 400 106 3.03 3.13 12,400 11,572 800 7.2
Murmay........ ceeeneneras 7,400 8,539 800 1261 2.96 3.01 21,800 19,685 2,100 10.9
Muscoge® .......oouene . 65,700 59,112 6,600 111 2.63 2761 179,100 170,108 9,000 5.3
Newton ..cocvvevnness vees 12,900 10,876 2,000 1791 2.99 3.09 39,300 34,46960 4,800 13.9
OCONe®...ooivrrcvennsanes 5,200 4,237 1,000 23.7| 2.82 2.93 14,800 12,427 2,300 18.8
Ogethorpe......cocoavenns 3,300 2,947 300 104 2.91 3.03 9,500 8,929 500 59
12T - 11 [ . 10,700 8,748 1,900 223] 2.86 2.97 30,700 26,110 4,600 17.6
PORCN . ovcveinnnans caees 6,500 6,180 300 55| 2.86 2.97 19,600 19,151 500 25
PICKONS. ccovevriscnsnnsans 4,800 4,161 700 16.3] 2.72 2.78 13,300 11.652 1,600 14.0
Flofc®...covvevvscances eee 4,400 3,928 400 11.2] 290 3.01 12,700 11,897 800 7.1
{2 { T seeseanse 3,000 2,842 200 64| 294 3.09 9,000 8,937 100 1.2
[ . 12,400 11,413 1,000 88| 2.87 2.80 33,600 32,388 1,200 3.8
Pusskl.oociereniiincnanns 3,100 3,007 100 18| 2.79 2.88 8,800 8,950 -100 -1.5
PRNM. oovovnnenncees aee 4,100 3,398 700 211 2.77 2.96 11,700 10,298 1,400 13.6
QutmaN. ....oovveracnaens 700 772 .- 48| 3.06 3.08 2,200 2,357 -100 -4.7
RabUN. . .ovevenennss cesees 4,200 3,891 300 8.4| 258 2.68 10,800 10,4668 500 45
1272 < T« 2 3,100 3,126 . 0.6} 283 2.96 9,200 9,599 -400 -4.1
Richmond ....coeoveineene 66,500 59,501 7.000 11.7] 2.69 2.81 191,800 181,828 10,200 5.6
Rockdale ............ cesee 14,800 11,892 3,200 27.3| 2.97 3.18 44,200 36747570 7,400 20.2
Schiey . seersesanee 1,100 1,128 - -3.0] 23.08 3.08 3,400 3,433 -100 -2.2
SCIoVON . .ovviveenncnee ves 5,100 4,769 300 88| 2.82 2.90 14,600 14,043 500 3.8
Seminol®...coveeviansners 3,100 3,081 100 19| 2.81 2.92 8,900 9,057 -200 2.0
SpaldNg...covcieracacnnes 18,000 18,177 1,800 11.4) 2.84 2.93 51,800 47,899 3,900 8.2
Stephens......co00nvenlee 8,300 7.787 500 86.3| 2.3 2.72 22,400 21,763 600 2.8
Stewant ....... ctesanarane 2,000 1,891 100 3681 290 3.10 5,700 5,896 -200 -3.2
SUMOr..ccivereancness vee 10,400 9,463 900 9.7| 2.74 2.94 30,200 29,360 800 2.8
Talbr..oeivvennacennnes 2,200 2,086 100 3.1} 3.07 3.13 6,600 6,538 100 1.1
TaldomO...oocavaarrenss 800 758 . 27| 262 2.68 2,000 2,032 - 0.4
Tattnlll..cooecveriencanses 8,900 8,590 400 83} 2.79 2.84 18.000 18,134 -100 0.7
TaYIOfecenerasnesrenncnnes 2,900 2,653 300 9.8| 2.74 2,98 8,000 7,902 100 1.1
Telfalr..... tesesessanssass 4,100 3,907 200 56] 2.6 2.87 11,200 11,445 -200 -2.0
R 11, 3,900 3,839 100 18| 285 3.09 11,700 12,017 -300 -2.7
Thomes ........ ceane 13,500 12,789 700 56| 276 2.92 38,100 38,098 . 0.1
LD 1 1 S 12,000 10,737 1,300 11.9]| 2.74 2.93 34,100 32,862 1,200 a7
Toombe ....... senseessnne 8,400 7.8672 700 9.6 2.798 2.90 23,900 22,592 1,300 5.6
TOWMS ooocinivrarcerennas 2,300 2,024 300 18.8| 248|  2.57 6,100 5,638 500 8.6
TeoutloN ...coovevenrasnnss 2,200 2,073 100 59| 272 2.91 6,000 6,087 -100 -0.9
TOUP cveeeeonnsnnss veseee 19,300 17,458 1,900 1081 274 2.81 53,900 50,003 3,900 7.7
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Table 1. Estimates of 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 household)

Average
population per
Housaholds housshoid Population
State and county Juy 1,
Juy1,| Apdi1,| Change, 198085 | “yggs| Apdrq,|  Juyt.|  Apr1,| Change, 198085
1988 1980 (osti- 1980 1985 1980

(estimate) | (census)| Number| Percent| mate) | (census)| (estimate) (consus) Number| Percent
3,100 3,078 - 0.1| 3.05 3.06 9,500 9,510 -100 0.5
3,200 2,812 400 15.6 3.10 3.28 10,2001 9,354 800 9.0
3,900 3,369 500 15.0 2.69 2.76 10,500 9,390 1,200 12.3
9,700 9,170 500 5.8 2.68 2.80 26,300 25,998 300 1.2
20,600 19,634 900 4.7 2.72 2.88 58,200 56,470 -300 -0.5
11,000 10,006 1,000 10.0 2.96 3.09 32,800 31,211 1,600 5.2
13,300 12,788 500 41| 273 2.85 37,200 37,180 - -0.1
2,000 2,110 -100 -5.8| 3.09 3.07 6,200 6,583 -300 5.2
6,400 6,076 300 5.6 2.99 3.07 19,400 18,842 500 2.9
7.600 6,879 800 11.2| 2.80 2.95 21,900 20,750 1,200 5.7
700 756 - -8.1 3.03 3.10 2,200 2,341 -200 -8.0
1,700 1,733 - -1.3] 297 2.94 5,100 5,155 . -0.3
4,200 3.499 700 209 2.60 2.77 11,400 10,120 1,300 12.4
24,700 22,466 2,200 9.8 2.78 2.91 68,500 65,789 2,800 4.2
2,600 2,596 - 1.0 2.78 2.87 7,500 7,682 -200 2.1
4,100 3,880 200 5.0 2.73 2.80 11,200 10,951 200 2.2
3,600 3,350 300 77| 298 3.09 10,800 10,368 400 3.8
6,000 5811 200 35| 3.04 3.08 18,400 18,064 400 2.0
Hawal ....... eeseessesa| 330,000 294,052| 36,000] 12.4]| 3.08 3.15] 1,051,000] 964,691 87,000 9.0
Hawail coooivanecersinnnes 34,900 29,237 5,700 19.4] 3.08 3.09 109,500 92,083 17,500 19.0
HoMORIW v ovvunrvanannnes 253,400 230,214 23,200 10.1} 3.08 3.15| 811,100} 762,565 48,500 6.4
Kaual .o..oooeneee cerenes 14,300 12,020 2,300 18.9| 3.14 3.22 45,400 39,082 6,300 16.1
Maul..cooiviinennnnnnnass 27,700 22,581 5,200 22.8| 3.04 3.10 85,500 70,991 14,500 20.4
- . NS 354,000] 324,107 30,000 9.2] 278 2.85| 1,004,000 943,935 60,000 8.4
Add...icoiiinans serssenee 71,300 63,139 8,100 129 2.65 2.69 192,400 173,038 19,400 11.2
AdBMB ,...oivviiennnncnne 1,200 1,212 - 20] 283 2,78 3,400 3,347 - 0.6
Bannock......... tesenas . 24,300 22,489 1,800 8.1 2.77 2.8% 68,800 65,421 3,400 5.2
Boarlake......ccov0nnues . 2,100 2,211 -100 -55] 3.20 3.12 6,700 8,931 -200 -2.9
Benewah........ cessssses 3,100 2,932 200 85| 274 2.81 8,800 8,292 300 3.8
BNghaM. ..covivncnnnsanns 11,300 10,772 600 52) 3.38 3.38 38,300 36,489 1,800 5.1
HanN®........cvcnveniennn 5,500 3,978 1,500 38.9| 234 2.44 13,100 9,841 3,300 33.5
Bois®...0iiiiivirsnennanns 1,200 1,107 100 99| 283 2.71 3,100 2,999 100 2.8
2 <1 1T N 9,700 8.814 800 9.6| 268 2.73 26,000 24,163 1,800 7.4
Borneville ................ 23,600 21,307 2,300) 109] 298 3.08 70,200 65,980 4,300 6.5
Boundary ......ccoeeeee cee 2,600 2,479 200 63| 289 2.92 7,700 7,289 400 5.5
Butte......ivnienniainanne 1,100 1,072 - 098] 294 3.04 3,200 3,342 -100 4.2
Camas.........ccocnnennne 300 291 -l 1171 2.69 2.81 700 818 -100 -15.8
Canyon. . .oooveviinneeneasd 31,500 28,458 3,000 10.7] 2.78 2.86 89,300 83,756 5,600 8.7
Canbott . veeuviennennns .e 2,500 2,674 -100 5.1 3.28 3.22 8,400 8,695 =300 -3.3
Cassit....covvnvnnennnns .e 6,800 6,119 700 10.9]| 3.03 3.16 20,700 19,427 1,200 - 6.3
Clark..oieeieenneenannnnns 300 262 - 2.6 2.78 2.99 800 798 - -5.1
Clearwater. ............... 3,600 3,636 - 08| 2.69 2.81 10,000 10,390 -400 4.2
Custer........... Ceeees ces 1,900 1,237 700| 56.9| 2.68 273 5,200(. 3,385 1,800 54.3
Bmore......coivvieinnnn, 7,500 8,832 700 96| 275 2.92 22,300 21,565 700 3.2
Frankiin ...o.vvvinnenn., 2,800 2,662 100 40| 3.42 3.33 9,500 8,895 600 6.7
Fremont................. | 3200 3277 <100 -26f 3.22| 3.23| 10500| 10,813 300 -2.9
GoM .. iiiiiiiiiiieiia, 4,200 4,219 - 03| 271 2.81 11,600 11,972 400 -3.1
GOOANG. eiiriennnnnns 4,300 4,143 200 44| 270 2.77 12,100 11,874 200 2.0
Idaho ......... teveersnone 5,200 5,180 100 15| 267 2.80 14,300 14,769 -500 -3.1
Jefferson . . . ............ . 5,000 4,437 500 116) 3.28 3.43 16,300 15,304 1,000 6.8
Jeroma........... tessssne 5,200 5,084 100 2.1 2.93 2.90 18,300 14,840 500 3.3
KL:«N .................. 24,600 21,404 3,200{ 15.0| 2.68 2.78 66,800 59,770 7,000 11.8
Mo, 11,900 10,286 1,600 15.6] 2.40 2.52 31,100 28,749 2,300 8.0
L1 J 2,800 2,681 100 4.4 2.64 2.78 7,500 7,460 - 0.1
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Table 1. Estimates of Households, for Counties: July 1, 1985 —Continued

{A dash (-) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980, Corections to 1980 census counts
are not included. See text concerning rounding anxi average population per household)

I Average
population per
Houssholds househoid Popuation
I State and county . Juy 1,
Juyt,|  Aprit1, [ ©hange. 1980-85 | “ygag| apdi1,|  Juy1,|  Aprr1,| Change, 198085
1985 1980 (estl-] 1980 1985 1980
I (estimate) { (census)| Number| Percent| mate)|(cansus)| (estimate) (census) Number| Percemt
Kansas—Cortinued
Rawling ..........co0000ns 1,400 1,573 -100 -8.7 2.62 2.56 3,800 4,105 =300 6.3
RONO..civeuervennccnsnnns 24,900 24,448 400 1.8| 2.54 2.58 65,100 64,983 100 0.2
I Republic. ..oovvenveennnans 3,000 - 3,118 -100 3.7 2.35 2.37 7,200 7,569 -300 -4.6
RICO. voveiviiintnansinnan, 4,500 4,525 . 08| 242 2.50 11,300 11,900 -600 4.6
RilOY ooivieernnnernarennns 21,600 19,269 2,400 12.3| 2.40 2.59 64,200 63,505 700 1.2
ROOKS . ..0evirvurssearanss 2,600 2,698 -100 -28| 2.59 2.58 6,900 7.006 -100 -1.8
RUSH . ciiitinesasscacnness 1,800 1,827 - -1.1 2.34 2.43 4,300 4,516 -200 4.7
Russell ........ocoavevnenn 3,600 3,612 - 0.7 240 2.41 8,900 8,868 - 0.4
Salin®.....ooieiirinninas 19,700 18,613 1,000 56| 250 2.57 50,100 48,905 1,200 2.4
(17 ) S 2,200 2,074 100 46| 2.83 2.75 5,800 5,782 - 0.2
SedgWICK, .o cvesiirrenansn 148,800 137,744 11,100 8.0 2.568 2.62 387,200 368,531 20,700 5.7
Seward......cci000eenns 6,800 6,125 700 11.9] 2.68 2.75 18,700 17,071 1,600 9.5
Shawne® .........oco0vene. 63,000 58,832 4,200 7.1 2.48 2.55 159,700 154,918 4,800 3.1
1,200 1,259 -100 46| 2.81 2.79 3,400 3,544 -100 4.0
2,900 2,861 100 22| 2.4% 2.65 7,400 7.759 -400 5.2
l 2,300 2,400 -100 -3.8| 2.38 2.42 5,600 5,947 -400 6.1
2,300 2,307 - 1.0f 2.39 2.39 5,700 5,694 - 0.8
900 794 100 10.1] 2.70 2.91 2,400 2,339 - 2.1
1,700 1,694 - 1.0{ 2.78 2,78 4,800 4,736 100 1.8
9,600 9,413 200 24| 258 2.60 25,200 24,928 300 1.0
3,200 3,072 100 48| 262 2.64 8,800/ 8,451 300 3.9
1,600 1.596 - 05 2.58 2.57 4,200 4,165 - 1.0
2,500 2,487 100 23| 2.61 2.70 6,800 6,867 <100 -0.8
700 740 - 43t 2.77 2.73 2,000 2,048 -100 2.7
I 3,000 3,270 -200 7.21] 2.52 2.56 7.800 8,543 -700 -8.7
1,100 1,050 - 1.1 2.68 2.87 2,900 3.041 -200 6.1
4,700 4,773 - 10| 248 2.5 11,700 12,128 400 3.3
1,800 1,832 <100 29| 2.40 2.42 4,400 4,600 -200 -3.8
I Wyandotte.......oeeeeeees 65,400 63,392 2,000 3.2] 263 2.69] 173,800 172,335 1,400 0.8
Kantucky....cooeeee....{1,344,000] 1,263,358} 81,000 641 270 2.821 3,729,000 | 3,660,777 68,000 1.9
Adaif,,..iiiiiianes verens 5,800 8,442 300 6.0| a7 2,76 15,900 15,233 700 4.6
I AN ... .viviiiancnncansn 5,500 5,188 300 63| 2.63 2.70 14,600 14,128 500 3.5
ANCerson.....coovueeseses 5,000 4,414 600 14.3| 2.68 2.83 13,500 12,567 900 7.4
Ballard ...coeiniinnieniens 3,100 3,207 -100 -3.8] 2.59 2.68 8,300 8,798 -500 8.2
Barren. ...... ceeevescanene 12,900 12,267 600 48| 2.82 2.73 34,300 34,009 200 0.7
Bath .ieviiiniiiinianncons . 3,600 3,438 200 58| 277 2.88 10,200 10,028 100 1.4
Beil...... Cintersenriesne . 12,000 11,407 600 53| 2.82 2.97 34,300 34,330 - Q.1
BOON®. ....icivriernieans - 17,200 14,848 2,300 15.8| 2.98 3.07 51,300 45,842 5,400 11.8
Bourbon.....oivenrirncas 6,800 6814 . 0.4 279 2.83 19,300 19,408 <100 0.7
BOyH.iuieiiinciannnanas . 20,100 19,960 100 08| 2.82 2.73 §3,700 55,513 1,900 -3.3
I Boyle ......ocovuvnernenns 9,300 8,816 500 59| 257 2.68 25,400 25,068 300 1.2
Bracken ............00e cee 2,800 2,707 100 54| 263 2.83 7,600 7,738 -200 -2.0
Breathitt............. viees 5,200 5,211 - 0.7} 3.08 3.18 16,500 -17,004 <500 3.0
Breckinridge ........000e .e 6,200 5,881 300 58| 270 2.85 16,900 16,861 100 0.3
Bultt ....ooovviennenenan 14,700 12,944 1,700 13.4] 3.1 3.34 45,700 43,346 2,400 55
Butler....iiiiiiniiiannnn . 4,000 3,839 200 4.0 2.78 2.82 11,300 11,064 200 1.7
Caldwa. ....... cesiesne . 5,100 8,041 100 1.8 2.58 2.63 13,400 13,473 -100 0.8
Callowdy ......ooovvenenes 10,700 10,766 - 0.4) 239 2.48 28,900 30,031 1,100 3.7
Campbell................. 29,200 28,618 600 191 2.78 2.87 81,800 83,317 -1,500 -1.8
Carisle ....... sovssenssane 1,900 2,058 -100 7.2 2.68 2.68 5,100 85,487 -400 7.7
' Camoll.......cccuuvnnnnne. 3,800 3,377 200 8.0 268 2.71 9,700 9,270 400 4.3
JCater. ..., 8,800 8,214 600 6.7| 292 3.02 25,800 25,080 700 2.9
TCasy. e, 5,400 5,159 200 45| 279 2.87 15,100 14,818 200 1.6
I Quistian. .................. 20,800 19,646 1,200 6.0 2.87 2.98 64,100 66,878 -2,800 -4.1
Cak...ooovviinnnnannnnn, 10,500 9,893 600 64| 274 2.84 29,000 28,322 700 2.6

|
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Table 1. Estimates of Households, for Counties: July 1, 1985—Continued

‘A dash () Lr’%presems zero or reuncs 1o zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts

are not included, See text concerming rounding and average population per househoid)
Average
population per
Households household Fopulation
State and county Juy 1,
July1.{ Aprl1, | Ohange, 1980-85 | 1988 | Apdi1,[  Juy1,|  Apr1,| Change, 198085
1985 1980 (ostl- 1980 1985 1980

(estimate) | (census)| Number| Percent| mate)| (census)) (estimate) {census) Number| Percent
Kantucky—Continued
Clay civvvveirsninesaninss 7.400 6,821 600 9.0| 3.14 3.31 23,600 22,752 800 3.9
(175 {-. o N 3.600 3,259 300 95| 275 2.86 9,800 9,321 500 5.5
Crittenden ........covvuees 3,500 3.4668 - 1.3| 2.53 2.63 9,000 9,207 -200 2.4
Cumberand..........co00ue 2,700 2,671 100 23| 2.72 2.70 7,500 7,289 200 3.0
Daviess ........ccuvvnnens 32,600 30,208 2,300 78] 2.65 2.79 87,800 85,949 1,800 2.1
Edmonson..........ouvees 4,000 3,357 600 19.2| 2.78 2.92 11,300 9,962 1,400 13.7
(2 11§ 2,200 2,223 . 09| 3.00 3.1 6,700 6,908 -200 -2.6
(=7 1| 5.200 4,896 300 6.7| 2.86 2.94 15,000 14,495 600 3.8
Fayette......oovevennenens 83,600 75.440 8,200 10.81 2.40 2.56| 212,100] 204,165 7,900 3.9
Fleming «ocoovvvevnannions 4,600 4,311 200 57| 270 2.83 12,400 12,323 100 0.9
Floyd..veeirenvsnsrasnanes 17,200 15,973 1,200 78| 294 3.04 50,800 48,764 2,100 4.2
FrankBn .....covuvvnennens 17,100 15,681 1,400 9.2] 2.48 2.58 43,900 41,830 2,100 4.9
Fulton......... Ceeans cees 3,100 3,384 300 82| 257 2.81 8,100 8,971 -900 9.7
Gallatin,....... terrenenass 1,600 1,649 - 0.1] 2.96 2.93 4,900 4,842 . 0.9
Garrard........ N 4,200 3,940 300 66| 2.74 2.73 11,600 10,853 700 6.9
Grant .......... . 4,700 4,422 300 70| 2893 2,97 14,100 13,308 800 5.9
Graves,....... Ceeraensene 12,800 12,778 100 04| 2.53 2.63 32,900 34,049 -1,100 3.3
Grayson....... cesnsassess 7,600 7,228 300 46| 2.82 2.88 21,500 20,854 700 3.1
Green.........v.. teeseans 4,100 3,982 100 1.8] 2.64 2.73 10,900 11,043 -200 -1.6
Greenup......cvo0unese . 13,100 12,926 200 1.4] 2.90 3.01 38,200 39,132 -800 23
Hancock. ...... veesasrnas 2,800 2,552 200 8.3] 2.89 3.00 8,100 7,742 300 4.1
Hardin......... vereersanes 27,600 24,610 3,000 12.3| 2.7¢9 2.98 92,300 88,917 3,400 3.8
Haran......... Cesrensenne 14,300 13,849 500 33| 294 3.01 42,400 41,889 500 1.1
Harison....... tecensssans 5,900 5,461 500 8.4| 261 2.74 18,700 15,1668 500 3.3
Hart....... teetiasarsnnans 5,900 5,438 500 92| 2.78 2.83 16,400 15,402 , 1,000 6.3
Henderson.....c..eeeeeeee 15,800 14,688 1,100 73| 2.68 2,75 42,500 40,849 1,600 4.0
Henty....... ceitereesenns 4,900 4,564 400 78| 2.69 2.77 13,300 12,740 600 4.7
Hickman. ...ocoiiiinienans 2,200 2,229 - -1.3| 2.58 2.67 5,700 6,085 <300 -5.3
Hopking ............ cevees 17.500 16,552 900 57! 2.62 2,74 48,700 46,174 500 1.1
JacksoN...c.ciiiiiinnenns 4,200 4,029 100 361 299 2.97 12,500 11,996 Lﬁ" (,3‘3 500 3.9
JoHerson......oeivieense .| 264,0001 250,569 13,400 54 255 2,69] 683,600] 68850041/ 1,400 -0.2
JOasaming.......cocievse 9,800 8,413 1,500 17.8| 277 2.95 28,800 26,148 2,400 9.4
JOhMBoN. ...ccevevnrinnnnes 8,800 8,195 600 78] 2.88 2.94 25,700 24,432 1,300 5.2
Kemton.....ooonvennvennes 50,500 48,062 2,400 S.1| 2.68 2.82 137,000 137,058 -100 -
Knott c.oceenvannennane 5,700 8,461 200|- 42] 3.17 3.23 18,400 17,940 500 2.6
KROX . iieaieeerenacacnnans 10,300 9,948 400 411 2.89 3.01 30,200 30,239 - 0.1
LAMU® . ocvveeenranas venes 4,500 4,208 200 48| 2.77 2.78 12,400 11,922 500 4.3
Laurel.oooovenniiniennnnne 14,300 12,817 1,500 11.8| 2.89 3.02 41,800 38,982 2,800 7.2
Lawrence....... teeeserene . 4,900 4,682 200 41| 3.01 3.01 14,700 14,121 800 4.2
LoG ..covveorens tesesanense 2,800 2,632 200 64| 282 2.91 8,000 7,754 200 3.1
Losli® ccovvervonrcnonnness 4,900 4,569 400 78| 3.10 3.28 15,300| - 14,882 400 3.0
Latchef.....ccovnvvecennen 10.000 10,007 - 0.1 3.01 3.08 30,200 30,687 -500 -1.8
Lewis...... teesiraasseene 4,800 4,669 100 2.2 2.97 3.09 14,300 14,543 -300 1.7
Uncol..cooveeinnnnsennns 6,800 6,521 200 3.6| 283 2.91 19,200 19,083 100 0.7
Uvingston ...ccovveeseenes 3,600 3,418 200 82| 248 2,67 9,100 9,219 -100 -1.3
LOGAN..oceeernrerernansns 9,400 8,548 900 10.1] 2.72 2.80 25,800 24,138 1,700 7.0
LyoN . veeevecenens tevasene 2,200 2,211 - 0.1] 2.47 2.851 6,400 6,490 -100 0.8
McCracken ... cee 24,100 23,489 600 28| 2.49 2.58 60,800 81310 -500 -0.8
McCreary....coovvenee cens 5,400 4,853 500 10.3| 3.0t 3.18 16,500 15,634 900 5.5
McLean ...... seseseassane 3,700 3,671 100 1.8 2.63 2.72 9,900 10,090 =100 -1.4
MadisON....ocvinrinnenen 18.400 16,808 1,600 9.2 2.57 2.73 54,500 83,352 1,200 2.2
Magoffint ...cooovvinvenans 4,600 4,151 400 10.2] 3.10 3.2¢4 14,300 13,518 700 5.5
Mafon ...cooeetannranenss 5,900 5,598 300 6.0} 2.9% 3.14 17,800 17,910 -100 0.5
Magphall............. . 9,900 9,427 500 8.1] 287 2.68 25,900 25,637 200 0.9
Martin. . oieeniiiiiinnnns 4,300 4,182 100 34| 3.30 3.33 14,300 13,928 400 2.6
Mason .....ovveiinnnnnnes 6,300 6,361 . 04| 2.69 2.77 17,200 17,765 -600 3.2
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Table 1. Estimates of Households, for Counties: July 1, 1985~—Continued
{A dash () Lr:gdeseﬂts zer0 or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts

ars not inc! See text concerming rounding and average population per household)
Average
population per
Housshoids housshold Population
State and county Juy 1,
Juy 1, April 1, Change, 1980-85 1985 | April 1, July 1, Apri 1, Change, 1980-85
1988 1980 (esti- 1980 1985 1980

(estimate)| (census)| Number| Percent| mate)|(census)| (estimate) (consus) Numnber | Percent
7,200 7,165 100 08} 3.20 a.18 23,200 22,854 300 1.4
1,800 1,670 100 68| 2.92 3.02 5,300 5,117 100 2.9
6,900 6,810 100 14| 2.65 2.77 19,100 19,011 - 0.2
3.500 3,267 200 6.3| 2.81 2.88 9,800 9,484 400 3.7
4,600 4,418 200 48| 2.61 2.77 12,200 12,353 -100 -1.0
7,200 6.884 300 41| 2.84 2.89 20,500 20,046 500 2.5
4,100 3,996 100 1.8] 293 2.99 12,000 12,103 -100 0.4
11,700 11,120 600 55| 2.68 2.83 32,000 32,238 -300 -0.8
8,700 8,850 1,100 121} 297 3.13 29,300 27,584 1,800 6.4
2,700 2,597 100 .27 2.7 2.73 7.200 7,157 . 0.2
7,700 7.588 100 18| 2.76 2.83 21,600 21,785 -200 0.8
8,700 8,026 700 89| 3.09 3.18 29,800 27,795 2,000 7.2
3,400 3,193 200 81| 275 2.77 9,400 8,924 500 53
1,900 1,890 - 09| 2.91 3.02 5,600 5,709 -100 -2.8
3,700 3,734 -100 -1.3| 2958 2.92 10,800 10,988 - 0.4
POMTY.ccnereiennns cevenae 11,500 10,573 1,000 9.1] 8.00 3.17 34,800 33,763 1,000 3.1
L . 27,500 26,393 1,100 4.2] 3.00 3.08 83,000 81,123 1,900 2.3
Powell .....co0000000n oee 3,900 3,518 400 10.6| 3.04 3.12 12,000 11,101 900 7.8
Pdasid .......o000. ceenes 17.800 16,128 1,700{ 103| 2.68 2,79 48,600 45,803 2,800 6.2
Robertson ..... teseerenres 800 808 - 14| 283 2.80 2,300 2,265 - 0.4
Rockeastie. . .covovisnannns 5,200 4,729 500| 10.8| 2.78 2.94 14,600 13,973 600 4.5
ROWEN ....ocverennnnns ces 6,400 5,952 500 8.0 2.60 2,72 19,300 19,049 200 1.2
Russall............ ceises . 5,500 4,938 600| 11.8] 2.71 2.76 15,000 13,708 1,300 9.7
SCOtt.euinersrirecnns 7,700 7,268 400 55| 274 2,86 21,900 21,813 100 0.5
Shelby ......cccue . 8,500 7,858 600 78| 2.74 2.88 24,000 23,328 600 2.8
Simpeon. . ... cesanses 5,500 5,224 200 46| 2.74 2,78 15,100 14,673 400 2.8
SPENCON...cvverennraraess 2,200 2,028 200] 108 2.78 2.93 6,200 5,929 200 4.1
Taylof..coveenenen . . 8,100 7,589 500 67| 2.8 2.74 22,000 21,178 800 3.9
LT - T 3,900 4,133 =300 87| 2.78 2.88 10,800 11,874 1,000 -8.8
THQQesevesesesssrsncsesns 3,600 3,360 300 8.2] 263 2.78 9,700 9,384 300 3.4
TAmble. .oveveveersesennns 2,200 2,124 - 19| 2.84 2.91 6,200 6,253 . 0.8
(31 [P 5,800 5,399 400 81| 264 2.88 17,800 17,821 - 0.2
Warmen ., ..oceeierannnnes 30,100 24,833 5200 21.1) 259 2.67 82,000 71,828 10,200 14:2
Washington. .cveevereecnes 3,400 3,482 -100 28| 296 3.02 10,300 10,764 -500 4.7
WayN® . oovareinonanennne 6,100 5,817 300 s.1} 280 2.90 17,700 17,022 700 3.8
Webster...... teseseresans 8,600 8,418 200 3.2] 263 2.71 14,900 14,832 - 0.3
WHSY. ..covveeesnarnnnas 12,600 11,338 1,300 11.0] 2.74 2.86 35,500 33,396 2,100 6.4
Wole....covvnenenens ceee 2,500 2,282 200] 10.8| 2.76 2.89 7,100 6,698 400 5.7
Woodford ...ovvvenennens . 8,700 5947 800| 129| 273 2.93 18,700 17,778 900 5.2
Loulsiens ....ccc00000000| 1,587,000 1,411,788] 148,000f 103| 2.82 2.91] 4,486,000| 4,205,900| 280,000 8.7
Acadia Parieh ...... crriane 19,400 18,117 1,300 70| 3.04 3.08 59,600 58,427 3,100 5.8
ABenParish............... 7,500 7,272 200 3.3 2.84 2.92 21,500 21,380 100 0.6
Ascension Parish .......... 18,800 15,494 3,300 21.t]| 3.07 3.21 58,000 50,088 7.900 15.8
Assumption Pasish......... 7,200 6,479 800| 11.7]| 3.24 3.41 23,500 22,084 1,400 6.3
Avoyelles Parieh. .......... 14,400 13,544 900 68| 293 2.98 43,200 41,393 1,900 4.5
Parish......... 10,700 9,807 1,200f 12.3| 2.94 3.01 32,500 29,692 2,800 9.8
Henvile Pasish............ 6,100 5,849 300 43| 2.74 2.79 16,800 16,387 400 28
Bossier Parieh............ . 31,200 26,677 4500| 168]| 2.82 2.94 90,500 80,721 9,800 12.2
Caddo Parish..... ceesesene 100,800 90,714| 10,100§ 11.1] 2.68 2.78| 272,100] 252,358 19,700 7.8
Caicasieu Parish. . ......... 60,200 56,398 3,800 67| 288 2.93| 174,300) 167,223 7,000 42
Caldwell Parigh............ 4,100 3,881 200 47| 2.78 273 11,400 10,761 600 5.8
4 Cameron Parigh . .......... 3,200 3,020 200 65| 3.07 3.09 9,900 9,336 600 5.9
Catahoula Parish . . ,...... 4,200 4,088 100 2.4} 3.01 2.97 12,700 12,287 500 3.7
Caitome Parish. ....... 8,400 8,108 300 58] 275 2.78 18,400 17.095 1,300 7.8
Concordia Parish .......... 8,100 7,578 500 67| 291 3.01 23,700 22,981 700 3.2
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Table 1. Estimates of Households, for Counties: July 1, 1985 —Continued
(A dash (-) mesents 2Zero or rounds to zeo, Estimates are consistent with special censuses since 1980, Corrections to 1980 census counts

are not incl See text conceming rounding and average population per housshold)
Average
population per
Housshoids househoid Population
State and county July 1,
Juy1,| Aprdi1,| Change, 198085 | “y9gg5| Apdiq,[  Juy1,|  Apd1,| Change, 1980-85
1985 1980 (esti- 1980 1985 1980
(estimate) | (census)| Number| Percent| mate) | (consus)| (estimate) (consus) Number| Percent
Minnesota—Continued
Winoma.......... veseeieas 16,100 15,608 500 3.3 2.68 2,73 46,500 46,256 300 0.6
WGt ooieninnennnnnan, 20,500 18,426 2,000 11.1] 3.04 3.18 63,000 58,681 4,300 7.4
Yellow Mecicine. .......... 4,800 4,991 -200 3.1 2.6% 2.68 13,100 13,653 -600 -1
Misslesippi. . ..... ceceeea] 891,000) 827,169) 64,000 7.7] 2.88 2.97| 2,614,000| 2,520,638 94,000 3.7
Adams ..........cieenen. 13,900 12,808 1,100 8.3| 2.81 2.94 39,400 38,038 1,400 3.6
ACOML . vveeiererininenaas 12,100 11,940 100 0.9 2.70 2.78 32,700 33,038 400 -1.2
AMIe.....ocovviennnn ves 4,600 4,365 200 45| 291 3.08 13,300 13,369 -100 0.8
Attala, ... .oovineen cens 6,600 6,862 -200 3.1 292 2.87 19,500 19,868 -300 1.7
Borton.......oo000nnnnnne 2,800 2,577 200 9.0f 3.068 3.16 8,800 8,183 400 5.3
Bollvar ......cocvnnvnennas 13,900 13,571 300 25| 3.07 3.28 44,300 45,968 -1,700 -3.8
Calhoun....cooneneees ceee] - 5,600 5,420 200 29) 2.78 2.88 15,500 15,804 -100 0.9
Caroll. . vvveenrennsaannsns 3,400 3,203 100 46| 2.89 3.05 9,700 9,778 <100 -1.0
Chickasaw......... ressans 8,000 5,871 100 2.0 2.97 3.02 17,900 17,853 100 0.3
ChOCtaw ...covvnnnnnnee . 3,000 2,997 - 14| 290 2.9% 8,900 8,996 -100 0.6
Claibomne. . seeeesssans 3,400 3,574 -100 4.1 2.98 2.99 12,100 12,279 -200 -1.4
Carke......oovvvens cerees 6,000 5,764 300 48| 2.80 2.94 16,900 16,9458 -100 -0.3
(oY teseneeene 7,100 6,776 300 5.0/ 2.99 3.04 21,800 21,082 700 3.2
cesssenrass cevens 11,600 11,692 -100 0.4| 3.00 3.12 35,400 36,918 -1,500 -4.0
Coplah ..oovvvinnnnnnes . 8,900 8,520 300 3.9| 287 2.99 26,500 26,803 - .
Covington ...oovverennnnes 5,500 5,171 400 7.2] 293 3.08 18,300 15,927 400 2.5
DeSoto...ccuvunne. terees 19,600 16,331 3,200 19.8| 3.12 3.29 61,100 53,930 7,200 13.3
Forrest ....ooovvvannnnness 25,200 22,978 2,200 9.8| 2.3 2.68 68,100 68,018 2,000 3.1
FrankBn ...coovvvenenensn. 3,100 2,916 100 49| 2.81 2.79 8,700 8,208 400 5.4
George..... . . 5,300 4,828 500 94| 3.03 3.14 16,100 18,297 800 5.4
Grotne.....cooitineenes . 3,000 3,088 - -1.4| 3.12 3.18 9,500 9,827 -300 3.1
Greneca...... ceesensenans 7,700 7,111 600 8.7| 2.81 2.94 22,000 21,043 900 4.3
HANCOCK. o oo vversnransanes 10,500 8,182 2,400 288| 2.84 2.94 30,600 24,537 6,100 24.7
Harmson.....cooeuees ceaee 60,300 52,202 8,100 15.8| 2.69 2.85( 170,800| 157,868 12,900 8.2
[ 1) - S, cerenass 92,100 85,902 6,200 7.2] 273 2.83| 259,400| 250,998 8,400 3.4
Hoimes....... crsererenens 7,300 7.034 300 3.6] 3.10 3.19 23,100 22,970 100 0.6
Humphreys ......co00e0n 4,300 4,269 - 08| 3.21 3.28 13,800 13,931 <100 0.7
Issaquens ......... vestens 800 764 - -1.81 299 3.29 2,200 2,513 -300| -10.8
tawWambe. ...oovenvnnnsns 7.300 7,088 300 40 276 288 20,600 20,518 100 0.6
JOCK®OM . v vvcvssanenananns 42,400 37,589 4,800 128 2.98 3.10] 126,800 118,015 8,800 7.5
Jasper ........ seseaerinae 8,800 8,591 200 3.7{ 3.00 3.08 17,400 17,268 100 0.8
Jotferson.......ocennnunn 2,700 2,778 -100 36| 3.29 3.30 8,800 9,181 -400 4.0
Jeiferson Davie ........... 4,700 4,358 300 73] 3.05 3.18 14,400 13,848 500 3.8
JONOB .. iicirieenseniaaaso . 22,700 21,849 1,100 82] 270 2.80 62,800 61,912 900 1.4
KOMPOr...ooovevnoennnss . 3,200 3,248 - 0.1] 3.11 3.12 10,100 10,148 -100 0.6
Lafayette.........co00n.ns 10,400 9,623 800 8.3] 2.59 272 30,800 31,030 -200 0.7
Lamar.......... chsesanens 9,400 7,851 1.500 19.41 2.87 3.02 27,000 23,821 3,200 138
Lauderdale. . . ceves 28,600 26,903 1,700 64| 262 2,78 77,900 77,288 600 0.8
Lawrence............. cens 4,400 4,188 300 8.1| 293 3.00 13,000 12,518 500 3.8
Loak®...cconrnrancnacnse 8,500 6,378 100 1.5 2.88 2.92 18,800 18,790 - 0.1
Lo® . civeniricnrennns Cens 22,500 19,870 2,500 128] 2.1 2.83 61,500 57,001 4,400 7.7
Leflore ...... cecesentences 13,400 13,003 400 3.0| 295 3.03 41,400 41,528 -100 0.4
Uncoin......... ceeens vees 10,500 10,125 300 33| 2.94 2.94 31,100 30,174 1,000 3.2
Lowndes ....... veessteane 20,700 18,664 2,100 11.1] 2.82 296 60,200 §7.304 2,900 5.0
Madson..........e... vess 15,800 12,711 3,100| 24.4] 3.0t 3.20 48,800 41,613 7.200 17.3
MafON . .evvnencnnrannane 9,100 8,568 500 58| 292 2.96 26,800 25,708 1,100 4.3
Marshall....... ceeesetnens 9,800 8,518 1,300 15.0] 3.23 3.36 32,900 29,296 3,600 12.2
MOMNMO®. ...coevveenrnnnnes 12,700 12,258 400 33| 2.88 2.94 36,800 36,404 400 1.1
mm .............. 4,600 4,543 100 13| 2.78 2.92 12,900 13,386 -500 3.6
............. vers 8,500 8,040 400 56) 2.83 2.94 24,200 23,789 400 1.8
Newton .......ocoevennnen 7,400 6,836 400 60| 2.68 2.81 20,200 19,944 200 1.2
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Tahle 1. Estimates of Households, for Counties: July 1, 1985—Continued

{A dash () represents zero of rounds to zero. Estimates are consistent with special censusas since 1980. Corrections to 1980 census counts
are not . See text conceming rounding and average population per housshold)

Average
population per
Househoids househoid Fopulation
State and county Juy 1,
Apil 1, Change, 1980-85 1985 | April 1, July 1, April 1, Change, 1980-85
~ 1980 {esti-] 1980 1985 1980

(census){ Number| Percent| mate) | (consus) | (estimate) (census) Number{ Percent
4,020 - 08] 3.19 3.28 12,900 13,212 -300 -2.3
10,880 700 631 278 2.87 36,700 36,018 700 1.9
8,880 800 88| 3.00 3.15 29,200 28,164 1,000 3.5
11,004 1,900 17.8| 2.94 3.02 38,600 33,795 4,800 14.3
3,160 300 100} 2.91 3.12 10,100 9,864 300 2.7
12,348 600 47| 285 2.89 37,400 36,173 1,200 3.3
7,378 600 83| 2.75 2.82 22,100 20,918 1,200 57
8,298 400 5.1} 2.78 2.84 24,700 24,025 700 2.8
3,930 -300 -8.71 3.14 3.21 11,300 12,636 -1,300 -10.5
21,741 4,700 2168| 293 3.07 80,100 69,427 10,700 15.4
8,018 500 6.3{ 3.01 3.05 25,700 24,556 1,200 4.8
2,262 - 20| 3.35 3.852 7,700 7,964 -200 -3.0
7.673 700 86| 286 3.00 24,300 23,441 800 3.5
5,018 200 48| 293 3.00 15,400 15,077 300 2.2
2,996 300 9.7| 2.87 3.02 10,100 9,716 300 3.5
9,688 300 3.0] 3.21 3.33 36,500 34,844 1,600 4.6
5,287 -100 25| 3.17 3.24 16,300 17,187 -800 4.7
6,033 800 12.4| 3.01 3.15 21,400 20,119 1,300 6.6
8,409 100 1.7] 2.88 2.87 18,900 18,739 200 1.0
6,727 . 04| 268 2.74 18,000 18,434 -500 2.5
2,814 - 0.7{ 3.27 3.42 9,200 9,652 -500 5.2
7,774 400 491 2.7 2.78 22,200 21,741 500 2,1
4,419 -100 3.2] 3.14 3.09 13,500 13,761 -200 -1.7
17,358 800 49| 2.80 2.94 51,600 51,627 - -
22,948 100 05| 3.08 3.13 71,000 72,344 -1,300 -1.8
8,187 300 85| 3.08 3.08 20,000 19,138 900 4.5
3,591 200 49| 2.7 2.82 10,400 10,300 100 0.7
3,180 100 40| 3.08 3.11 10,200 10,021 200 1.9
6,552 - 08| 294 2.95 19,200 19,474 -200 -1.2
4,583 100 25| 278 2.88 13,100 13,139 - -0.2
coens 8,818 300 33| 296 3.07 27,200 27,349 -100 0.5
Missoudl......000000.... 1,895,000] 1,793,389 102,000 57| 2859 2.67] 5,035,000| 4,916,688 118,000 2.4
AdB.....cco0o0vevieinnnes 9,300 8,847 300 351 2.3t 2.44 24,400 24,870 -500 -1.8
ANOrow .....covveevnnenes 5,300 4,932 400 84| 272 2.79 14,800 13,080 800 5.9
3,100 3,207 -200 46] 243 2.50 8,100 8,608 -500 -5.5
9,800 9,778 - 03| 287 2.63 25,800 26,458 -700 -2.5
10,000 9,308 700 77| 259 2.60 26,200 24,408 1,800 7.2
4,400 4,407 - 04| 287 2.52 11,400 11,292 200 1.3
6,100 6,096 - 08| 2854} 288 15,600 15,873 -200 -1.5
5,100 4,847 300 61| 248 2.49 12,800 12,183 600 4.7
3,800 3,717 100 38| 273 2.78 10,800 10,301 300 2.7
38,800 38,298 3,500 9.8 241 2.51 104,900 100,376 4,500 4.5
33,300 32,917 400 12| 2.81 2.60 88,700 87,888 -2,200 2.5
18,100 14,181 900 68 252 2.82 38,600 37,693 900 2.4
Caldwel,........coc0n0n . 3,000 3,301 -300 781 2.64 2.59 8,200 8,660 -500 5.9
Callaway ......cco00unee veo 11,200 10,658 500 50| 2.68 2.78 32,000 32,252 -200 0.7
Camden......cocoennees ve 10,000 7.989 2,000 25.01 2.44 2.49 24,500 20,017 4,500 225
Cape Girardeau. . 22,100 20,968 1,100 53| 2.87 2.63 60,500 £8,837 1,700 28
Carroll. ......... .ee 4,600 4,789 -200 42| 2.49 2.53 11,400 12,131 <700 5.8
Cantef.....ccon0eenenncnee 2,000 1,962 100 3.7 280 2.74 5,800 5,428 300 5.9
CaB8...cvvvnccnnnncnanses 19,800 17,423 2,400 13.8] 280 2.91 55,800 51,029 4,800 9.4
Ceodas............ cecseenes §,000 4,791 200 8.1) 237 2.44 12,200 11,894 300 2.4
charfton....cooeeeneee 3,800 4,048 -200 43| 256 2.58 10,100 10,489 400 4.0
Christlan. .....cocevunenenn 9,600 7.979 1,600 200| 2.67 2.80 25,700 22,402 3,300 14.7
Clark.......... ceeansanane 3,000 3,110 -100 24| 2863 2.69 8,100 8,493 -400 -4.2

!
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Table 1. Estimates of Households, for Counties: July 1, 1985—Continued
(A dash () hrmrdesems zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts

are not inc! See text conceming rounding and average population per household)
Average
population per
Households househoid Population
State and county Juy 1,
Juy1,|  Apdi1,| ©hange, 1980-85 | ‘yggs| Apdi1,[  Juyt,|  Aprit1,| Change, 198085
1985 1980 (esti- 1980 1985 1980
(estimate) | (census)| Number| Percent| mate) | (census)| (estimate) (census) Number| Percent
Now York—Continued
Ulster....ccoonveencennnns 59,600 55,862 3,800 6.7 2.62 2.72 162,800 158,158 4,600 2.9
Waren.....ooevvvenseaans 20,600 19,420 1,200 6.2 2.63 2.78 55,200 54,854 300 0.6
Washington.....ccoeevenes 18,800 17.887 900 5.1 2.88 2.95 56,400 54,795 1,600 2.9
Wayne......coceieinnnnnn 30,600 28,443 2,200 771 279 2.92 86,600 84,581 2,100 2.4
Westchester ..........c000 316,200| 307,450 8,800 2.8 2.65 2.74 866,300 866,599 -300 -
Wyoming.....coeevnvenees 13,100 12,771 300 23| 2.90 2.96 40,500 39,895 700 1.6
Yates .......ccciviiinnnnn. 7,800 7.713 100 0.7 2.67 2.71 21,100 21,459 -300 -1.6
Yearaty
North Carolima. ............ 2,294,000|2,043,291| 251,000] 123 2.64 2.78} 6,261,000 379,000 6.4
Alamance...........ccc0u0e 38,900 38,962 3,000 8.3 2.57 2.71 102,400 99,319 3,100 3.1
9,600 8,528 1,000 122| 278 2.91 26,700 24,999 1,700 6.7
3,800 3,596 200 48| 2.5% 2.64 9,700 9,587 100 1.3
8,900 8,386 500 58| 2.93 3.03 26,300 25,649 600 2.5
8,900 8,028 900 106 2.63 2.77 23,400 22,325 1,100 4.9
5,600 4,828 800 18.7] 2.53 2.80 15,000 14,409 €00 4.2
16,200 14,253 2,000 13.7| 2.€8 2.82 43,300 40,355 3,000 7.4
7,300 8,897 400 5.1 2.94 3.04 21,400 21,024 300 1.6
10,600 10,113 500 52{ 2.86 2.98 30,800 30,491 300 1.0
16,500 12411 4,100 33.0] 275 2.87 45,600 35,777 9,800 27.5
Buncombe®.....c.oee00 vese 66,500 60,274 6,300 104| 247 2.61 168,400 160,934 7.500 4.7
Burke® ....oonveenes veseuse 28,200 25,338 2,900 11.3]| 258 2.73 75,700 72,504 3,200 4.3
CabaImus ...coovenvnnncnns 34,300 30,610 3,700 11.8]| 2.68 2.77 92,200 85,895 6,300 7.4
Caldwael........... vesenes 25,800 23,331 2,400 104| 2.71 2.88 70,300 67,746 2,600 3.8
Camden............ cesnee 2,000 1,931 100 48| 2.87 3.02 5,800 5,829 - 0.2
Carterst ............ ceease 19,100 15,128 4,000 268| 2.49 2.66 48,800 41,092 7,700 18.8
Caswell ......coon0vvennnne 7,700 6,516 1,100 17.4| 2.89 3.12 22,400 20,705 1,700 8.4
Catawba .....oocennnnenne 41,900 37,308 4,600 124] 2.8 2.77 112,700 105,208 7.500 7.1
Chatham ........ seseseans 13,800 12,0683 1,900 155]| 2.52 2.74 35,400 33,418 2,000 8.0
Cheroke®.......coeeneaes 7,800 6,847 800| 11.1| 2.64 2.74 20,200 18,933 1,300 6.8
Chowant......ocvvviennns 4,700 4,380 300 791 2.78 2.85 13,200 12,558 600 4.9
OBy civeviineriioriencans 2,700 2,490 200 78] 2.82 2.66 7,000 6,619 400 6.2
Ceveland.......o0000ene0s 31,400 28,458 2,800 104 2.70 2.88 86,200 83,435 2,800 3.4
Columbus .....o0000e veoas 18,600 17,268 1,300 76| 2.78 2.92 52,100 51,037 1,100 2.2
28,100 23,489 4,600 19.5| 2.8 2.84 79,400 71,043 8,300 1.7
81,600 74,934 6,600 89| 283 2.98 258,500 247,160 8,300 3.4
4,800 3,897 900] 23.2| 288 2.80 12,900 11,089 1,800 18.5
7,200 8,359 1,800 344 2.38 2.48 17,300 13,377 3,900 29.2
43,700 40,010 3,600 9.1 2.69 2.80 118,600 113,182 5,400 4.8
10,100 8,540 1,500 180 2.72 285 27,700 24,599 3,100 12.7
14,800| 13,993 goo| ss| 2.80| 290| 41600| 40952|.,%° 700| 1.7
61,700 55614 8,100 11.0] 2.49 2.61 161,700 182,285 %" 8,900 58
20,400 18,397 2,000 10.8] 2.84 3.01 58,500 55,988 2,500 ‘4.5
100,800 90,146 10,600 118 249 2.62 258,900 243,883 15,200 8.2
11,400 9,983 1,400 140} 279 2.91 32,800 30,055 2,700 9.0
62,200 56,362 8,800 104| 274 2.86 172,000 162,568 9,400 5.8
3,200 2,889 300 10.1] 292 3.03 9,400 8,878 500 5.9
2,700 2,481 200 70| 2.7 2.91 7,200 7.217 - 0.4
12,000 10,448 1,600|] 18.0| 282 2.99 36,700 34,043 2,700 7.8
5,100 5,059 100 1.1 3.10 3.14 16,500 16,117 400 2.8
125,300 114,084| 11,200 9.9| 252 2.87| 327,000] 317,154 ey 9,800 3.1
19,400 18,288 1,100 62| 282 2.96 56,000 656,286 5, 700 1.2
22,700 20,148 2,500 128| 2.87 2.83 63,100 59,570 3,500 5.9
18,400 16,997 1,400 8.0) 287 2.70 47,900 48,495 1,400 3.1
26,600 22,389 4,200| 18.7| 246 2.59 66,200 58,580 7,700 13.1
8,000 7,499 500 70| 2.87 2.97 23,900 23,368 600 2.5
6,500 6,024 800 15.4| 3.13 3.28 22,600 20,383 2,200 10.8
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I (A dash (-) represents zero or rcunds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts
i’, are not inclugd. See text ccnceming rounding and average population per household)
Average
l population per
Househoids housshoid Population
‘ State and county July 1,
l July 1, April 1, Change, 1980-85 1985 | Aprl 1, July 1, Apri 1, Change, 1980-85
1985 1980 (esti-] 1980 1985 1980
] {estimate) | (census)| Number| Percent| mate) | (consus)] (estimate) (census) Number| Percent
l North Casolina—Continued _
Hyde.....cooviieennnnnnns 2,100 2,029 100 35| 2.84 2.89 6,000 5,873 100 1.7
! Iredetl....coveviennncnnees 32,200 29,128 3,100 10.7}f 2.69 2.81 87,400 82,538 4,900 59
‘ 9,500 8,502 1,000 11.7] 2.54 2.67 27,000 25,811 1,200 4.6
28,500 25,157 3,300 13.2| 2.68 2.78 76,900 70,599 6,300 8.9
3,400 3,203 200 66| 2.88 3.03 9,800 9,705 100 0.9
| 15,000 12914 2,100 168.2) 2.68 2.81 40,600 36,718 3,900 10.6
| Lenoir.......... N 21,900 20,674 1,200 58| 2.68 2.80 60,500 59,819 700 1.1
LncolN..ooivieinneencnnss 16,400 14,674 1,700 117 2.77 2.87 45,700 42,372 3,300 7.8
I McDowell ................ 13,300 12,224 1,000 86| 2.69 2.83 36,300 35,135 1,200 3.3
‘ Macon .......cceevveenene 9,000 7.701 1,300 17.6 2.53 2.59 23,100 20,178 2,900 14.4
1 Madison......cooceveennes 6,300 5,844 400 7.1 2.65 2.72 17.200 16,827 400 2.3
i Marin......cooeviennnnens 9,100 8,615 500 58| 289 2.98 26,700 25,948 700 2.8
I Meckienburg.......... .es.| 170,300 146,967 | 23,300 159 2.54 2.69| 443,300| 404,270 39,000 9.6
! 5,500 5,263 200 3.7| 2.67 2.74 14,600 14,428 100 1.0
| 8,300 7,760 600 72| 2.76 2.85 23,800 22,469 1,300 6.0
1 21,200 18,582 2,600 14.3| 258 2.67 54,900 50,505 4,400 8.6
25,900 23,470 2,400 103 271 2.83 70,900 67,153 3,700 5.5
! 43,000 37,691 5,400 142| 255 2.69) 112,300] 103,471 3\“ 8,800 8.5
‘ 7,400 7.097 300 47| 2.85% 3.03 22,400 -22,884P7" -200 0.9
} 37,400 30,307 7,100| 233 2.68 2.96| 122,700{ 112,784 9,900 8.8
i ’ 30,600 27,044 3,600 13.2] 2.38 2.50 82,600 77,0585 5,500 7.1
l ‘ 4,100 3,678 500 123] 2.68 2.82 11,000 10,398 600 5.9
: 10,700 9,723 1,000 10.3] 2.63 2.78 29,400 28.482L 16"'1.000 3.3
1 8,800 7,511 1.300 17.2] 2.73 2.91 24,400 22218+ 2,200 10.0
! 3,700 3,283 400 1171 278 2.88 10,300 9,486 800 8.9
l 10,600 9,858 800 8.0F 281 2.93 30,300 29,164 1,100 3.8
; cees 33,700 30,198 3,500 11,7 2.68 2.78 96,800 90,148 5,800 6.4
‘ e 5,900 5,023 900 17.2] 2.42 2.55 14,400 12,984 500 1,400 11.1
| Randolph.....o00ss ceeenes 36,400 32,917 3,500 10.7] 2.68 2.77 97,400 S4Z284Y 5,600 6.1
| Richmond .....ccooneeeeees 17,000 15,809 1,200 7.5 [~=-2.67 2.83 46,200 45,481 700 1.5
| Robeson......... vessaaeas 34,700 31,372 3,300 106} 3.01 3.19| 106,100| 101,610 4,500 4.4
\ RockiNghBM ....oovveeneas 31,800 29,616 2,300 78| 268 2.80 85,500 83,428 2,100 2.5
} (2 .07 " cees 38,100 35,949 3,200 88| 287 2.68] 103,600 99,188 4,400 4.4
Rutherford....... tesesasan 21,200] . 19,221 1,900 10.1| 2.68 2.78 57,000 53,787 3,200 6.0
‘ SAMPION . ..cuvserosnsenss 17,900 16,848 1,300 78| 2.79 2.95 50,400 49,687 700 1.5
| Scotland........... ceseene 11,500 10,343 1,100 11.0] 2.84 3.03 33,600 32,273 1,400 4.2
! Stanly........ sensasascans 18,800 17,378 1,400 83| 262 2.73 50,200 48,517 1,700 3.6
! Stokes ........ sisesnee veo 12,400 11,282 1,200 1068]| 2.82 2.92 35,400 33,088 2,300 7.0
l SUMY.e e seseerssisens 22,800 21,301 1,500 71| 264 2.76 60,900 59,449 1,500 2.5
i Swain........ cesesessssest. 4,000 3,568 400 11.8| 265 2.82 10,700 10,283 400 4.3
| Transylvania ......ccveuet . 9,600 8,200 1,400 17.8| 2.57 2.78 25,600 23,417 2,200 9.3
! Tymell....... sessscetanane 1,500 1,381 100 72| 279 2.88 4,100 3,978 200 3.9
l Unon...oovienninnennnae 26,900 22,921 4,000 174} 285 3.00 78,200 70,380 13 7,800 11.4
Vance.......ovivennnnnnes 13,200 12,239 1,000 82| 288 2.95 38,300 38,748 .\ ,'l 1,600 4.3
| Wake..viiiirnniinnnnens 134,200} 1068,525| 27,700 26.0| 2.51 2.67| 354,200| -9649R7 2 52,800 17.8
! Wanen..... Cesrerasasaaas 5,500 8,257 300 54| 293 3.08 16,400 16,232 - 200 1.3
Washington......cccueuen 4,900 4,729 100 28| 296 3.10 14,600 14,801 -200 -1.6
Watauga ....... sesccssans 12,100 10,748 1,400 1268| 2.48 2.88 34,200 31,6886 2,600 8.1
‘ Wayne, . 34,900 32,300 2,600 80| 272 2.88 98,800 97,054 1,700 1.8
‘ Wikes .. 22,200 20,522 1,700 81| 2ar2 2.84 60,800 58,657 2,200 a7
Wison . ... 23,300 21,549 1,700 811 270 2.85 64,400 63,132 1,300 2.1
Yadhdn ...oiiiiiinnnne. . 11,000 10,211 800 78] 284 2.78 29,400 28,439 900 33
| Yancey.....ioviennnnnnn, 5,800 5,277 500 9.4 267 2.79 15,600 14,934 700 4.6
; ’ ' North Dekota ...........| 248,000 227,664| 20,000 89| 2.5 2.75| 685,000] 652,717 32,000 49
' Aders........... cerrenen 1,400 1,333 100 48| 255| 2.63 3,600 3,584 100 1.7




Table 1. Estimates of 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 incl , See text conceming rounding and average population per housshold)

Average
population per
Houssholds household Population
State and county Juy 1,
Juy1,| Aprit1,| Change, 198085 | “19a5 | Aprl 1, July 1, Apdi 1,| Change, 1980-85
1988 1980 (esti- 1980 1985 1980
(estimate) | (census)| Number| Percent| mate) | (consus) | (estimate) (census) Number| Percent
3,120/1%

South Carcma ..........| 1,155,000] 1,029,981 | 125,000 12.1 2.80 2.93| 3,333,000] 3; ; 212,000 6.8
Abbeville..........ovvunn. 8,000 7,699 300 3.8 2.78 2.86 22,700 22,627 100 0.2
AN ....ccoiiiienennnnns 40,700 36,456 4,200 116 2.82 2.88 115,600 105.625 10,000 9.4
Allendale ................. 3,500 3,448 100 2.4 2.97 3.08 10,600 10,700 -100 -1.3
Anderson........cceveeen. 50,600 46,944 3.700 7.8 2.72 2.81 139,400 133,235 6,200 4.7
Bamberg ..ooieviirnnienns 5,900 5,624 200 4.3 2.93 3.06 18,200 18,118 100 0.5
Barrwell..........00000n0e 6,900 8,471 500 7.4 2.94 3.04 20,600 19,868 800 39
Boaufort.....ooiniinnennns 27.600 20,112 7,400 37.0| 2.69 2.84 80,400 65,364 15,000 23.0
Borkeley.....ooic0vvinnene 37,100 28,940 8,200 28.3 3.16 3.25 118,300 04,727 23,600 249
Cahoun . ..oiiviiinnncene . 4,100 3911 200 5.6 2.94 3.12 12,200 12,208 I 5’13 - 0.3
Charleston......cooavvnnee 100,100 90,570 9,600 10.5] 2.69 2.86 285,800 -226-674 P10 8,900 3.2
Cheroke®........... teeens 14,300 13,887 600 43| 2.84 2.96 41,000 40,983 100 0.1
Chester ......coovvnnnenne 10,400 9,976 400 39 294 3.01 30,600 30,148 5§00 1.8
Chesterfield............... 13,700 12,848 900 66| 2.8% 2.96 38,600 38,161 400 1.1
Clarendoft ........ seseanas 9,000 8,369 600 7.8 3.09 3.26 28,000 27,464 600 2.1
Colleton....... tesresasene 11,500 10,334 1,200 118 2.94 3.05 34,100 31,776 2,300 7.3
Dardington .v.ovevenenannsn 21,300 20,060 1,200 62| 298 3.09 64,300 62,717 q 1,600 2.6
[ 911 < T 10,100 9,338 700 76| 3.21 3.30 32,600 31,083 q0°‘ 1,500 4.7
Dorchester........... ceees 23,300 18,365 5,000 270 3.08 3.16 72,900 58:76+°" 14,100 24.0
Edgefield ........ sestaaens 5,800 5,536 200 39| 3.09 3.18 17,900 17,528 300 2.0
Fairfleld ........ veesens vee 6,900 6,355 500 86| 3.03 3.21 21,200 20,700 500 2.6
Florence....... testesacens 38,800} 35,708 3,100 88| 295 3.05] 115700] 110,163 5,600 5.0
Georgetown ...... PPN 15.000 13,333 1,700 128| 3.08 3.17 46,200 42,461 3,800 8.8
Groenville..........c000ee .1 112,200] 101,579] 10,700 105] 2.63 2.76 303,100 287,913 5,200 5.3
Groenwood ......ovvvnnaes 21,400 20,308 1,100 53| 2.65 2.79 58,000 AT8XT S, 200 0.3
HamEtoN . vevveennass cene 6,200 5,948 300 43| 299 3.04 18,600 18,159 400 2.5
Horty .... vessesens 48,500 34,798| 11,700 338| 2.69 2.87 126,500 101,419 25,000 24.7
Jaspef ...... visesnees oo 4,800 4,583 200 5.4 3.08 3.16 14,900 14,504 400 2.7
Kershaw..... versesnee . 14,700 13,131 1,500 11.6] 286 2.96 42,100 39,018 3,100 7.9
LANCAstor. .....oo0vvvennns 19,200 17,820 1,300 78 2.88 2.98 55,400 53,381 2,100 3.9
LOUten® ...coovinennsenns 18,500 17,001 1,500 88| 2.74 2.89 53,200 52,214 1,000 1.9
LO®..iciirocnsonnacnanses 5,700 5,599 100 28| 3.28 3.38 18,700 18,929 300 -1.5
LexingtonN. .oooeveeracasaes 58,500 47,617 . 8,800 18.7] 2.79 2.92 158,700 140,353 18.400 3.1
McComicK «.c.ocevvennnnas 2,400 2,400 - 0.1 2.99 3.17 7.400 7,797 400 5.7
Maron ..cce00e sessevance 11,200 10,787 400 39| 3.09 3.16 34,700 34,179 500 1.5
MafborO c.ovvvirinrnceanes 10,400 9,820 600 62| 3.04 3.20 32,000 31,634 300 1.1

Newberty. .....oeenevens .e 11,800 10,801 900 86| 2.68 2,80 31,900 31,242 600 2.0
Oconee......... treceaccas 19,000 17,373 1,600 94| 271 2.78 51,800 48,611 3,200 6.8
Orangeburg. .. ceeenens 27,800 25,843 2,300 9.0 297 3.08 86,400 82,276 #4100 5.0
PicKenS...covennrnranaas . 29,000 25,988 3,000 11.8] 2.70 2.80 85,500 79,2921 o 6,200 7.9
Rchisnd.......ooo00000 . 94,600 85,481 9,100 10.7| 2.62 2.77 277,100| -20%;739 BY' 7,300 2.7
SAlUGR ..oiiviiiiiniiinas . 5,700 8,272 400 78| 298 3.03 17,100 16,150 302‘51.000 8.0
Spartanburg .....oeennns . 77.600 69,934 7,700 11.0} 2.67 2.83 211,700 y 207 9,800 4.9
SuMter...coovviennnss ves 30,800 27,268 3,500 128 2.97 3.13 94,400 88,243 8,200 7.0
UnioN .coeeerincencscnns 11,000 10,862 500 45| 276 2.90 30,500 30,751 -200 0.7
Willlamsburg.....coevenees 11,900 11,300 600 57| 3.22 3.37 38,600 38,226 400 1.0
YorK covense teesenasass 40,900 34,861 6,000 17.2] 2.81 2.98 118,300 108,720 11,800 10.8

SouthDelota ...........] 260,000] 242,523| 18,000 73] 283 2.74| 708,000 690,768 17.000 2.5
AUOM coovernnnnenns ceees 1,200 1,244 - -1.6] 2.83 2.78 3,400 3,628 -200 -8.1
Boack® ...vuiiinnns casans 7,400 7,337 - 08| 245 2.56 18,400 19,195 -800 4.3
Bennett ........ cevetaes 1,100 960 100 12.2] 3.07 3.17 3,300 3,044 300 8.9
BonHOMM® .....cvvnenes 2,500 2,859 300| -11.4f 2.58 2.60 6,900 8,059 -1,200 -15.0
Brookings......c.coc0ivnen 8,600 8,033 600 71 2.51 2.64 24,700 24,332 300 1.4
BrOWN. cieveneiancecarcnns 14,100 13,357 700 54| 2.50 2.64 36,700 36.962 -200 0.7
Brul®...ccoovinennens veee 2,100 1,877 200 111 2.58 2.74 5,500 5,245 200 4.5
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(A dash (-) represents zero or rounds to zero. Estimates are consistent with spec

are not incl . See text conceming rounding and average population per household)

lal censuses since 1980. Corrections to 1980 census counts

Average
population per
Households housshoid Population
State and county July 1,
Juy1,| Apdl1,| Ghange, 198085 | “yogg| Apdr1,|  Juy1,|  Api1,| Change, 198085
1985 1880 (esti- 1980 1985 1980

(estimate) | (census)| Number| Percent| mate) | (census)| (estimate) (census) Number| Percent
2,600 2,554 - -| 2.54 2.68 6.700 7,011 -300 4.4
7,000 6,624 400 54| 2.54 2.65 18,900 18,952 - -
700 600 100 1791 3.52 3.85 2,500 2,308 200 8.0

Tanessee..............} 1,757,000} 1,618,505{ 138,000 8.5 2.65 2.77] 4,767,000 4,591,120 176,000 3.
26,900| 24,616 2,300 9.2 2.53 2.70 68,900 67,346 1,600 2.3
10,600 9,943 600 62| 2.70 2.77 28,900 27,916 1,000 3.4
5,800 5,577 200 3.2) 2.59 2.64 15,100 14,901 200 1.3
3,100 2,979 200 53| 2.77 2.88 9,600 9,478 100 1.4
30,800 28,177 2,700 94| 281 2.72 81,600 77,770 3,900 5.0
25,800 23,026 2,900 128| 2.7 2.87 71,700 67.547 4,100 6.1
12,800 12,087 800 69| 2.74 2.88 35,600 34,923 700 1.9
3,800 3,628 200 60| 2.78 2.80 10,800 10,234 500 5.3
10,500 10,321 200 19| 2.63 2.70 28,200 28,285 -100 -0.2
19,000 17,868 1,200 66| 2.68 2.78 51,400 50,205 1,200 2.3
8,200 7,083 1,100 16.1 2.91 3.04 24,000 21,616 2,400 10.9
4,600 4,210 400 83| 2.62 2.75 12,800 12,727 100 0.8
9,500 8,298 1,200 14.7| 2.75 2.9 26,800 24,595 2,200 9.1
2,900 2,731 200 6.5 2.69 2.79 7,900 7,676 200 2.9
11,000 10,184 200 85| 2.5 2.83 29,300 28,792 500 1.8
15,100 13,649 1,500 10.7| 2.87 2.77 40,800 38,311 2,500 6.4
5,400 5,380 - -] 2.64 2.76 14,300 14,941 -600 4.3
11,200 9,887 1,300 136| 2.75 2.88 31,100 28,6876 2,400 8.5
Davidson ........... coes 194,100 177,737] 16,400 9.2| 2.44 2.58 492,000 477,811 14,200 3.0
Decatur ........... cesanee 4,200 4,081 200 38| 2.81 2.64 11,100 10,857 300 2.7
DeKalb.......vcovvvnnnnns 5,300 4,958 300 6.1 2.68 2.72 14,200 13,589 600 4.4
Dickson ....covveenenes 11,800 10,468 1,300 123] 2.70 2.8% 31,900 30,037 1,900 6.2
Dy®f...coovvnnnnns vesesen 13,100 12,686 400 3.2| 2.81 2.71 34,400 34,663 -200 0.7
Fayette..... resesenreae aes 8,100 7.431 700 9.0 3.1 3.35 25,600 25,305 300 1.3
Fentress...... veres . 5,600 5,027 500 104| 2.80 2.94 15,600 14,826 700 5.0
Frankin .......coie00ee0 11,800 10,792 800 78| a2.79 2.87 33,400 31,983 1,400 4.4
Gibeon ........ tesassnsans 18,800 18,202 700 40] 2.55 2.69 48,900 49,487 -600 -1.2
9,400 8,825 600 64| 262 2.78 25,000 24,625 400 1.8
6,100 5,694 400 64 2.83 2.92 17,300 16,751 600 3.5
20,700 19,157 1,500 79| 2.68 2.78 56,800 54,422 2,000 3.7
4,800 4,510 400 8.2 298 3.08 14,500 13,787 700 5.2
19,600 17,257 2,300] 13.4] 2.8 2.84 52,900 49,300 3,600 7.3
107,500 103,319 4,200 4.1 2.858 2.71 284,300 287,740 3,400 -1.2
2,400 2,351 - 0.7] 291 2.93 6,900 6,887 . 0.1
8,200 7,623 600 76| 283 3.00 23,900 23,873 100 0.3
8,100 7,970 100 1.9] 273 2.77 22,400 22,280 100 0.3
16,800 18,288 1,200 79| 2.74 2.86 45,200 43,751 1,500 3.3
7,100 6,513 600 8.7] 2.92 3.10 20,700 20,318 400 2.1
8,300 7.688 600 75] 2.69 2.78 22,400 21,390 1,000 4.9
11,400 10,914 500 46] 2.54 2.60 29,300 28,656 600 2,2
5,500 5,094 400 73| 2.74 2.84 15,900 15,151 800 5.2
2,500 2,410 100 34| 279 2.83 7,000 6,871 100 - 2.1
5,800 5,634 200 40| 2.70 2.82 15,900 15,957 - 0.3
3,400 3,363 100 21)] 2,70 2.78 9,300 9,398 -100 -1.0
11,800 10,823 1,200 11.2] 2.66 2.81 33,000 31,284 1,700 5.6
5,200 4,840 400 85| 2.67 2.83 14,100 13,748 300 23
126,700| 117,951 8,800 74| 2.51 2.81| 329,400| 319,694 9,700 3.0
2,800 2,578 300 10.3| 2.71 2.84 7.900 7,455 400 55
8,700 8,281 400 5.0 2.77 2.86 24,900 24,585 400 1.5
12,600 11,887 700 6.1 2.74 2.88 34,800 34,110 700 2.0
3,400 3,088 400 119 2.72 2.84 10,400 9,700 700 7.3




Table 1. Estimates of Households, for Counties: July 1, 1985 —Continued
(A dash () re diesems Zero of rounds to zero, Estimates are consistent with special censuses since 1980. Corrections to 1980 census courts
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Average
population per
Households housshoid Population
State and county Juy 1,
Juy1,|  Apri1,| Change, 198085 | 4ogs! Apdi1,|  Juy1,|  Apdi1,| Change 198085
1985 1980 (osti-] 1980 1985 1980
(estimate)| (census)|{ Number| Percert| mate) | (consus)| (estimate) (census) Number| Percent
Tennessee—Continued
Uncoln..o.oviinnnnnnnnss 10,000 9,533 500 47| 267 2.78 28,900 26,483 500 1.7
Loudon...covueannnrannass 11,300 10,289 1,000 10.2] 2.85 275 30,400 28,553 1,800 6.4
MeMinN..ooiiviinnnnnane,s 15,800 14,727 1,100 7.2{ a.71 2.81 43,200 41,878 1,300 3.1
McENaIfY...vviieennennnss 8,800 8,179 700 8.1] 2.3 2.73 23,400 22,525 900 4.0
Macon .....cooceveeininnn 5,800 5,645 200 3.1] 2.7 2.78 15,900 15,700 200 1.4
MadisoN......cceovnennans 28,900 26,713 2,200 8.2] 2.61 2.71 77,800 74,548 3,200 4.3
MEHON «cvveeeernvennannes 8,800 8,270 500 6.3 2.79 2.93 24,700 24,416 300 1.4
Marshall........co0vvuenn 7,600 7.144 500 63| 2.68 2.72 20,600 19,698 900 4.8
Maury....ocovvinnnvananense 19,900 18,180 1,700 9.6 2.64 2.78 53,300 51,095 2,200 4.2
MeigB..oooovinieeenrnanns 2,700 2,520 200 8.0| 2.88 2.95 7,800 7.431 400 4.8
Monroe........oveveneanen 10,500 9,837 900 9.2 2.81 2.93 30,200 28,700 1,500 5.4
Montgomery.............. 31,600 27,198 4,400 18.1| 2.67 2.87 89,800 83,342 8,500 7.8
MOOT®. ..covvuincnrnnsans 1,800 1,534 300 17.5| 2.78 2.94 5,000 4,510 500 10.4
Morgan.......... Ceeeriens 5,800 5,389 400 7.0 2.87 3.00 16,900 16,604 300 2.0
(0. .7, JR ceesnans . 12,800 12,079 800 64| 257 2.70 33,200 32,781 400 1.3
OVerON ..ot ievicvnacnans 6,300 8,122 200 3.3| 279 2.85 17,800 17,575 200 1.4
2,600 2,240 300 142| 2.53 2.71 6,500 .8,111 400 6.8
1,600 1,542 100 52| 2.78 2.82 4,500 4,358 200 3.8
4,800 4,607 100 3.2] 2.88 2.95 13,700 13,602 - 0.4
PUNAM. .. ovvieiiiacnnnnns 18,600 16,706 1,900 118 2.50 2.65 50,700 47,690 3,000 6.2
Rhol...coviiiiivnnnnnanns 8,800 8,285 500 82| 2.74 2.85 24,700 24,238 500 1.9
RoaN®......ciiieieiianess 18,300 17,078 1,200 73| 2.70 2.82 49,700 48,425 1,300 27
Robertson ......coeenvenes 13,700 12,532 1,200 94| 285 2.93 39,400 37,021 2,400 6.5
Rutherford.......... vesans 34,100 28,002 6,100 21.9| 2.74 2.84 98,600 84,058 14,600 17.3
SCOtt. . iiiriniiinienenanes 6,900 6,200 700 108! 3.00 3.09 20,700 19,259 1,400 7.5
Sequatchie ............... 3,000 2,891 200 53| 2.87 2.93 8,900 8,605 300 3.1
Sevier...... verasnans 17,000 14,741 2,300 18.8) 2.72 2.79 46,600 41,418 5,200 12.5
Shelby ...ooovviiinnnnnnns 291,500| 269,188| 22,300 83| 2.8 2.81 803,600 777,113 26,500 3.4
SN ..coveviinannnns cees 5,300 8,302 <100 -1.51 272 2.76 14,500 14,938 -400 2.7
Stewart....... tersesncane 3,500 3,104 400 11.3]| 2.68 2.79 9,300 8,665 600 7.1
Suivan ..... cevessane 54,600 52,022 2,600 50| 2.64 2.78 145,800 143,968 1,600 1.1
Sumnet ......... cesesenas 33,400 28,587 4,800 17.1] 2.79 2.99 93,900 85,790 8,100 9.4
TIRON. ¢ eveerennns cesisens 12,000 10,778 1,200 11.6] 291 3.04 38,200 32,930 2,300 6.9
Trousdsle. ..... Ceresaens . 2,100 2,227 -100 481 273 2.73 5,800 6,137 -300 -4.7
Unicol, ceneenninsanenesss . 8,300 5,948 300 51| 268 2.74 16,900 16,362 800 3.0
Union . coveecnncsnncncnns 4,300 3,947 400 9.4| 282 2.9¢ 12,200 11,707 500 4.2
VanBuren............. . 1,700 1,580 100 66| 288 2.97 4,900 4,728 200 3.4
Wearmen.....cooiveennees .e 12,700 11,869 800 70| 2.62 2.74 33,500 32,853 800 2.8
Washinglon.........ceee0 . 33,400 31,191 2,300 7.2] 2.59 2.7 92,600 88,758 3,800 4.3
Wayne.....cooieinienane . 8,100 4,792 300 59| 276 2.88 14,200 13,946 200 1.5
Weaklley.....oooverereaene 11,600 11,567 . 0.1]| 2.87 2.60 33,200 32,896 300 1.0-
WHhte......ooeieeennnasns 7,500 6,988 500 73] 2.64 2.78 19,900 19,587 300 1.7
Willlameon. . .....coevenens 22,800 18,723 4,200 226] 2.97 3.08 68,700 58,108 10,600 18.2
WISON ..veveiiiinnninsnas 21,800 18,863 3,000 16.1{ 2.81 2.94 62,500 56,004 6,400 11.4
TOBS..cccciveeeracene. 5,796,000 | 4,929,267 | 887,000 176| 2.78 2.82|16,385,000] 14,229,191} 2,156,000 15.2
ANderson. ......ecenensans 14,300 12,388 2,000 18.8| 270 2.70 46,800 38,381 8,500 22.1
Andrews .......c.coc0nu0ne 5,300 4,423 900 19.9] 3.08 2.99 16,400 13,323 3,100 23.4
Angeira............ cesans 23,700 21,781 1,900 87| 284 2.88 68,700 64,172 4,600 7.1
. 6,500 5,168 1,400 26.7| 2.69 2.78 17,600 14,260 3,400 23.6
. 2,800 2,644 100 8.2] 2.78 2.73 7.800 7,286 500 7.2
. 700 750 -100 8.7| 267 2.59 1,900 1,984 -100 -5.8
. 9,000 8,038 1,000 1258| 3.1 3.09 28,400 25,085 3,300 133
. 7,300 6,434 900 13.4| 2.80 2. 20,800 17,7268 3.000 17.1
2,700 2,681 - 0.2] 3.08 3.02 8,300 8,168 100 1.2
3,600 2,802 800 28.3| 2.48 2.48 9,000 7,084 1,900 27.1
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EXPLANATION 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 species 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'"):
Cc1 Taxa with sufficient information to support listing
Cc2 Taxa without sufficient information to support listing



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
G5
GU

GX
Q

T

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.

State rank codes follow the same definitions, except substitute
the words, "in the state," for "globally" or "throughout its

range."
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