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1 927 LAKESIDE PARKWAY 
SUITE614 
TUCKER. GEORGIA 30084 
404 - 938- 771 0 

February 5, 1990 

Mr. A. R. Hanke 
Site Investigation and Support Branch 
Waste Management Division 
En vi ron mental Prot ect ion Agency 
345 Court land St reet, N . E. 

Atl ant a, Georg ia 30365 

Subject: Screen ing Si te Inspection, Phase I ---:'f 
Trend Line Furn iture Corporation 
Maiden, Catawba County, North Carolina 
EPA ID No. NCD000648436 
TDD No. F4-8909-53 

Dear Mr Hanke : 

C-586-2-0-47 TIO 

FIT 4 conducted a Phase I Screen ing Site Inspection at Trend Line Furniture Corporation in Ma iden, 
Cat awba County, Nort h Carolina. This assessment included a rev iew of EPA and state f il e mat erial, 
completion of a target survey and an offsi t e reconnaissance ofthe fac ility and surround ing area . 

The Trend Line Furniture Corporati on faci lity in Maiden was orig ina ll y owned by Lawing Manuf acture 
from t he ear ly 1950s until1978. The plant was purchased by Mohasco Corporat ion in 1978. The plant 
closed in t he spring of 1984 and was being used as a warehouse in 1985 (Ref. 1) . The facility is 
presently inactive and is for sale (Ref. 2) . 

Trend Line Furniture Co rporat ion manufactured cabinets and dressers during their period of 
operation. The wast e generat ed at this faci l ity incl uded sawdust and a varnish and stain sludge, 
which was generated f rom the water pan spray booths. This sludge was then transported and 
disposed of at the Catawba County Landfill until 1977. In 1977, Trend Line Furniture Corporation 
began to use a different stain and lacquer, which resul ted in a more li quid sludge. Since t he Catawba 
County Landfill wou ld not accept t he sludge, Trend Line Furniture Corporati on bega n t o send t he 
liquid sludge t o Ca ldwell Syst ems in Lenoir, North Carolina (Ref. 1). Before disposal, t he sludge was 
st ored in drums in the fini shing room . Trend Line Furn iture Corporation is a conditionally exempt 
sma ll quantity generat or (Ref. 3) . The faci lity did not fil e a RCRA Part A application (Ref. 4). 

The Trend Line Furniture facili ty is located in the Piedmont Physiographic Province in the western
central portion of North Carolina (Ref. 5, p. 19) . The t opography is characterized as gently rolling 
hi ll s, with elevations within a 4-mi le radius of the fac ili ty ranging from 770 to 1030 feet above sea 
level (Ref. 6) . Net annual precipitation is approximate ly 9 inches. The 1-year, 24-hour rainfall is 
approxim ately 3 inches (Ref. 7) . 
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Mr. A. R. Hanke 
Environmental Protection Agency 
TDD No. F4-8909-53 
February 5, 1990- page two 

The faCility is situated in the Inner Piedmont Belt. The dominant rock types in the area of the facility 
are biotite gneiss, hornblende gneiss, and schist (Refs. 8, p. 29; 9). These fractured, crystalline rocks 
are overlain by a layer of residual soil and saprolite called regolith. The thickness of the regolith 
ranges 'from as much as 150 feet in draws and valleys to several feet or less on hilltops (Ref. 10, p. 8). 
The saturated portion of the regolith and the fractures in the crystalline rocks are hydraulically 
connected and together comprise the crystalline rock aquifer. It is an unconfined aquifer; however, 
confined conditions may occur in the deeper fractures (Ref. 11, pp. 30-32). Recharge to the crystalline 
rock aquifer results from the infiltration of rainfall into the regolith and fractures (Ref. 11, p. 30). 

The depth to the water table on slopes and flats in the Piedmont Physiographic Province of North 
Carolina is approximately 29 feet below land surface (bls) (Ref. 5, p. 30). Water in the deep fractures 
rarely exceeds a depth of 300-400 feet (bls). The average depth of drilled wells in the gneissic rocks in 
the Maiden area is approximately 205 feet bls while the average yield may range from 23 to 29 
gallons per minute (Ref. 7, p. 18). Hydraulic conductivity values in the crystalline rock aquifer 
generally range from 1 x 1 0·6 to 1 x 1 0-2 em/sec (Ref. 12, p. 29). 

The city of Maiden obtains its water from Allen Creek and Maiden Creek to serve 1,100 connections 
- (Refs. 2, 6, 13). These creeks are located northeast and would not be affected by surface water runoff 
from the facility. The filtration water treatment plant is located 9,240 feet northeast of the facility 
(Ref. 6). The nearest home using well water was located 6,200 southeast of the facility (Ref. 6). It is 
estimated, that 230 homes use private wells within a 3-mile radius of the facility and an additional 
190 homes use private wells within 3 to 4 miles of the facility (Ref. 6). 

Surface water runoff from the facility flows north overland for 420 feet into Shady Branch before 
flowing 7,000 feet south into Clark Creek. Clark Creek flows south and is not used for fishing and 
bathing within 15 miles downstream (Refs. 2, 6). There are apparently no critical habitats or sensitive 
environments within 15 stream miles or a 4-mile radius of the site. However, the dwarf-flowered 
heartleaf is found in Catawba County and is an endangered plant in North Carolina (Ref. 14). 

An offsite reconnaissance was conducted on October 16, 1989. The facility is located in a slightly 
industrial and residential area. The entire production area of the site was fenced. The nearest 
residence is approximately 350 feet east of the facility (Ref. 2). It is estimated, from counting houses 
on an area topographic map, that in a 1-mile radius the population is 2,049 people and in a 4-mile 
radius the population is 2, 784 people (Ref. 6, 1 5). The nearest day-care center was located 500 feet or 
less east of the facility (Ref. 6, 12). 

Based on the results of this evaluation and the attached reference material, FIT 4 recommends that no 
further remedial action be planned for Trend Line Furniture Corporation. Please contact me at NUS 
Corporation if you have any questions about this site. 

ve:5 truly yours, 

~db~ 
Prince L. Goins 
Project Manager 

PLG/kw 

Enclosures 

cc: Kelly Cain 

Approved: 

NUS CORPORATION 
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2. NUS Corporation Field Logbook No. F4-1741 for Trend Line Furniture Corporation, TOO No. F4-
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3. North Carolina Department of Human Resources, Solid and Hazardous Waste Management, 
Alphabetic List of Hazardous Waste Facilities; printout dated August 10, 1989, p. 229. 
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conversation with Prince L. Goins, NUS Corporation, December 28, 1989. Subject: Part A 
application for RCRA. 

5. Charles C. Daniel Ill, Statistical Analysis Relating Well Yield to Construction Practices and Siting 
of Wells in the Piedmont and Blue Ridge Provinces of North Carolina, U.S. Geological Survey 
Water Resources Investigation Report 86-4132, pp. 19, 30. 

6. U.S. Geological Survey, 7.5 minute series Topographic Maps of North Carolina: Hickory (1970), 
Maiden (1970), Newton (1970) and Reepsville (1970). Scale 1:24,000. 

7. U.S. Department of Commerce, Climatic Atlas of the United States (Washington, D.C.: GPO, 
June 1968), Reprint: 1983, National Oceanic and Atmospheric Administration. 

8. Harry E. LeGrand, Geology and Groundwater in the Statesville Area, Bulletin No. 68, U.S. 
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Carolina Department of Natural Resources and Community Development, 1985), 1 sheet, scale 
1:500,000. 

10. Harry E. LeGrand, Groundwater ofthe Piedmont and Blue Ridge Provinces in the Southeastern 
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11. Henry Trapp, Jr., Geology and Groundwater of the Asheville Area, North Carolina 
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12. R. A. Freeze and J. A. Cherry, Groundwater, (Engelwood Cliffs, New Jersey: Prentice-Hall, Inc., 
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13. North Carolina Division of Health Services Water Supply Branch, Public Water Supply Data 
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NUS CORPORATION 
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&EPA 
POTENTIAL HAZARDOUS WASTE SITE f. IDENTIFICA nON 

SITE INSPECTION REPORT oi STATE I 02 SITE NUMBER 

PART 1 ·SITE LOCATION AND INSPECTION INFORMATION J c. I b c!:lO~ l6 'f ~4 3iD 

fl. SITE NAME AND LOCA nON 

01 SITE NAME t.e-1., -:-o'"'"Oit .,,aesen,,.,. ,...,. ,, t~re1 02 STREET. ROUTE NO. OR SPECIFIC LOCATION IDENTIFIER 

Tre."'cll;V\-e,_ ~1~ r~er, .. Ji~ lJJ es+- -l+e\ \" .s~ 
OJ CITY 

o;;~J;;~;O ~~~k~ 
J07COuNrl ;.; c;:.~;;; 

M.o.,;J~ 
CODE ::1sr 

'~ to 
09 COORDINATES 

I 
I 0 TYPE OF OWNEASHI rC~oc•on•• 

LAWDE LONGITUDE " C: A. PRIVATE C B. FEDERAL C C. STATE = 0. COUNTY = E. MUNICIPAL 3.5" A I .L'£. !iL ..1. ~ ..oJA. =F. OTHER C:: G. UNKNOWN 

Ill. INSPECTION INFORMATION 
01 OATEOFINSPECTION 02 SITE STATUS 03 YEARS OF OPERATION 

lO, /fa '~' C:: ACTIVE '""""' I ~ S: Z I l~i~ _UNKNOWN 
lr.otQNTH 0AY YEAA )(INACTIVE BEGINNING YEAR ENDING YEAR 

04 AGENCY PERFORMING INSPECTION IC~oCIIII rn• _, 

::A. EPA xe. EPA CONTRACTOR tJUS Coof~O=o C C. MUNICIPAL 0 D. MUNICIPAL CONTRACTOR Nam.,,,_,..,, 
C:: E. STATE C:: F. STATE CONTRACTOR iJ G. OTHER 

, N_,.. Ol l1trr11 SQ..:Ayj 

05 CHIEF INSPECTOR oann.e 0 7 ORGANIZATION 08 TELEPHONE NO 

~\~.e._ \_. ~·"' s c._~t~\S.~. tJlA.~ ~~;,. ll{oql «l'!'.'l .. 'l110 
09 OTJo1ER INSPECTORS 10 TITLE t::: .. -.t.t'~W\-~ 11 ORGANIZA T10N 12 TELEPHONE NO 

Er-\ t- ~\c~" I. . ' • .l II ,..,1•4'"~K"'-kc+- N~Ar:. f' . .-.. .ls..., 1tw41 ct~t-'1?10 

C.\\fr~~~ ~ \oc;',$-\- (\J\).c;. {\, Jleloot\ 1LOt l t~ q-')110 .. ( ) 

I ) 

•()W.~~~.~ ( l 
13 SITE REPRESENTATIVES INTERVIEWED 14 TITLE 15ADORESS I 8 TELEPHONE "0 

I l 

( l 

( l 

( ) 

( ) 

( ) 

1 7 ACCESS GAINED BY 18 TIME OF INSPECTION 19 WEA TJo1ER CONOITIOHS 
.Cit.ctonet 

u PERMISSION 
0 WARRANT 

IV.INFOAMATION AVAILABLE FROM 

01 CONTACT 02 OF tA~a.v--1 03 TELEPHONE NO. 

~~t\y CA,.., -E.~~ ~~'ro- :tt: 1tt()t{1 3CJ1-5"~S" 
04 PERSON RESPONSIIIl.e FOfl SITE INSPECTIOH FORM 05AGENCY 08 ORGANIZA TlOH 07 TELEPHONE NO. 08 DATE 

R,f\.~-e_. L. ~·'" ~ tPPr tJ ll c;. ~~.~ ('iM'l~-'l"ho !.a. --1 b - gfj, 
._.Oflt"'W :A• "faR 

EPA FORM 2070·13 (7·81) 



I 
I 
I 

POTENTIAL HAZARDOUS WASTE SITE I.IDENnFICATION 

&EPA SITE INSPECTION REPORT 01 STATE ~~~TE NUMBER 

PART 2 ·WASTE INFORMATION 
NC. ... ,_LI ~1.(_3_£, 

II. WASTE STATES. QUANTITIES. AND CHARACTERISTICS 
I 

·J I "'"' 'SICAL S rATES -'"-: .. , ... , .. , .. 02 WASTE ;,_ANTITY AT SITE 03 WASTE CHARACTERISTICS C•oc• .-. '"" lDO'Y' Y/1#-"'•.sw:•s ~~ ••Jrt :J"""''''•S 
.. SCLIO E SLURRv 

.. ..,.,: ~• ·ra~;,.,,.-:.~r A TOXIC . E SOLUBLE 1 i'!IGHL Y ·IOI..A fiLE 

6 ;>QWCER I'INES • 1..101..110 TONS . B CORROSIVE F INFECTIOUS J E.<PLOSI'IE 

vt 3~UDGE _ G GAS C RADIOACTIVE - G I'LAMMABI..E t< REACT'·;E 

CUBIC YAROS • 0 PERSISTENT _ 11 IGNITABLE L iNCOMPATIBLE 

0 OTI-1ER .. M NOT A;>PLtCABLE 

Sceoc·r,. NO OI'CRUMS ~ 

Ill. WASTE TYPE 

I 
I 

CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT 02 UNIT OF MEASURE 03COMMENTS 

SLU SLUDGE .J... 

OLW OILY WASTE I 
SOL SOLVENTS 

PSO PESTICIDES 

ace OTHER ORGANIC CHEMICALS I 
IOC INORGANIC CHEMICALS 

ACO ACIDS 

BAS BASES I 
MES HEAVY METALS 

IV. HAZARDOUS SUBSTANCES •S•• •••-• ''" _., ._..,.., uea CAS N"'"oor11 A.l/fi' 
01 CATEGORY 02 SUBSTANCE NAME OJ CAS NUMBER 04 STORAGE. DISPOSAL METMOD 05 CONCENTRATION 06 !1.4EASURE OF 

CONCENTRA TIQN 

a:!lo 

V. FEEDSTOCKS 1••-'c.:, • ...,, •• ,uc.asNIJf'ttH"' J.J//1 
:A~EGORY ..: I CEEDSTOCK NAME 02 CAS NUMBER CATEGORY 0 1 FEEDSTOCK NAME 02 CAS l'oUMBER 

FDS FOS 

FDS FDS 

FDS FOS 

FDS FDS 

VI. SOURCES OF INFORMATION rC•• tl)eCJtc ,..,.,_.,, •v .... ,. ••·-.,..,..,,_ raoorro: 

- ~~~\~ ~ 

EPA FORM 2070·13(7·811 
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I POTENTIAL HAZARDOUS WASTE SITE I. IDENTIF1CA TION 

&EPA SITE INSPECTION REPORT 01 STA~\.02 SITE NUMSER 
AJC!Il:J ooot. 'lll/_"Z.t., 

PART 3 ·DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

I 
11. HAZARDOUS CONDITIONS AND INCIDENTS A.JIA-

Jl - o\ GROUNDWATER CONTAMINATION 02- OBSERVEDIDATE. l _POTENTIAL :ALLEGED 
:3 :::oPULATI.::" ::.:'!":"<r; .. I.!.J ~FFECTED 04 NARRATIVE DESCRIPTION 

I 
I 

01 __ B SURFACEWATERCONTAMINATION 02- OBSERVED(DATE: l .: POTENTIAL _ALLEGED 
03 POPULATION POTE~TIALLY AFFECTED. 04 NARRATIVE DESCRIPTION 

I 
01 :C. CONTAMINATION OF AIR 02- OBSERVEDIDATE. l _POTENTIAL =ALLEGED 
03 POPULATION POTENTIALLY AFFECTED· 04 NARRATIVE DESCRIPTION 

I 
I 0 I .: D FIRE EXPLOSIVE CONDITIONS 02 ,_OBSERVED tDATE: l _POTENTIAL _ALLEGED 

03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

I ..... 
0 I _ E. DIRECT CCNT ACT 02- OBSERVED (DATE. l .: POTENTIAL . ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

01 .:. F CONTAMINATION OF SOIL 02.: OBSERVED !DATE ) _POTENTIAL .: ALLEGED 
·JJ AREA POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

,Acrell 

01 _: G ORINKINGWATERCONTAMINATION 02- OBSERVED (DATE. l .: POTENTIAL _ALLEGED 
OJ POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

01 : H WCRI<ER E~POSURE:1NJURY 02.: OBSERVED !DATE. l .: POTENTIAL .: ALLEGED 
~3 WORKERS .:o-:~TIALL Y AFFECTED. 04 NARRATIVE DESCRIPTION 

01 .: I. POPULATION EXPOSURE,lNJURY 02.: OBSEAVED!DATE. I .: POTENTIAL _ALLEGED 
OJ POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

EPA FORM 2070·1317·811 
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&EPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 3 ·DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

II. HAZARDOUS CONDITIONS AND INCIDENTS .co"'"'"""' lUI~ 
0 I :: J DAMAGE TO FLORA 02 - OBSERVED !DATE. I 
04 NARRATIVE DESCRIPT10N 

01 :: K. DAMAGE TO FAUNA 02:: OBSERVED !DATE. I 
04 NARRA TlVE DESCRIPTION •n•·.ao "''""''· o• •o«·os 

0 1 _ L. CONTAMINATION OF FOOD CHAIN 02- OBSERVED !DATE. I 
04 NARRATIVE DESCRIPTION 

01 :: M. UNSTABLE CONTAINMENT OF WASTES 02- OBSERVED !DATE: I 
ISDIIfS.Putto, Slattalft9110111fft l"'""O~S· 

03 POPULATION POTENTIALLY AFFECTED: 04 NARRA nvE DESCRIPTION 

01 :: N. DAMAGE TO OFFSITE PROPERTY 02- OBSERVED !DATE. I 
04 NARRATIVE DESCRIPTION 

~ 

01 _ 0 CONTAMINATION OF SEWERS. STORM DRAINS. WWTPs 02 _ OBSERVED IDA TE: ) 

04 NARRATIVE DESCRIPTION 

01 :: P ILLEGAL.'UNAUTHORIZED DUMPING 02:: OBSERVED!DATE: I 
04 NARRATIVE DESCRIPTION 

05 DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL. OR ALLEGED HAZARDS 

Ill. TOTAL POPULATION POTENnALLY AFFECTED: 

IV. COMMENTS 

No cJ.oc.u."""~~"-i._ ~ en~i~ ._pa.t.s. &-c-d.lc;.p o scJ. · 

V. SOURCES OF INFOAMA nON tC4• ..,..,.,., ,.,.,_.,, • g ,,,. ,.,, ,.....,,. .,.,.,,,, '•cOli" 

_EPA-~ s~~ ~.c.-F.-\6. 

I ... ,0 •• ,,.,,,., 

I. IDENTIFICAT10N 

01 STA~I02 SITE NUMIIER 
/VC.. .1) O~t:Jt.ortft':lt.. 

::POTENTIAL _ALLEGED 

::POTENTIAL ::ALLEGED 

- POTENTIAL -ALLEGED 

::POTENTIAL _ALLEGED 

2 POTENTIAL _ALLEGED 

-POTENTIAL _ALLEGED 

::POTENTIAL _ALLEGED 
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I &EPA POTENTIAL HAZARDOUS WASTE SITE I.IDENTlFICA TION 

SITE INSPECTION 01 STATE I 02 SITE NUMBER 

PART 4 ·PERMIT AND DESCRIPTIVE INFORMATION AJc. OtJf!)t!JI&.I/N~~ 

I 
II. PERMIT INFORMATION AJ/Ii 
01 r~PE OF Pe=w• ·ssuE~ 02 PERMIT NUMBER 03 DATE ISSUED 04 EXPIRA TlON DATE OS COMMENTS 

=·~:· , ..... ·~ ,_.;. . 

"' NPDES 

I •e UIC 

.C AlA 

_o ACRA 

I :e RCRA INTERIM STATUS 

:F SPCCPLAN 

..:G STATE scoc.r. . 

I 
::H LOCAL So«'''' 

_I OTHER ·scoc•t., 

·= J i>jONE 

I 
I 

Ill. SITE DESCRIPTION "-'lA-
0 1 STORAGE. DISPOSAL ·C.•oe• •• '"" oco•r~ 02 AIIAOUNT 03 UNIT OF MEASURE 04 TREA TIIAEN~ IC/Ioe.,• '"" IDD'YI 05 OTHER 

:: A. SURFACE IMPOUNDMENT :: A.INCENERATION r:{ BUILDINGS ON SoTE 
::B. PILES :: B. UNDERGROUND INJECTION 
:: C DRUMS. ABOVE GROUND :: C. CHEMICALJPHYSICAL 
:: D. TANK. ABOVE GROUND :: D. BIOLOGICAL 
::E. TANK. BELOW GROUND :: E. WASTE OIL PROCESSING 06 AREA OF SITE 

:: F LANDFILL :: F. SOLVENT RECOVERY 
:: G. LANDFARM :: G. OTHER RECYCUNGIRECOVERY .a-:-••t 

:: H. OPEN DUMP ::H. OTHER ,... 
·::I. OTHER 'SoKdyl 

S.:.c•tv• 

07COMMENTS -u;e.. ~o .... -+ .. ~c).,..._,.....,_ ~c. ~ ~~ 
Uo'W'~. ~o....k ~ wt4-e. .s~ '"" 
a.~"''~'"'~ f'-&Dfto\. 

IV. CONTAINMENT 

01 CONTAINMENT OF WASTES c,.., • .,.,, 
:: A. ADEOUA TE. SECURE ~B. MODERATE := C. INADEQUATE. POOR = D. INSECURE. UNSOUND. DANGEROUS 

02 DESCRIPTION OF DRUMS. DIKING. UNERS. BARRIERS, ETC. 

V. ACCESSIBILITY 

~! "NASTE E.\S;L t AC:ESSIBLE. ::YES 'K,NO 
nCOMMENTS 

VI. SOURCES OF INFORMATION .-c~o soiCihc"'.,"'•"· • g ""' '"''· ,._.. .,.,.,,,. """"" 

~w-~ ~''C..~~. 

EPA FORM 2070·13 17·811 
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I &EPA POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 5 ·WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA 

1~------~------~----~ 02STATUS AI/A- 03 DISTANCE TO SiTE 

SURFACE 

A'}( 

c = 

I .: ~ . ONLY SOURCE FOR DRINKING 

weu. ENDANGERED 

8 = A • .: 
[) o.= 

8. DRINKING 
. om..-rowrc•• ,_,...,.,., 
COMMERCIAL. INDUSTRIAL IRRIGATION 
'NO Otltet •11-' IOUICell~l 

AFFECTED MONITORED 

8. = c.= A. m1) 

e.= F= 8. (m11 

: C. COMMERCIAL. INDUSTRIAL. IRRIGATION V D NOT USED. UNUSEABLE 
&.JrWM 011'1., SCMI~eJ IW....alel f\ 

1~--------~----------~ 4
1

Zt!JO -::-· 02 POPULATION SERVED BY GROUNDWATER .. 03 DISTANCE TO NEAREST DRINKING WATER WELL 

11-0-4 -OE_P_TH_:T:~:~:R:O:U:ND=W=AT=E=~~tt:_I ___ L0_5_D_I_RE:C:TI:O:N:O:F:G:R:O:U:N:D:W:A:TE:R:FL:..O_W_Loe=g::~::JH:o o:~:oe=~=~=U=IF=~~:!.'l.0.:7=~=~=~=NTI=U=It=i=:=IE:LO=:!(g~Pd~l L0_8_SO_~_s_vo_eu_sRC_E.:.~_o_:_I~-E-R-~ 

I 
09 DESCRIPTION OF WELLS ... e-uso.;o. aoom. _, .. ,_,__roao.--OMDu~rt 

AREA 

COMMENTS 

~;~J::;c;;J1,1l"(it: AREA 

= YES COMMENTS 

~NO 

..\ RESERVOIR RECREATION 
DRINKING WATER SOURCE 

.: 8.1RRIGATION. ECONOMICAU.Y 
IMPORTANT RESOURCES 

.: C. COMMERCIAL. INDUSTRIAL X ~. NOT CURRENTL v usee 

~2 AFFEC!EO POTENTIALLY AFFECTED BODIES OF WATER 

IIIAME: 

ONE f 11 ~ILE OF SITE 

~EJ.7'1D 
••• j .~ :;~;:~-; 

TWO 121 MILES OF SITE 

e. -:-=-:::-=-:=~ 
.. 0 ;)F PE~SO!'<S 

:l3 '•~MBER OF 9UIL:;INGS WITI<IN TWO 121 MILES OF SITIE 

THREE (31 MILES 6 SITE 
C. /13 ts • 

... t:: ·J~ ~;=sc~s 

AFFECTED DISTANCE TO SITE 

02 OtSTANCE TO NEAREST POPULATION 

________ :(m•l 

04 DIST .lNCE TO NEAREST OFF·SITE BUILDING 

• m1) 

-A-. 
~ 

(ml) 

(ml) 
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POTENTIAL HAZARDOUS WASTE SITE I.IDENnFICATION 

&EPA SITE INSPECTION REPORT OAJ~e2 SIT1! NUMBEA 

PARTS· WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA /),.,...~-~-'1'11./3/, 

VI. ENVIRONMENTAL INFORMATION 
J1 "EFIMEABIUTV QF UNSATURATED ZO"'E ·Chte• '"" 

A ro-•- ro-~ em sec XB. 1o-•- 10-~cm.sec ::c. 10·•- 10-J cm1sec :: D. GREATER THAN 1Q-3 cm•see 

:,~ ?Ei=I~E.tSI&.tf't CF 6EOROCK :-., . .; ........ 

_ A. IMPERMEABLE X B. RELATIVELy IMPERMEABLE ::C. RELATIVELY PERMEABLE :: D. VERY PERMEABLE 
t.•u '"•" h] ... l!i :"" SKJ ~~ _.,- '·' -S :trt UCJ ,,o-2- •o-•,m.s~J ,a, •• ,., trtan 'o -l etn secJ 

jJ DEP Tl< r v BEDROCK D4 DEPTH OF COIIITAMIIIIATED SOil. ZONE OSSO!LgH 

{11) {ft) 

J6 .. ET PRECIPITA TIOIII 07 ONE YEAR 24 HOUR RAINFALL 08SLOPE 

9. 0 (in) 3.0 (in I 

SITE SLOPE I DIRECTION OF SITE SLOPE I TERRAIN AVERAGE SLOPE 

). 0 " 1/1 tJ f"-1-tt €A s-1- 4).3 "'• 
.;:g FLOOD POTENTIAL 10 

:: SITE IS ON BARRIER ISLAND. COASTAL HIGH HAZAAD AREA, RIVERINE FLOODWAY 
SITE IS IN YEAR FLOODPLAIN 

11 OISTo\NCE TO WETLAN0St5ocrt....,......,, 12 OIST ANCE TO CRITICAL HABITAT lol ~,_, 1D..:•11 

• ESTUARINE 11.1 I H OTHER (m•l #/.~ 

A. (mil B. (mil ENDANGERED SPECIES: 

1 J LAND USE 1111 VICINITY 

DISTANCE TO: 
RESIDENTIAL AREAS: NA TIONAUSTATE PARKS. AGRICULTURAL LANDS 

COMMERCIAL'INDUSTRIAL F~STS. OR WILOUFE RESERVES PRIME AG LAND AGLAND 

A {mil B . !mil c. (ml) D !m1) 

1 4 DESCRIPTION OF SITE IN RELATION TO SURROUIIIOIIIIG TOPOGRAPHY 

~ • ·-~ . \ "'""' +'\cd-~~ \c-c). •~ ~ ~ ~ """-- ~ c. ~~ ts. c:. 's _Yo 
o-J.• \ \.! .V\::;t. '1\&b ~ c..~~o~ Mo·c>e ·• • 

\~ oC• -.., • 

VII. SOURCES OF INFORMATION r0to __ ,,.,.,..,.,.,, ·~ . .,,. ,.., __ ,._,,,, _., 

- l)u.S ~~o .. ~t~.U\ 
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I POTENTIAL HAZARDOUS WASTE SITE L IDENTlFICAOON 

&EPA SITE INSPECTION REPORT 1)1 STATE~NUMEA 

PART 8 ·SAMPLE AND FIELD INFORMATION 
NC ()tJ(.VI'i/3f. 

II. SAMPLES TAKEN /1///f 
01 :'iUMBEROF 02 SAMPLES SENT TO 03 ESTIMATED DATE 

SAMPLE TYPE S.lMPLES T AI< EN RESULTS AV Alt.ASLE I 
GROUNDWATER 

SURFACE WATER I 
WASTE 

AIR I 
RUNOFF 

SPill I 
SOIL 

VEGETATION I 
OTHER 

I Ill. FIELD MEASUREMENTS TAKEN N/# 
01 TYPE 02 COMMENTS 

~ 

IV. PHOTOGRAPHS AND MAPS 

01 TYPE =GROUND P'(ERIAL I 02 IN CUSTOOY OF IV tl s ": ·~·,._, 
'AI..,..oiOfTJMIZ•tJOttor~l 

OJ !.U.PS I c• LOCATION OF MAPS 

"'YES ~\d..a......, t.J .c::... . U.Q..W~ ' L!), C.. I; "-tc..\<c>:n.j I ~ • C.,. J ~J.. R-c.c.i?SJa\\.e., ~.c. 
.: NO , 

V. OTHER FIELD DATA COLLECTED•P"'..ae•.--.,.oc""OOt" A)//Q. 

VI. SOURCES OF INFORMATION .c.,, soec•< .. ,,,_ ... • q ,,,, •••• ,.,..o••••••••·•· ·eco~s. 
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&EPA 
POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

SITE INSPECTION REPORT o~Jc~ lon;;~~i:~~3G. PART 7 ·OWNER INFORMATION 

II. CURRENT OWNER(S) PARENT COMPANY ,,ooooc-• 

jOt NAME 

fl? D /,r;. ~eo ~ .. ~t:n-tJ;·~ 
02 D+B NUMBER 08 NAME 09 D + B NUMBER 

03 STREET ADDRESS.•.; 3« ·~'; • ••: l'l4SICCODE I 0 STREET ADDRESS,,. 0 So• liFO • ore: I'' SICCCCE 

5'JL"~ ~ 
05CITY 

, 
r.8 STATE 

07 ZIP CODE 12CITY I'JSTATE 1-lZIPCCOE 

L2. .AJ .. J~ .... A.I.Y. J~f)lt::J 
OINAME I 020+BNUMBER 08 NAME C~ D•B !';UMBER 

03 STREET ADDRESSoP 0 So•. MD • ore I r4SICCODE I 0 STREET ADDRESS ,p 0 So•. liFO'· ore r I'' SICCOOE 

05CITY r8ST.\TE OT ZIP CODE 12CITY rJSUTE 14ZIPCOOE 

OINAME 020+BNUMBER 08N.\ME 09 D+B NUMBER 

03 STREET ADDRESS ,p o So•. liFO • ore , r4SICCOOE 1 0 STREET ADDRESS tP O. 8o1. liFO • ore 1 IIISICCOOE 

05CITY reSTATE OT ZIP CODE 12CITY I' 3 STATE 14ZIPCOOE 

OtNAME 02D+BNUMBER 08 NAME 09 D+B NUMBER 

03 STREET ADDRESS ,P 0 So•. liFO • ore , ~~4SICCODE 1 0 STREET ADDRESS ,p 0 So•. liFO o. ore t r·SICCOOE 

05CITY r8STAT OT ZIP CODE 12CITY rJSTATE 14l1PCODE 

Ill. PREVIOUS OWNER(S) ,~,.,..,,,,....,,,..., IV. REALTY OWNEA(S)tw-- .. ,_.,,.,.,.,,.., 
01NAME 02D+BNUMBER 01 NAME 02 D + B NUMBER 

LA.t-v;,.., P1 tJ.-t ~ ...,.;,.,_, 
OJ sTREET AD(llqss ,,. o So•. liFO • ore, " 1 04SICCODE 03 STREET ADDRESS tP 0. 8o•. liFO 1. e<c.1 104SICCODE 

05CITY ~ 108STATE 07 ZIP CODE OS CITY 108STATE 07 ZJPCODE 

/)!a; ~ JJ.I'. 
OINAME 02 D+B NUMBER 01NAME 02D+BNUMBER 

03 STREET ADDRESS ,p 0 So• liFO'· e<c 1 r•SICCODE 03 STREET ADORESStP O. 8o•.IIFDI. etc.l 104SICCOOE 

OS CITY 108STATE 07 ZIP CODE 05CITY l08STATE 07 ZIP CODE 

Oti'IAME 02 D+B NUMBER 01NAME 02D+BNUMBER 

03 STREET .\OORESS • ~ :Jo• iOFO • ore; r4SICCOOE 03 STREET AOORESSrP 0. 8o1.IIFO•. 0<c1 104SICCOOE 

05CITY 108STATE 07 ZIP CODE 05CITY re~:ATE 07 ZIP CODE 

v. SOURCES OF INFORM A noN tC .. - .. - •••• g. IIIlO "'"' --.... ~·w 

- S...f..,ch_ -R \-e.-~ 
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I POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA SITE INSPECTION REPORT o;.t,~~EII)s;~~~<:tt.~.~t.. PART 8 ·OPERATOR INFORMAnON 

II. CURRENT OPERATOR P"QW~Ce II iJfff.,.,.t trom ell.,.,, ~ L4 OPERATOR'S PARENT COMPANY W IODCIOiel 

01NAME (fo\okllSt.o~J 02 D+B NUMBER 10NAME r 1 O•B NIJMBER 

T~JL•,t\t_ FtAI"t'\i~~~ 
03 STREET ADDRESS .p :J So• ;~.Fo • ore. IO.&SICCODE 12 STREET ADDRESS rP o Bo•. RFO •- ore • IIJ s1c ecce 

S'7.Lv lr'\ S'f.rou.t_ 

I 
I 

I 

05CITY 

r~~E O~Z;;;~ 
1.&CITY 115 STA1'E 116 ZIP CODE 

11. ~-J.~ 
08 YEARS OF OPERATION ra NAME OF OWNER 

Ill. PREVIOUS OPERATOR($) ,,.,_,,, • .,,,.,.r: tHO..,eo,.,tllrll.,.,, '""" .,..., PREVIOUS OPERATORS' PARENT COMPANIES :r~JJo••••·•• 

01NAME 02 D+8 NUMBER 10NAME 111 D+B NUMBER 

03 STREET ADDRESS II' 0 Bo•. RFO f. ore I r·SICCODE 12 STREET ADDRESS tP o. Bo•. RFO •. ore. I r3 SIC CODE 

I 

I 
05CITY r8 STATE 07 ZIP CODE 1.&CITY r5 STATE,16 ZIP COOE 

08 YEARS OF OPERATION I oa NAME OF OWNER cuRING TMIS PERIOD I 
01 NAME 02 D+8 NUMBER 10NAME I'' o+B NuMBER 

03 STREET ADDRESS II' 0 Bo•. RFO •. erc.r r.&SICCODE 12 STREET ADDRESS rP 0 Bo•. RFO o. ore 1 _, 'J SIC c:;cE 

05CITY re STATE 07 ZIP CODE 1.&CITY r 5 STATE,16 ZIP CODE 

08 YEARS OF OPERATION ~ OSI NAME OF OWNER CURING THIS PERIOD 

01NAME 02 D+8 NUMBER 10NAME I' 1 O•B NuMBER 

03 STREET ADDRESS tP 0 Bo•. RFO f. Ofc.t IO.&SICCODE 1 2 STREET ADDRESS II'. O. Sol. RFO '· OfC.I rJ SIC CODE 

05CITY reSTATE OTZIPCOOE 1.& CITY r5STATEI'6ZIPCODE • 

08 YEARS OF OPERATION I 09 NAME OF OWNER OUAINQ THIS PEAIOO 

IV. SOURCES OF INFORMATION re..--. 1.1 .• ,.,.,..,, _....,.,., ,_,, 
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POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA SITE INSPECTION REPORT 01 STATEI02 SITE NUMBER ?~ 

PART 9 • GENERATOAITRANSPORTER INFORMATION /lie £Jt!J~~~f/RV.3,_ 

II. ON·SITE GENERATOR P/# 
OI'<AME 02 D+B NUMBER 

I ;:J STilEET ~ODAESS ~ ~ ,;,, ••; • ,., I 04SICCODE 

I 
05 CITY re STA. TE 07 ZIP CODE 

Ill. OFF·SITE GENERATOR(S) A.17Jr 

I 
I 

01 NAME 02 D + BkUMBER 01NAME 02 O•B NlJMBER 

03 STREET ADDRESS .P ::1 So•. P~O • •t:.r 104SlCCODE 03 STREET ADDRESS ·P 0 Bo•. ll'r:J • ere r 104SICCODE 

OS CITY r6STATE 07 ZJP CODE OS CITY re sure 07 ZJPCODE 

01NAME 02 D+B NUMBER Ot NAME· 02 D+B NUMBER 

I 
I 

03 STREET ADDRESS'" 0 Bo•. 11~0 • ere r 104SICCODE 03 STREET ADORESS ,p 0 Bo•. liFO•. ore; 104 SlCCOOE 

OS CITY reSTATE 07ZIPCODE OS CITY r8STATE 07ZIPCODE 

IV. TRANSPORTER(S) ... 
I 01 NAME 02 D+B NUMBER 01 NAME 02 D•B NUMBER 

_(;L,/~1 C/u....;ed. ~ . ...J 

I 
03 STREET ADDRESS ., 0 Bo• 1>~0 • ore r (/ 104SICCODE 03 STREET ADDRESS oP 0 So•. 11~0 •. ore t r4SlCCODE 

05 CITY r8STATE 07 ZIP CODE OS CITY reSTATE 07 ZIP CODE 

~ ...v.c. 
I 01NAME , 02 O+B NUMBER 01NAME 02 O+B NUMBER 

I 
03 STREET ADDRESS .p 0 Bo•. RFO •. ere.r 104SICCOOE 03 STREET ADDRESS tP 0 Bo•. liFO o. ore.t ~04SlCCOOE 

OS CITY reSTATE 07 ZIP CODE OS CITY IOBSTATE 07ZIPCOOE 

I V. SOURCES OF INFORMATION ICJI• ~~HCotrc ..-••. e.; .• 11111 Ilea. ,....,,..,.,..,._ 10oon11 
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&EPA 
POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICA nON 

SITE INSPECTION REPORT 01 STATEIL/~ 7 
PART 10 ·PAST RESPONSE ACTIVITIES Ale ~~~ S'RI/3. "-

II. PAST RESPONSE ACTIVITIES N/~ I 
01 __ A WATER SUPPLY CLOSED 02 DATE OJ AGENCY 

I 
C4 DESCRIPTION 

01 _ B. TEMPORARY WATER SUPP!..Y PROVIDED 02 DATE OJ AGENCY 
04 DESCRIPTION 

I 01 .: C. PERMANENT WATER SUPPLY PROVIDED 02 DATE OJ AGENCY 
04 DESCRIPTION 

01 -D. SPILLED MATERIAL REMOVED 02DATE OJ AGENCY 
04 DESCRIPTION I 
01 -E. CONTAMINATED SOIL REMOVED 02 DATE OJ AGENCY 
04 DESCRIPTION I 
01 _ F. WASTE REPACKAGED 02DATE OJ AGENCY. 
04 DESCRIPTION I 
01 C G. WASTE DISPOSED ELSEWHERE 02 DATE OJ AGENCY 
04 DESCRIPTION I 
01 _ H. ON 5rTE BURIAL .... 02 DATE OJ AGENCY 

I 04 DESCRIPTION 

01 =I. IN SITU CHEMICAL TREATMENT 02DATE OJ AGENCY 
04 DESCRIPTION 

01 _ J. IN SITU BIOLOGICAL TREATMENT 02 DATE 03AGENCY 
I 

04 DESCRIPTION 

I 01 = 1<. IN SITU PHYSICAL TREATMENT 020ATE 03AGENCY 
04 DESCRIPTION 

01 _ L. ENCAPSULATION 02 DATE 03AGENCY 
04 DESCRIPTION I 
01 _ M EMERGENCY WA~TC TREATMENT 02DATE 03AGENCY 
04 DESCRIPTION I 
01 .: ~- CUTOFF .~ALLS 02 DATE 03AGENCY 
04 DESCRIPTION I 
0' .: 0. EMERGEI'.CY OIKING SURFACE WATER DIVERSION 02 DATE 03AGENCY 
C4 DESCRIPTION I 
01 - P CUTOFF TRENCHES/SUMP 02 DATE 03AGENCY 

I 
04 DESCRIPTION 

01 = Q. SUBSURFACE CUTOFF WALL 02DATC 03AGENCY 
04 DESCRIPTION 
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POTENTIAL HAZARDOUS WASTE SITE L IDENTIFJCAnON 

&EPA SITE INSPECTION REPORT 01 s;;..~, 02 SITE NUMBER 

PART 10 ·PAST RESPONSE ACnVITIES M Alt~~J~ ~"-ft'l~ 

II PAST RESPONSE ACTIVITIES .c,_, A//.4 
01 _ R BA~~IER WALLS CONSTRUCTED I 02 DATE OJ AGENCY 
04 DESCRIPTION 

I 01 _ S CAP~'<NGCOVERII'IG 02DATE OJ AGENCY 
04 DESCRIPTION 

I 01 ·- T BULK TANKAGE REPAIRED 02 DATE OJ AGENCY 
04 DESCRIPTION 

I 01 _ U GROUTCURTAINCONSTRUCTED 02 DATE OJ AGENCY 
04 DESCRIPTION 

I 0 1 _ V. BOTTOM SEALED 02 DATE OJ AGENCY 
04 DESCRIPTION 

I 
01 :: W GAS CONTROL 02DATE OJ AGENCY 
04 DESCRIPTION 

01 _X. FlRE CONTROL 02 DATE OJ AGENCY 

I 
04 DESCRIPTION 

I 
01·- Y. LEACHATE TREATMENT 02 DATE OJ AGENCY 
04 DESCRIPTION 

.._,.. 

01 .: Z. AREA EVACUATED 02DATE OJ AGENCY 
04 DESCRIPTION 

I 01 _ 1 ACCESS TO SITE RESTRICTED 02DATE OJ AGENCY 
04 DESCRIPTION 

I 01 _ 2. POPULATION RELOCATED 02DATE OJ AGENCY 
04 DESCRIPTION 

I 01 : 3 OTHER REMEDIAL ACTMTIES 02 DATE OJ AGENCY 
04 DESCRIPTION 

I 
I 
I Ill. SOURCES OF INFORMATION ·c~ •• - .. ,.,.,.., ••. og.srot•"'••· ,_, • .,..,.,., ._,., 

I 
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I POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA SITE INSPECTION REPORT i~lol. ~ ~~;.Rr;l'~" PART 11 ·ENFORCEMENT INFORMATION 

II. ENFORCEMENT INFORMATION I 
;:1 <>4ST "EGI.JL.ATORY E'•FC;:zCEYE'Io~ ~C"'CN •ES }( NO 

02 :::ESCRIPT:CI'i OF ~::E~A .... ~-~~;: .cc_._ ;oe::;uL.AoCR'f E,_,FORCEMENT :.C':'lON I 
I 
I 
I 
I 

. 
I 
I 
I 
I 
I 
I 
I 
I Ill. SOURCES OF INFORMATION tCto&Memc ,.,.,_.,_ • v. ,,,. '""'· ....,,. _,.,. ,_., 
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APPENDIX 

I I. FEEDSTOCKS 

CAS Number Chemical Name CAS Number Chemical Name CAS Number Chemical Name 

I 1. 7664-41·7 Ammonia 14. 1317·38.0 Cupric Oxide 27. 7778·50·9 Potassium Dichromate 
2. 7440·36.0 Antimony 15. 7758·98·7 Cupric Sulfate 28. 1310·58·3 Potassium Hydrol<ide 
3. 1309-64-4 Antimony Trioxide 16. 1317·39·1 Cuprous Oxide 29. 115.07·1 Propylene 

I 
4. 7440·38·2 Arsenic 17. 74-85·1 Ethylene 30. 10588.01-9 Sodium Dichromate 
5. 1327-53·3 Arsenic Trioxide 18. 7647.01.0 Hydrochloric Acid 31. 1310-73·2 Sodium Hydroxide 
6. 21109·95·5 Barium Sulfide 19. 7664·39-3 Hydrogen Fluoride 32. 7646-78-8 Stannic Chloride 
7. 7726·95·6 Bromine 20. 1335·25-7 Lead Oxide 33. 7772-99-8 Stannous Chlonae 

I 
8. 106·99.() Butadiene 21. 7439-97-6 Mercury 34. 7664-93·9 Sulfur1c Ac1d 
9. 7440-43·9 Cadmium 22.74-82-8 Methane 35. 1 08-88·3 Toluene 

10. 7782-50·5 Chlorine 23. 91·20.3 Nap!halene 36. 1330-20·7 Xylene 
11. 12737-27-8 Chromite 24. 7440.02.0 Nickel 37. 7646-85-7 Zinc Chloride 

12. 7440-47-3 Chromium 25. 7697·37-2 Nitric Acid 38. 7733.02.() Zinc Sulfate 

I 13. 7440-48-4 Co~ It 26. 7723·14.0 Phosphorus 

I II. HAZARDOUS SUBSTANCES 

CAS Number Chemical Name CAS Number Chemical Name CAS Number Chemical Name 

I 1. 75.07.() Acetaldehyde 47. 1303·33·9 Arsenic Trisulfide 92. 142·71·2 Cupric Acetate 

2. 64·19·7 Acetic Acid 48. 542-62·1 Barium Cyanide . 93. 12002.03-8 Cupric Acetoarsenite 

3. 108·24-7 Acetic Anhydride 49. 71-43-2 Benzene 94. 7447-39-4 Cupric Chloride 

4. 75-86-5 Acetone Cyanohydrin 50. 65-85.0 Benzoic Acid 95.3251-23-8 Cupric Nitrate 

I 5. 506-96-7 Acetyl Bromide 51. 100-47.() Benzonitrile 96. 5893-66·3 Cupric Oxalate 

6. 75-36-5 Acetyl Chloride 52. 98-88-4 Benzoyl Chloride 97. 7758·98·7 Cupric Sulfate 
7. 107.()2-8 Acrolein 53. 100-44·7 Benzyl Chloride 98. 10380-29·7 Cupric Sulfate Ammoniated 
8. 107·13-1 Acrylonitrile 54. ?'41t0-41· 7 Beryllium 99. 815-82·7 Cupric Tartrate 

I 9. 124.Q4-9 Adipic Acid 55. 7787-47·5 Beryllium Chloride 100. 506·77-4 Cyanogen Chloride 
10. 309.00·2 Aldrin 56. 7787-49·7 Beryllium Fluoride 101. 110-82·7 Cyclohexane 
11. 1 0043.()1-3 Aluminum Sulfate 57. 13597-99-4 Beryllium Nitrate 102. 94·75·7 2,4·D Acid 
12. 107·18-6 Allyl Alcohol 58. 123-86-4 Butyl Acetate 103. 94·11;1 2 ,4·D Esters 

I 13.107.05-1 Allyl Chloride 59.84-74-2 n·Butyl Phthalate 104. 50·29·3 DDT 
14. 7664-41·7 Ammonia 60. 1 Q9. 73·9 Butylamine 105. 333-41·5 Diazinon 
15.631-61-8 Ammonium Acetate 61. 107-92-6 Butyric Acid 106. 1918-00·9 Dicamba 
16. 1863-63-4 Ammonium Benzoate 62. 543·90-8 Cadimium Acetate 107. 1194-65-6 Dichloben1l 

I 17.1066·33·7 Ammonium Bicarbonate 63. 7789-42-6 Cadmium Bromide 108. 117-80-6 Dichlone 
18. 7789-09-5 Ammonium Bichromate 64.10108-64-2 Cadmium Chloride 109. 25321·22-6 Dichlorobenzene (all isomers) 
19. 1341-49·7 Ammonium Bifluoride 65. 7778-44·1 Calcium Arsenate 110. 266·38·19·7 Dichloropropane (all isomers) 
20. 10192-30.() Ammonium Bisulfite 66. 52740.16-6 Calcium Arsenite 111. 26952·23-8 Dichloropropene (all isomers) 

I 21. 1111· 78.0 Ammonium Carbamate 67.75-20-7 Calcium Carbide 112. 8003·19-8 Dichloropropene· 
22. 12125.02·9 Ammonium Chloride 68. 13765-19.() Calcium Chromate Dichloropropane Mixture 

23. 7788·98·9 Ammonium Chromate 69.592.01-8 Calcium Cyanide 113. 75·99.0 2·2·Dichloropropionlc Acid 
24. 3012-65·5 Ammonium Citrate, Dibllsic 70. 26264-06·2 Calcium Dodecylbllnzene 114. 62·73·7 Dichlorvos 

I 25. 13826-83.0 Ammonium Fluoborate Sulfonate 115. 60-57·1 Dieldrin 
26. 12125.01-8 Ammonium Fluoride 71.7778-54-3 Calcium Hypochlorite 116. 109-89·7 Diethylamine 
27. 1336-21-6 Ammonium Hydroxide 72. 133.()6.2 Captan 117. 124-40-3 Dimethylamine 
28. 6009-70·7. Ammonium Oxalate 73.63-25-2 Carbaryl 118. 25154-54-5 Dinitrobenzene (all isomers! 

I 
29. 16919-19.0 Ammonium Silicofluoride 74. 1563-66·2 Carbofuran 119.51·28-5 Dinitrophenol 
30. 7773·06·0 Ammonium Sulfamate 75. 75-15.0 Carbon Disulfide 120. 25321·14-6 Dinitrotoluene (all isomeril 
31. 12135-76·1 Ammon1um Sulfide 76. 56-23·5 Carbon Tetrachloride 121.85-00·7 Diquat 
32. 10196-04.0 Ammon1um Sulfite 77.57-74-9 Chlordane 122. 298-04-4 Disulfoton 

I 
33. 14307-43-8 Ammonium Tartrate 78. 7782·50·5 Chlorine 123. 33Q.54·1 Diuron 
34. 1762·95-4 Ammonium Thiocyanate 79. 108·90-7 Chlorobenzene 124.27176-87.0 Dodecylbenzenesulfonic Acid 
35. 7783-18-8 Ammonium Thiosulfate 80.67-66-3 Chloroform 125. 115-29-7 Endosulfan (all isomers) 
36. 628-63-7 Amyl Acetate 81. 7790-94-5 Chlorosulfonic Acid 126. 72·20-8 Endrin and Metabolites 

I 
37. 62-53·3 Aniline 82. 2921-88·2 Chlorpyrifos 127. 1 06-89-8 Epichlorohydrin 
38. 7647·18·9 Antimony Pentachloride 83.1066-30-4 Chromic Acetllte 128.563-12·2 Ethion 
39. 7789-61-9 Antimony Tribromide 84. 7738-94-6 Chromic Acid 129. 1oo-41-4 Ethyl Benzene 
40. 10025-91·9 Antimony Trichloride as·. 10101-53-8 Chromic Sulfate 130. 107·15·3 Ethylenediamine 

I 
41. 7783·56-4 Antimony Trifluoride 86. 10049.05-5 Chromous Chloride 131. 106-93-4 Ethylene Dibromide 
42. 1309-64-4 Antimony Trioxide 87. 544-18·3 Cobllltous Formate 132.107.()6.2 Ethylene Dichloride 
43. 1303·32-8 Arsenic Disulfide 88.14017-41-5 Cobaltous Sulfamate 133.6Q.Q0-4 EDTA 
44. 1303·28·2 Arsenic Pentoxide 89.56-72-4 Coumaphos 134. 1185-57-5 Ferric Ammonium Citrate 
45. 7784-34-1 Arsenic Trichloride 90. 1319-77-3 Cresol 



I' 

I II. HAZARDOUS SUBSTANCES 

CAS Number Chemical Name CAS Number ChemiQI Name CAS Number ChemiQI Name 

I 137. 7783·50-8 Ferric Fluoride 192. 74-89·5 Monomethylamine 249. 7632~.0 Sodium Nitrate 
138.10421-48-4 Ferroc Notrate 193. 300·76·5 Naled 250. 7558·79-4 Sodium Phosphate, Dibasic 
139. 10028-22-5 Ferric Sulfate 194. 91·20·3 Naphthalene 251. 760 1·54·9 Sodium Phosphate, Trobasic 

I 140. 10045-89-3 F'!•rous Ammonium Sulfate 195. 1338·24·5 Naphthenic Acid 252. 10102-18-8 Sodium Selenite 
141. 7758·94·3 Ferrous Chloride 196. 7440-02.() Nickel 253. 7789.06·2 Strontium Chromate 
142. 7720-78-7 ;:~r·ous Su1fJte 197. 15699-18-0 Nickel Ammonium Sulfate 254. 57-24-9 Strychnine and Salts 
143. 206-44.() · Fluor3r•nel"e 198. 37211.05·5 Nickel Chloride 255. 100-420-5 Styrene 

I 
144. 50.()0-0 Forma:denyde 199. 12054-48-7 Nockel Hydroxode 256. 12771-08-3 Sulfur Mo!"ochlorode 

145. 64·18-6 Form1c Ac1d 200. 14216·75-2 Nickel Nitrate 257. 7664-93-9 Sulfuroc Acod 
146. 110-17-8 Fumar1c Ac1d 201. 7786-81-4 Nockel Sulfate 258.93-76-5 2.4.S·T Acod 
147. 98-01·1 Furfural 202. 7697·37·2 Nitric Acid 259. 2008-46.0 2,4,5·T Amines 

I 
148.86-50-0 Guthion 203. 98-95-3 Nitrobenzene 260. 93-79-8 2,4,5-T Esters 
149. 76-44-8 Heptachlor 204. 10102-44.() Nitrogen Dioxide 261. 13560-99·1 2,4,5-T Salts 
150. 118-74·1 Hexachlorobenzene 205. 25154·55-6 Nitropnenol (all isomers) 262. 93-72·1 2,4,5-TP Ac1d 

151. 87-68·3 Hexacnlorobutadiene 206. 1321-12-6 Nitrotoluene 263. 32534-95-5 2.4.5·TP Acid Esters 

I 
152. 67·72-1 Hexachloroethane 207. 30525-89-4 Paraformaldehyde 264. 72-54-8 TOE 

1 53. 70-30-4 Hexachlorophene 208. 56-38-2 Parathion 265. 95-94·3 Tetrachlorobenzene 
154. 77-47-4 Hexachloroeyclopentadiene 209. 608-93·5 Pentachlorobenzene 266. 127·18-4 Tetrachloroethane 

155. 7647.()1.() Hydrochloric Acid 210. 87-86·5 Pentachlorophenol 267. 78~·2 Tetraethyl Lead 

I 
!Hydrogen Chloride) 211.85.01-8 Phenanthrene 268. 107-49·3 Tetraethyl Pyrophosphate 

156. 7664·39·3 Hydrofluoric Acid 212. 108-95-2 Phenol 269. 7446·18-6 Thallium Ill Sulfate 
!Hydrogen Fluoride) 213. 75-44-5 Phosgene 270. 108-88-3 Toluene 

157.74-90-8 Hydrogen Cyanide 214. 7664-38·2 PhosPhoric Acid 271. 8001-35·2 Toxaphene 

I 
158. 7783-06-4 Hydrogen Sulfide 215. 7723·14·0 PhosPhorus 272. 12002-48·1 Trichlorobenzene (all 'somers) 
159.78-79-5 Isoprene 216. 10025-87-3 PhosPhorus Oxychloride 273. 52-Q-6 Trichlorfon· 
160. 42504-46·1 lsopropanolamine 217. 1314-80·3 Phosphorus Pentasulfide 274. 25323-89·1 Trichloroethane (all isomers) 

Oodecylbenzenesulfonate 218. 7719·12·2 PhosPhorus Trichloride 275.79-01-6 Trichloroethylene 

I 
161. 115-32·2 Kelthane 219.7784-41.0 Potassium Arsenate 276.25167-82-2 Trichlorophenol !all isomenl 
162. 143-50.() Kepone 220. 10124-50-2 Potassium Arsenite 277. 27323-41·7 Triethanolamine 

163. 301-04·2 Lead Acetate 221. l'J78-50·9 Potassium Bichromate Oodecyibenzel"esulfor:at'! 
164.3687-31-8 Lead Arsenate 222. 7789~-6 PotaSSium Chromate 278. 121-44-8 Triethylam1ne 

I 
165. 7758-95-4 Lead Chloride 223. 7722-64·7 Potassium Permanganate 279. 75-50·3 Trimethylamine 
166. 13814-96·5 Lead Fluoborate 224. 2312·35-8 Propargite 280.541-09-3 Uranyl Acetate 

167. 7783-46·2 Lead Fluoride 225. 79..()9-4 Propionic Acid 281. 10102.06-4 Uranyl Nitrate 
168. 101 01-63.() Lead Iodide 226. 123-62-6 Propionic Anhydride 282. 1314-62·1 Vanadium Pentoxide 

I 
169. 18256-98·9 Lead Nitrate 227. 1336·36·3 Polychlorinated Biphenyls 283.27774-13-6 Vanadyl Sulfate 

170. 7428-48·0 Lead Stearate 228. 151·50-8 Potassium Cyanide 284. 108.05-4 Vinyl Acetate 

171. 15739-80-7 Lead Sulfate 229. 1310-58·3 Potassium Hydroxide 285. 75-35-4 Vinylidene Chloride 

172. 1314-87-0 Lead Sulfide 230. 75·56·9 Propylene Oxide 286. 1300·71-6 Xylenol 

I 173. 592-87·0 Lead Thiocyanate 231. 121·29·9 Pyrethrins 287.557-34-6 Zinc Acetate 

174. 58-89-9 Lindane 232. 91·22·5 Quinoline 288. 52628·25-8 Zinc Ammonium Chlorode 

175. 14307-35-8 Lithium Chromate 233. 108-46-3 Resorcinol 289. 1332.07-6 Zinc Borate 

176. 121-75·5 Malthion 234. 7446~-4 Selenium Oxide 290. 7699-45-8 Zinc Bromide 

I 
177. 110-16-7 Maleic Acid 235. 7761-88-8 Silver Nitrate 291. 3486·35·9 Zinc Carbonate 

178. 108-31-6 Maleic Anhydride 236. 7631-89·2 Sodium Arsenate 292. 7646-85·7 Zinc Chloride 

179. 2032-65·7 Mercaptodimethur 237. 7784-46·5 Sodium Arsenite 293. 557·21-1 Zinc Cyanide 

180. 592-04·1 Mercuric Cyanide 238. 10588.01-9 Sodium Bichromate 294. 7783-49·3 Zinc Fluoride 

I 
181. 10045-94-0 Mercuric Nitrate 239. 1333-83·1 Sodium Bifluoride 295.557-41-5 Zinc Formate 

182. 7783·35·9 Mercuric Sulfate 240. 7631·90·5 Sodium Bisulfite 296. 7779-86-4 Zinc Hydrosulfite 

183. 592-85-8 Mercuric Thiocyanate 241. 7775·11·3 Sodium Chromate 297. 7779-88-6 Zinc Nitrate · 

184. 10415-75-5 Mercurous Nitrate 242. 143·33-9 Sodium Cyanide 298. 127-82·2 Zinc Phenolsulfonate 

I 
185.72-43-5 Methoxychlor 243. 25155·30-0 Sodium Oodecylbenzene 299. 1314-84·7 Zinc Phosphode 

186. 74-93-1 Methyl Mercaptan Sulfonate 300. 16871-71·9 Zinc Silicofluoride 

187. 80-62-6 Methyl Methacrylate 244. 7681-49-4 Sodium Fluoride 301. 7733~2.0 Zinc Sulfate 

188. 298.00.0 Methyl Parathion 245. 16721-80-5 Sodium Hydrosulfide 302. 13746-89·9 Zirconium Nitrate 

I 
189. 7786-34-7 Mevinphos 246. 1310-73·2 Sodium Hydroxide 303. 16923-95-8 Zirconium Potassium Fluorode 

190. 315·18-4 Mexacarbata 247. 7681-52·9 Sodium Hypochlorite 304. 14644-61·2 Zirconium Sulfate 

191. 75-04·7 Monoethylamine 248. 124-41-4 Sodium Methylate 305.10026-11-6 Zirconium Tetrachloride 

I 
I 
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Reference No. 1 

North Carolina Department of Human Resources 
Division of Health Services 

P.O. Box 2091 • Raleigh, North Carolina 27602·2091 

James G. Martin, Governor 
Phillip J. Kirk, Jr., Secretary 

Ronald H. Levine, M.D., M.P.H. 
State Health Director 

20 December 1985 

Ms. Denise Bland 
EPA NC CERCLA Project Officer 
Air and Hazardous Material Division 
345 Courtland Street, N.E. 
Atlanta, GA 30365 

SUBJECT: Preliminary Assessment Report 
Trend Line Furniture NC D000648436· 
West Holly Street 
Maiden, NC 28650 

Dear Ms. Bland: 

Enclosed please find the Preliminary Assessment report for the subject 
site. This priority is based on review of available data. 

The owner of Trend Line is Mohasco Corp., 57 Lyon Street, Amsterdam, NY 
12010. Mohasco is primarily a carpet manufacturer. 

The Trend Line Furniture Maiden plant was bought from Lawing 
Manufacturing in 1978. Lawing manufactured furniture at this plant from the 
early 1950's until 1978. Trend Line closed this plant in the spring of 1984 
and now uses this space only for a warehouse. During its years of operation 
the Maiden plant produced "case goods" such as cabinets and dressers. 

Sawdust generated at this plant was sold to make fiberboard. A varnish 
and stain sludge was also generated from· the water pan spray booths. This was 
determined to be non-hazardous and was therefore disposed of in the county 
landfill until about 1977. A change in the stains and lacquers used produced 
a more liquid sludge that the county landfill would no longer accept. For 
this reason the sludge was incinerated by Caldwell Systems in Lenoir for the 
last several years that the plant operated. Before disposal the sludge was 
stored in drums in the finishing room. This plant was classified as small 
generator. 

There are no wells at the Trend Line plant in Maiden. The plant has 
always had city water and sewer. The only sewage pretreatment was skimming to 
remove the varnish sludge. 

.. 
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Ms. Denise Bland 
Page 2 

There are no records of spills or disposal of hazardous wastes on this 
site in the past. Due to the age of the facility and the possibility of 
unreported spills or disposal on the site in the past, a low priority is 
assigned to this site. 

On 19 December 1985, this Preliminary Assessment was reviewed by CERCLA 
Unit personnel and by the following representatives from the North Carolina 
Department of Natural Resources and Community Development, Division of 
Environmental Management: Fay Sweat, Groundwater Section and Glen Ross, Air 
Quality Section. 

If you have any questions, please call me at (919) 733-2178. 

JB/tb/0214b 

Sincerely, 

~~ 
Jack Butler, Environmental Engineer 
Solid and Hazardous Waste Management Branch 
Environmental Health Section 
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REFERENCE I 2 

ALL .. WEATHER 

LEVEL· 
Notebook No. 311 
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LOUOOIC ltiQUIIIIMUITS 

IIIVISID • N0V1M1U zt, ,. 
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NOTI: AU. lANGUAGE SHOULD IIPACNAL AND oaJEcnvt 

I. 

z. 

7. 

•• 
9. 

10. 

II. 

IZ. 

IJ. 

ll~ord on front cover of the LCJ9book: TOO No., Site Name 
Site Loc1t1on,Projen M1nager. ' 

All tntrift Itt made US1"9 ink. Draw 1 Single lint through 
trrDt1. ln1t11l1nd dltt corrections. 

Statement of Work Plan, .Study Pial), and saftty Plan 
diSCUSSion and d1stnbut1on to fietd ,,,,;,· w11h tlam membl"' 
t~gnaturft. 

llecord w11ther conditions and general Silt informat1on. 

Sign lnd date .. ch page. Project Manager is to r•.,- and 
Stgn off on tech 1CJ9book daily. 

Doc.umlnt all calibration and pre-operatiOnal checks of 
eq!llllf"lnt. PrO'IIdt senal numbers of equ1pment usld onStte. 

Provi~t r1fer1nc• to Sampling fi1ld Sheets for dlt11l1d 
samplmg 1nform111on. 

Describe sampling locltions i!wi.I1Jiland document all 
chlft9ft fronl P'Qiect plannong documents. 

Provide 1 lite slcetch with sample locations 1nd photo 
IOCitiOftl. 

Maintain photo 109 by completing the ltlmped information 
at the end of the logbook. 

If no lite repretent1tive it on hind to accept the receipt for 
samplet, an entry to that efftct mutt be placid in the 
logbook. 

ltecord 1.0. numbers of COC and receipt for sample forms 
ulld. AltO record numbers of dfttroyect documents. 

Complete SMO information 1n the 'PIC' l)rO'IIdtd. 
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- - - - - - - - - - - - - - -- I .-"•' tJtt.f-1tA-H---&t#lOit9· -· ----·· · NORTH URtltlfiA··DEPARTIIENT OF ·HUIIAN RESOURCES 
SOLID AND HAZARDOUS WASTE IIANAGEIIENT 

PAGE ZZ9 ----i . H03PitTOl . 
. FAClLITY ID . . . NCD9tll6697l . 
" 

NCD0744993H 

NCD91UZ4Z3Z 

NCD065Z981179 

NCD9t1756ta5 
.. 
. NCD9UHn97 

. NCD074503JU 
.. . . NCD000648436· 

" NCDOI13:JZ99l 

' 
NCD9tl756943 

,. 
NCD91li6ZJ45 

.. NCD9tZlZl010 
u 

.. 
M llfCD91ZG91035 

" . .. NCD9tl9ZlZGI 

. . NCD91Zll6964 

.. .. 
' 

NC098li6Z543 
.. 
M . IICD04UZZ79Z 

. . 

------·-·-· 
FAClLITY NAIIE 

CONTACT -- .. ---· 
TIIANSPDIIEit INC • 

JOHN• BRITT 
-------- --

TUNSIIORLD X-RAY c 
c;ORST CHARLES 

···-··- -·. 
TRANSYLVANIA COIIIIU 

"EORY, "ARK ----------
TRASH RE"OVAL SERY 

"CKE JTHAN CHRIS 

TREDECAR INDUSTRIE 
"DORE, ULT 

TREE DIIIENSIONS "F 
SUIIRELL• DREW 

TREND LINE CORPORA 
DAVIS CAIIL 

·-· 
TREND LINE FURNITU 

DAVIS• CARL 

TREND LINE FURNITU 
DAVIS, CARL 

ALPHABETIC LIST OF HAZARDOUS IIASTE FACILITIES ·-----: 

ORPORATION 

NITY HOSPITA 

ICE INC 
IIANAGEit 

s 

G. CORP. 

TION 

RE CORP.· 

RE CORP. 

FACILITY ADDRESS IIAILINc; ADDRESS TELEPHONE 
SG G TRN TR ST OS AREA NUIIBER 

PO lOX 264 X 919 "183-5562 ZOll UOOLE ROAD 
FUETTEYILLE ZllOZ FAYETTEVILLE NC Zll03 
---------- --······· .... ,_ ----- ·--------------- :: 
lOZlO PINEVILLE ROAD 
PINEVILLE 21Z24 
-·---·-·- ·-· --------
HOSPITAL DRIYE 
IIIEVAIID 2171Z 

. --- ------

PO lOX 240766 
CHARLOTTE 

PO lOX 1116 
UEUID 

X 
NC 212Z4 

X 
NC 2171Z 

704 554-8390 

···--------l 
704 814-9111 .. 

]9 ZO RIVER ROAD PO BOX 4730 X X 919 799-5256 " 
lllLIIUGTON Z8403 IIILIIINGlON NC Z8406 

··---·-····-- ··---"·-------------------1 
STANLEY BLYD PO BOlC 5Z09 X 919 633-5165 . 
NEll IIEIN ZU60 NEll BERN NC 21561 

... -·- --· .. --- -·"···-··--·-· -"--------1 
GEORGE WILSON RD. P.O. lOX 609 X 
BOONE 28607 BOONE NC 28607 

INDUSTRIAL PKIIY HIIY lZ1 PO BOlC ltl 
LINCOLNTON 28092 HICKORY ---- __ " _________ ""-- .... 
II EST ttOLLY ST o 
PlAID EN 

P o aox U8 
28650 HICKORY 

E 
NC 21601 

E 
NC 28601 

704 26Z-OZZO . 
. -- ··-- •"·-· ""- . ----·-------1 

704 :UI-Z!IZl . 
- "" ···- --------------1 . 

. - ·-··--· ---· .... ·- --·-·- .. -·"·- .. -·"··---------{1 
4TH ST. PUCE SW 
CONOVER 

P.O. BOX 1B8 E 
Z861] HICKORY NC Z8601 

u 

---·· ------ "" ·----- ·--··-----~ 
TRENT DLDS CADILLA 

HEIISON, PAUL 
--------

TRI-AD PICKUP ' DE 
SIUTH HARRY 

·----· --
TRJ-AD PRESS 

LABUDA, RICK 

Till-CITY TIIAIIfSNISS 
COOK, IILL 

C BUICK• INC HIGHWAY 70 EAST 
NEll IEIIN 

PO BOX 1310 
28560 NEW BERN 

X 
NC' Z8!160 

LIVERY, INC. 7609 BOEING DRIVE 7609 BOEING DRIVE E 
GIEENBOIID 27~09 GREENSBORO NC Z7409 

BZ7 Eo SPRAc;UE ST. tZ7 E. SPRAGUE ST., X 
IIINSTON-ULEII Zll07 IIINSTON-SALEft NC ' 27107 

IONS ]136 Hlc;H POINT ROAD 3836 HIGH POINT lOA X 
GREENSBORO Z7407 GREENSBORO NC Z7407 

919 633-Z2ll . 
. ---·- --- -·----~ 

919 661-00]9 . 
.... ---·-· "" .. -·-·----[ 

919 785-0003 

919 B!l!l-1927 

-·-----·--"---"··-- -- ···-· --· ------'"------------------1" 
TRI-STATE CUSTO" FIBERGLASS, I STATE ROAD 1961 PO BOX 369 

27807 lAlLEY 
X 919 2l5-Z461 

NAY, KENNETH 

TRI-STATE IIETALLU 
DUllER• liEOIIGE 

TRIAD FREIGHTLINE 
COWAN, CHARLES 

-------

UILE'f NC Z7807 
·--- --·- -- . ----------·--- ---------------1 

RGICAL• INC. ZlZ IULB •VENUE 212 BULl AVENUE X 704 t6l-U4B . 
USTDNU 21054 GASTONIA NC Z8054 

"---------------· ··- --··· ···------ -----· ------------£:1 
R OF GREENSBO 6420 IURNT POPLAR ROAD PO BOX B949 

GREENSBORO Z7419 GREENSBORO 
X 

NC 27419 
919 27Z-IU3 . 

' 

' 

' 
l 

) 

l 

l 

) 

I 

' 
' 

TRUD PlACK SALES 
VHJTFJELD, JOHN 

919 996-6060 .. ) £ SERVICE INC llB6 SOUTH PARK DRIVE 1386 SOUTH PARK DRI X 
KERNERSVILLE 27214 KERNERSVILLE NC 27214 

·- ·-··-----···-- -------
,, 

) .. 
---·---- ·- .. . --·-··--·--------·--------------'1:1 

-
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~------------------------------NUS CORPORATION AND SUBSIDIARIES . 
REFERENCE I 4 

~--------------~.~--~------------.~---
I CONTROL NO. F4-8909·5Jf3 DATE: 12-28-89 

I 
I 
I 

DISTRIBUTION: 

BETWEEN: Jim Edwards (Compliance OF: Hazardous Waste Compliance 
Officer) Program 

AND: Prince L. Goins, NUS Corporation ~ 
,. 

DISCUSSION: 
- ' .......... . 

'. 
l 

~----------.... 
:LECONNOTE 

TIME: 0900 

PHONE: (919) 733·2178 

I 
I 
I 
I 
I 
I 
I 
I 

I spoke with Mr. Edwards and he indicated that they did not have· a Part A application for RCRA. 

I 
I 
I 
I 

I NUS 067 REVISED 0685 
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Figure 6.--Geologic belts, terranes, and some major structural features within the 
Piedmont and Blue Ridge provinces of North Carolina. 
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Table 5.--Summary statistics defining depth to water, casing depth, and saturated thickness of regolith 
according to topographic group in the Blue Ridge and Pied.ont physiographic province• 

(Statistics for wells penetrating bedrock beneath the western edge 
of the Coastal Plain sediments are given for co•parison.] 

11• llllle rt.-ant Coutal tlala 1 
Well characterlatlc 

Drava an4 Slopes an4 Hllb anti AU Ntaber Drava anti Slopes Bllla an4 AU ...... I' All lhMer 
vall eye flats rlllle• vella of vella valleys and flats r1t11e• vella of vella vella of wlla 

Averaae water level 23.4 37.5 62.9 37.1 S07 22.1 29.] 36.1 ]1.3 2.326 11.1 145 
(feet below land surface) 

Hedlan water level 18 35 so 30 507 20 25 l2 27 2.326 15 145 
(feet below land surface) 

w Aveuae caslna SO.l 57.7 66.6 56.1 698 52.7 51.2 so.o 52.0 2,615 71.7 291 
0 (feet) 

Hedlan caslna 4] 55 60 53.5 691 45 46 41 44 2.615 6] 293 
(feet) 

Aver•&• saturated thickness ]2.2 27.6 20.1 28.0 422 ]].6 24.6 20.4 24.0 1.749 47.7 111 
of reaollth (feat) 

Hedlan saturated thickness 21 20 10 20 422 21 15 9 ll 1,749 44.5 111 
of reaollth (feat) 

!/Topoaraphy of bedrock surface cannot ~ deta ... lned. Influence of topoaraphy on well yleltl ln Coastal Plaln la unknown. 
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REFERENCE I 7 

• 
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C. R. Smith, Secretary 

ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION 
Robert M. White, Administrator 

ENVIRONMENTAL DATA SERVICE 
Woodrow C. Jacobs, Director 
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REFERENCE I B 

NoRTH CAROLINA 

DEPARTMENT OF CONSERVATION AND DEVELOPMENT 

BEN E. DOUGLAS, Dit·ecto1· 

DIVISION OF MINERAL RESOURCES 

JASPER L. STUCKEY, State Geologist 

BULLETIN NUMBER 68 

. '• •, ....... . ... .. . 

• I 
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.·.·· 

GEOLO.GY AND GROUND WATER . 
:. IN THE ,..· ,.... 

Statesville Area, North Carolina 

By 

HARRY E. LEGRAND 

Geologist, U. S. Geological Survey 

• 

.. ~ . 

PREPARED COOPERATIVELY BY THE GEOLOGICAL SURVEY · · 
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18 GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH CAROLINA 

The areas in which the different rock units occur are shown on individual county maps in the text. 
reconnaissance nature of the mapping and the common val'iation of rock types within distances of ten 
feet or even fractions of a foot make the geologic maps less accurate than desired. The type of rock t:: 
trated or thought to ha\·e been penetrated by a well is given with other data in the well tables. The 
on 821 wells are tabulated and given with the county descriptions in this report. In order to compare 
water-yielding properties of wells in the different rock units, tables were prepared showing the average cl£ 
average yield, and other important data for all drilled wells 3 inches or more in diameter in each rock u 

Table 3 shows the relative yields of wells in the principal crystalline rock units in the area. The 
wells have an average depth of 225 feet and an average yield of 24 gallons a minute. The lowest yield 
zero and the highest yield was about 500 gallons a minute. Fifty percent of all wells yield at least 15 
Ions a minute. 

TABLE 3.-AVERAGE YIELD OF DRILLED WELLS ACCORDING TO ROCK TYPE 

Yield Cpllons a minute! 

:-;umbtr ,\nrue Per foot 
Hoek ty1~ or depth Per foot or well 

wells lfettl A\·erafe or btolnv• "·1t~r 
.... u tablet 

Grani~ •••••••••••••••••••••••••••••• ; <5 251 1:' o.o; o.os 
Granite gneiss and schist-cranite 

complex •••••••••••••••••••••••••••• ! 1<5 !05 23 .11 .u 
Grani~-diorite complex •••••••••••••••• ! 21 255 35 .u .JG 
Gabbro-diori~ •••••••••••••••••••••••• ; 51 -102 :J!I .10 .II 
Hornblende rneiss and schist ••••••••••• : 101 2U ~~ .I~ .16 
~liea schist ••••••••••••••••••••••••••• : 5S m 2~ .10 .II 
Sbte and \-oleanics •••••••••••••••••••• : 3!1 U3 15 .11 ,JS 

All •·ells ••••••••••••••••••• : 520 2:!5 :?I .11 .1!1 

I .\ssuming the water table tO be an 8\'er•Je o£ 35 feet btJOW the IUfbCe. 

TABLE 4.-AVERAGE YIELD OF MUNICIPAL AND INDUSTRIAL WELLS 
ACCORDING TO ROCK TYPE 

·.'!> Yteld (gallons a minute) 

~umher A<rraJe A\'era1e Per foot Per £not 
Uoek t~·~ or drpth o£ •·ell orwell 

wrlls tfeetl bolow •-.te 
table• 

Granite •••••••••••••••••••• _ •••• ••• ---l II 506 ··- 0.05 O.OG .. 
Granite &nriss and mica ~ehist-grauite 

comples •••••••••••••••••••••••••.•• 3;' :s~o 3'' .10 .II 
Granite-diorite complex .••.•••••••.•••• 10 32S 52 .10 .IS 
C :ahbro-diorite ••••••••••••••••••••••••. 29 ~~~ :JS ,09 .10 
llornblrnde JUeiss and aehist ........... :w :1;3 liO .IB -·~ ~lieasehisl ••••••••••••••••••••••••••. 1!1 39S 3!1 .Ill .II 
:<lat• and ,·oleaniea •••••••••••.•••••••. ~ 260 31 I'' .II 

All..-.111 •••• ............... 113 :1::' H .11 I'' 

I Assuming the ··ater table to be an anraa:e or 3S feel lodow th•ourf"""· 

The table shows that wells penetrating intermediate or basic rocks such as diorite, gabbro, and 
blende gneiss yield more than wells penetrating acid rocks such as granite, granite gneiss, mica schis 
the slates and related acid volcanic rocks. This difference is probably due to the greater solubility 
basic rocks and consequenth• to the ability of circulating water to enlarge by solution the fractures 
basic rocks. Owing to the scarcity of wells in the Triassic sedimentary rocks, the average expected y. 
wells penetrating these deposits is not known. Mundorff (1948, p. 29) shows that the average yield o~ 
in similar rocks of Triassic age is 17 gallons a minute. 
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INNER PIEDMONT, CHAUGA BELT, 
SMITH RIVER ALLOCHTHON, AND 

SAURATOWN MOUNTAINS ANTICUNORIUM 

METAMORPHIC ROCKS 
ROCKS OF BREVARD FAULT ZONE- "Fish scale" schist and phyllonite, 

graphitic; interlayered with feldspathic metasandstone. marble lenses 
BIOTITE GNEISS AND SCHIST -lnequigranular, locally abundant potas

sic feldspar and garnet; interlayered and gradational with calc-silicate 
rock, sillimanite-mica schist. mica schist, and amphibolite. Contains 
small masses of granitic rock 

FINE-GRAINED BIOTITE GNEISS - Strongly foliated; minor layers of 
amphibolite and muscovite schist 

MICA SCHIST - Gamet. staurolite, kyanite, or sillimanite occur locally; 
lenses and layers of quartz schist, micaceous quartzite, calc-silicate 
rock, biotite gneiss. amphibolite, and phyllite 

AMPHIBOLITE AND BIOTITE GNEISS- lnterlayered; minor layers and 
lenses of hornblende gneiss, metagabbro, mica schist. and granitic 
rock 

AMPHIBOLITE - Metamorphosed mafic extrusive and intrusive rock; 
includes hornblende gneiss. thin layers of mica schist, calc-silicate 
rock, and, rarely, marble. Also includes small masses of metadiorite 
and metagabbro 

MEGACRYSTIC BIOTITE GNEISS - Poorly layered to massive; mega
crysts of microcline and quartz; local mica schist. amphibolite, and 
biotite gneiss 

QUARTZITE - lnterlayered with quartz-muscovite schist, contains 
muscovite, andalusite, kyanite. or sillimanite 

METAGRAYWACKE AND MUSCOVITE-BIOTITE SCHIST- Meta
graywacke (biotite gneiss) interlayered and gradational with muscovite
biotite schist; minor marble and granitic rock 

METAGRAYWACKE. AMPHIBOLITE, AND KYANITE SCHIST- Meta-
1\!raywacke (biotite gneiss) interlayered and gradational with amphibo
lite and kyanite schist; minor ultramafic and granitic rock 

METAGRAYWACKE- Contains quartz and microcline porphyroblasts 

BANDED GNEISS -lnterlayered with calc-silicate rock, metaconglomer
ate, amphibolite, sillimanite-mica schist, and granitic rock 

PHYLLITE AND SCHIST - Includes phyllonite and interlayered biotite 
gneiss 

INEQUIGRANULAR BIOTITE GNEISS-Weakly foliated to massive, con
tains plagioclase megacrysts and, rarely, larger megacrysts of quartz 
and feldspar 

PORPfof!'ROBLASTIC GNEISS- Massive to foliated. granodioritic, mig
matltlc 

GARNET-MICA SCHIST -lnterlayered with amphibolite 

' Yg GRANITIC GNEISS (Middle Proterozoic. 1192 my; 27)- Megacrystic, in 
places contains amphibolite 
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INTRUSIVE ROCKS 
DIABASE - Dikes. gray to black 

CHERRYVILLE GRANITE (Mississippian. 351 my; 20.21)- Massive to 
weakly foliated; contains pegmatites. lithium-bearing on east side 

.CAESARS HEAD GRANITE GNEISS (Devonian to Silurian, 409 my: 13)
Equigranular to porphyritic, massive to well foliated; contains biotite 
and muscovite 

GRANITE GNEISS (Ordovician to Silurian, 438 my; 171- Poorly foliated· 
interlayered with biotite augen gneiss ' 

MIGMATITIC GRANITIC GNEISS- Foliated to massive. granitic to quartz 
dioritic; biotite gneiss and amphibolite common 
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IHTIIODUCTION 

Tblo clraalor ... mmorlaoo the •ukrcround 
woter CONIIIIono In tho PI•....... ..d Bl111 
IUdco pr""lnceo of tho Sollthoulorn Slol•
lho ro .. 011 olio .. 011 tho 11oJ•c: m•P me. U. 

lbero ore ••nrol ••r• ololeYoloplnl woter 
rr .... tlle crouncllll .. 1. reel .... Ia earlier .t.r• 
oprtnc• wore llold bee-• 11117 are commoa 
Ill cOYio or on lowlond olopoo. Abnoet oil 
epr&nc• In tho rectOil rtold a..tweea t to J col· 
lon• por mtmalo •11!1 rortly ollow a elcnlltcolll 
declla• In rteld .-.r&nl o1rJ weather. Doc ••II• 
••ro common Ill liM pa.C, boot tiler are beinl 
r.,.laeod br bored 111\4 clriUod wello. Bored 
wello, llko •• wetlo, are •• milch oe Z tool In 

...... -<: __ ............................. ., .. ... 
... ___,..., ......... _ ...... _. ........ 4 ............ _ ......... .,, ..... .__,...._ 

dlometor ODd ore commoalr Uaod •tth cOD· 
crete or torn cotta ptpr, llleM ••U• do 110t 
odend lllto hard rock and .. 4rJ U "" water 
t..,lorouoa..tow thlbcllto. oru. .. ll. DrtUod 
.. uo,...,ldo ••- 111e,.... -•-•c• 
ofi"''*i·•oter .....,,, M4 ""lela are ... chief 
coocem of thla ,..,...., are cuect to tho hard 
rock .... odoecl u opoa llolea lalo tM rock. 
Althoulh - clrWM welle ore u ooaoll 11 
llac:hH 111 cftan&ller and otllera 11'1 ae larc• 
oe ID lncheo, ... saool -- 1111 II lbolll 
S or I whoo. Abao.C worr weU In rtcoal 
reora 1\ao ben properlr c-truct•d to pro· 
wnt water on tho ......,... from nDIIIII dowa 
tho 011talde of tho culq lnta tho well. 

EYALUATDIG SillS 

A opoclal attempt 11 maole to help thole wllo 
are lntorllted In tho Jloldl ol wolle. Bocouoe 
rtelole ol hlolhrldllol wello Ia lht relf• YUJ 
lfiiiiJ' within dlot.,.c .. u ohort .. 100 fHt, 
ootlmoleo Dl potollllal Jloldo ol proopedtwo ••II• are dllnc:urt to moho. 1blo ract hla led 
froqOMIIIIJ towalll' ollorl11e1, IUIIIIYI C-1, 
lncon•enlencoo, or 1111dlle uldetr In ,...,, 
cuoo. Ao tho 7leld of a .. u 11 ....,.edlclablo, 
tho ned bo.C t~pproacb lo ta atto..,tto a..,., -I percenl .. l boolt,lho clolftCI for a Clrtolll 
rteld rro .. " woU for dllforen& condltloU. 

AlthDIIp ...,., roctoro dotermlnl tho Jlold 
or ••• u. two ......... condllloa .......... Ia• 
........ oane .. a pool laole• for l'ldlq a ••II 
..... 11M•• C<IDdllt•• .............. , ..... 11011 
tblc..,.••· Tho r•tlnp v• ••e• 011 the .... 
lowtnc otate-111: lltp•yloldllol Willa ue 
com._ where tlllck neldooll Mil•.,.. rola• 
throlr low topocraplllc aroM an cooabiMtl, 
........ .,. ..... ln ...... are --.......... 
Hill ....S hilltop• are c-a.IM .. 11J comparta1 
cOftdltl..,• of • etll occordlq to tile lopo• 
cr•phlc ud aoU co-tloae- ella a rotott•• 

- -
:a 

nunc .... u •. f"Of" ... mplw,the tollo•lnl topo• 
1rophtc c"""ltlone are ••••cn•d point voluu: 

,. .... 
•··········•··········· 1. ••••••••• ·--····· ··-····-··--·······-·---··-··-'·--·--·-·····-·---····--·--···-"-·--·--··-11--···--····--"·-········-······· 

.......... , ... .,._ __ __ ...,. 
:::!1. :.:~:: _ ....... ... 
'--... -........ ... ,_ ___ , ... 
a-. ........ c.-...... ... 
o-.............. ._ 

Fll"r• a olio•• nJueo ror certain lopo• 
,,.,.,c cGn .. IIOfto. npra J ahow1 rallnl 
wol1111 for Rll lhlcl&MII. 11M ... 11 aone In 
lhla report lncluolea the normol eolia ....S alao 
lbo relollvely ooft or ••• .. ereol rock. Tho 
lopoll'ophlc conditione anct ooll cGndlllono oro 
a.,.orately r•t•4. and tho pointe ror eocll ... 
oclcled to 1•1 tho total polnle whlcb II'IIJ' 111 
uoed In table I to rale a 1111. 

llolnl two ••II olloo, A onol I, 11 uamplu, 
•• can e"ol11ata each aa to the potenCial J'leld 
of a well. Site •·" prano..,cod rounded 11pland 
(f ·point reline tor lopolflphJ 1n "•· II bovine 
• relall.,oly thin oolllf·polnt rallnl I« aoll 
chlractortallc In tlf. 31, hao a total or ID 
polnta. In I able I tho •••ra1e Jllld lor •lie A 
Ia I IPm 11ollone per rnlnutal. Thla olle hll a 
U·percent chance or Jleldlnl liiJ>Ift ond a 40· 
percent chance of rteldlnl ID IJIIII· Slle I, a 

------==-------- -
I'OIIIf VAI.UI fa. -. I'HICIUICII 

II 
0

D l t I tO II IS 

I e., 
110 

l to 
POIHf CIMIUCIP til .._ 
VAI.UI -IICICII 

,., -----, .. ...., ___ _ .................. -.. ., -..-.-----
11·11 ----,... .. _.. .. _ .. ___ .. _ 

To•l• t-uu •1-•nuiNI•I ofl>flllotr 11 nh-• ... '"""' ,...,, ,,_,,, , ... , 
1 Oat• are baoed on mutm11oa t~epeb or 300 teet 

or .... 111111111 .......... or water I .... of 
obollt 300 teet. No lnlerterenco from pump• 
Inc I• oo111.1mect Momerlnl rotlnc 11 obtain· 
ed by odollnc rat Inc In pointe tor topo1raphr 
and 1011 lhlcluleaol 

Total ,. ... r P,ance of IIICU .. , In percent. tor 
point a ••• a well to rleld ot le .. t-
or. yield 

~IPm ~~IPm ~DIPm tncpm •"• IPntl ~DIPm 

5 :a .. II • z ...... 
• J so 20 ' J •••••• 

' l 5S 2S • l •••••• 

• • 5S 30 II l ...... 
I s 10 35 u f ...... 

10 • IS tO IS 5 •••••• 
II ' 70 t3 II ' ...... 
u • n •• u 10 ...... 
u II , SD 21 12 . ..... .. II 10 Sl 30 .. ...... 
IS •• u st JJ .. ...... 
II .. IS 57 Jl .. ...... 
" n .. 10 tO :ao II 
II 20 " ll ts It IS 
II n .. •• 50 IS .. 
20 21 .. 70 5I n 20 
21 21 ID n St JO u 
u Jl II 7t ,. u If 
u Jt II " .. Jl u 
It n II ,. 10 tD II 
as u n ID n u u 
21 tl ., It .. .. , . 
IT u .. u •• .. to 
21 u IS IJ .. so .. 
21 .. IS •• 7l u .. 
JD 50 •• ., u Sl ., 
JO so " II TS 10 50 

-,.. 
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I 10 II all a Jll 
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draw or olllhl ••1 Ia topol"•phr Cll·polat 
rat1a11 bowlnl • 111041ratatr tblcll aoU Ill• 
point ratlael, baa 1 total ollO polaea, u •••r· 
••• 7fold or so ..... and • 13•perconl chance 
or 7foldlal u ..... Rererrlnl to rtpre •••• 
111 Uaat the IO·polal aile llao Ina than I 
chance In 10 ol 71•1'""- tO 1Pft1 •her••• tho 
30·pola& alto aa .. a..n.r tllan u ., .. clluco 
or 7foldlnl ..... 

Some ~~~~~~~c condlu ... o of the reaton 
.... I few lapotr ..... CI nllllp are Olio- Ia 
flpre 1. WoUo locatM • -•n olopol ora 
C-IIIGIIIJ IBorl prodooctlft lhu -110 011 COli• 
waa olopoo or otniiM a lope a. 81'0114 bill •lllht 
concawe elopoo Mar oadcleo .. ..,a17 rolllal 
opland .,.. •• are e.,aclallr pod oltu for po• 
t .. tlall7 hlp·JI•I...._ -no. a. tile other ......., ... ., v--... ... u.,. or ... pllr ,,. 
••r nae be e.,aclallr .,.. ottao, uo1 thlr 
a!Qald be nolded It ourrece ......... Martha 
••ll Ia ao poor tllat eont-IMUaa Ia potlllbla. 

Nore dlntcultr to llllalr to oce11r In rallnl 
character of aoll on4 rocll Uau Ia rollnl 

- - - - - -
• 

...... _ ... _ .. ...., _____ _ 
.... --·-·-

topoaraphr. Ewer,...~ •'-td be able to •· 
taraaJM IIJ obeorwiiiOII U tile aotl to IIIIo Una 
Uau 7 ootl ud roC.. polllla u ....... Ia llpre 
II and U lhe ooU le lalrlr lhlcll (-r• than 10 
ool) and rocll polnfo), but tile lnlormodlale 
ratlnl• ora dllllcvll to ....... U tllo obaorwer 
lo unnre ol the ooU Uld rocll ratlnl ..,.,.. tho 
l·polnl llhln ooUI wolue be mar ~· 1 10· 
polat waluo for tile alta •lth ao111ronce that he 
lo fllrlr cornet. Whlla quarto of naat, which 
OCCVI II Wllal and II rocll frll'hlnll on Ito 
ar-d. Ia not conolderod a true rock Ia tllla 
report becauao II perolllo 1n Uae ooU aono; • 
••rt• nla Ia manr cu•• Ia eonaldored lo ba 
• aiJchtlr r.wrablo lndlntlod of o 1ooc1 ••II 
••••• 

11>e ,..morlcalrallaf OJIIom Ia not lnlonded 
to be pnclee. 0... peroca ••r rate a partie• 
alar ella .. U potato, wborno ..........- per
••r rato It at n polnto; ouch 1 ••Ill diller• 
IIICI Ia rlllftl ...... - he adolelldlnf. AI• 
moot ... ,_ •• r .. lnl •IU ba wta.la I polal1 
or .. anrqa rltlnl lor • 1111. 

· TI!LD 

n.. tor .. •,eatct' Ia nae •raaue ""' 11 tho 
raported ClpKIIJ ol a well to ,........,. .... r. 
,..., ... , •rlnl • abort pumplnf toot. 11M 
Wllor lftol Ia I waU wiU alablllle If 1 cortala 
limited Jlald or wllhdn•al of watar Ia •ala• 
lllnad; ........ r, a areatar wiUadr1wal or Jf•l• 
•W CIOOI the wator lawai to loU. .. .... , 
cueo the wllar lftal ccattooo1 to fall onlll the,..,..., ....... M lhll ccat-..... ,_,.,., 
•oul4 noult ~ • 118allor rt•ld Ua• u.at oatl• 
aatM 11rller. 11M percaM... or relolln 
rt•l• a. IIGl dlracllr ~'-'• to 1M par· 
c ...... of draw .... ol lila ••tor ....... lout Ute 

- - - -
1ruler percent••• of rteld lo roocho4 before 
tile ,..-eater porcenl•l• or drawdowo. Plpre 1 
1howa an approalmole relation of drowclown to 
rlald for an • .,.,.,. ••II Ia tho nate•. Nota 
lllll 1111 Jflld·dr••clowlt rolaiiDftllllpo ol all 
waUolla within the ahadld ._. and Uaat awer• 
ap c-111.... occur 011 or Mil' Uta llaowr 
line. Ao an eaampl• of tile rolltloe bot•••• 
rlold and *••down. •• ••r eonal•r • ••II 
no rut d"P hawlnl a atauc •••r 1""1 o1 ao 
foot below land eurlaco. CS.. llf. IJ ThiO ••II 
Jlelde tO .... wllh 1 ........... l..,al 11 1 daplll 
or aoarlr no feat; the I'IIDIP ,.,,.. bettor ba 
nl at UO fall (50 percent ot drlwdowa or half 
tho tlllclllleoa ol the ••••rJWIIon a11ou1 H IP'II 
or 10 percalll ol tile relatlwe rtald coald 111 
reallaod. II II -ac•••arr ud -leal 
to 1-•r tho ••tar lent o1 a ••U to a poolllon 
Door tile bottom llftllll the Jfold II 00 poor 
that tile water otond In the ••II to n•e•d. 

There Ia no olmplo dollalllon of lhe rteld of 
• ••lt-apoclallr In 1111 Blue Rld11 and Pled· 
mont prowlacu. Yl•l• for wuloua lawolo of 
tho water Ia lila pumpod well era ranlp 
llno-. The Jlaldo In thlo report lrl conllrl• 
ored to be alanclard lor ••Ill about lOO faol 
deep •hlcb oro pumpad about Ul houro eocll 
clap and In which drowdo- of lhl water lwei 
lo about 200 fall; It lo oeoumod that there Ia 
DO lntorl•rance br pumplnl from other ••U•, 
which would lacruM drawdo-. 
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DEPnt OP WfW 

H- deep llhauld a wall 1M olrWid? Thla 
ull011 Ia nat •• .,. to -·ar for u lacllrid• 
I •aiL ., ...,.. placea fracturu Ia lila rocll 

............. ,...,. Willi .,... ....... 
tillar· ••r - 1M ac-lcaL rt111r• I 

• lila parcaaeap of told ,tald for certain 
.... - •••r• .. •elL 

Tba foil-tar tallle ebowe tiM parcantar• of 
llalllat ra~~eb lllalr Nul•- rtat• llcer• 

deptlla 1111- wlllcll *IUiac Ia -•"•· Aa .... , ..... 
"----··-·------... ________ _ 
... -~~~~~~~~~~ ··-... --·-

,__ ., __ 
• • .. ,. 
• .. 

- - - -
s 

...... _____ .._.. ... ___ ... 
,__ 

moll of the lnlarc-'lac h"ac:turaa occur Ia 
a lOIII 110 dnpar lllu IH fill Hlow ... laa4 
aurfaca. It IDIJ' Ita •Ia• to *W ao .. ,_ lllu 
I SO fHt U lite ,tald Ia WUJ' poor, Of' 110 ..... r 
than 300 fall Ia ..... _ all CUll. 

PIAClURlS II ntl lOCK 

Flpra 10 Ulvatrllea ala dlfflrnl fr~~etura 
palt- Ia roclll ,_atr,.ted ltr walla. Ta 
abapllfJ till IIJwlnU.. U. .... r laltla ud 
IOU lltlcllalll an c.81 ..... d •lfor•, .. 
e~~eh well, Ulld to 10 feat, Ia ISO fMI ...... 
Tbe .,rod•ala .....,.r of tbaaa each ,... 
eraJ pattara of fractwu occwa Ia 101 well• 
Ia .._. Ia pare-. ._ .... aadl IJpl. 
WaU A ,.....r .... ao frK111Na IMI .. U. cu• 
111c; lllanfora, 11M ••D Jt•W. ao ••r. weu 
I ,.. ..... • tnct.n - Ia wll1cll twa or 
•ora fracture• -• 1 r .. ,, .. ltal .. u. 
cu.... Tbla ,,. at ••U a. -- II ••J' 
,tald u •teeh 11 II to ao .,_ fal" 1 period of 
afteraJ ........ , Wdll 11M fractlona an drala• 
ed. ,_ 111 Jtald wiD lllltaiJ' MU... ....... . 
IJ', aa4 .. e _.,.of •ctlae wtll ...... ,._ 
lh ...__. ot walar t.--ltt"to 1M -n lltJ' 
11M 11011 ud the ......... ,... IIIIa ,.,.. of frac• 
hr .. rocll. Thai put of the •eU ltalow Illite 
frachn - -erllloot .. 110 ••r ud acta 
oniJ' 11 • •or•ll ralllnGir lalo wWcll •••• 
dralne. n.. J'llld of .. Ia ••U doaa - Ia• 
cra111 ••Ill lncn .... *-...-. Wall C ,.. • 
alralea OIIJJ'- fracture, • lar11 ........ u. 
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lop of the rreah rocll. lllla waJJ Ia almUar to 
•ell I. It m•r rleld c011aldar•l• woter for a I•• mlllutu unlll the atorad wllar lalllafrec• 
oura 11 droiMd. 'nle par-tat ,tald, ••r 
c"'!llnuoue pumplnr. •Ill ...... • lila par• 
DlldllltJ' of 1111 IOU Ud .. alltarad rocll ud 
... tile ....... t of ·-· .... " Pllaued to ... 
fract.ra. WeU 0 paDIIrataa -raJ frocturaa, 
whlcll CGIIIrlboole e•atl -~~at ...... an4 
e lar1e froclllra at a .,... of ..,. 10 fill. 
WaU E p11Mtrat1e -•rat -au. to,..,.._. 
alaed fracturea. n.. .. fracturea are lar11r 
lncl •ore cloaelr apaced Ia tile ..,.... part o1 
11M bldrocllt. Wall r paaatralae oniJ- frac• 
lur- ..... - ............ "' 100 , .... 

I&TU TAIU! 

Tbe waler talale, or ..,...r nrfaca of tile ... 
der....,.... r .. erwolr, c•l._.t, lhcholea 
Md reOacla chanpe Ia •41rrr-d llorap • 
Darta1 droulfate •• ... IYiclnca of a f1lllnc 
water 1""11 wbla lfiMJ' llltall- •ella 10 drr. 
Wa 1110 Cia detect I 1-ar1a1 of lha WIIIP 
Iaiiie locaUJ' arOIIIId ••Ill rr- which woler 
11 pumped. llaera II a conllnuat dleclaar1• of 
1round •alar bJ' Hepop lato llreoma. bJ' 
eupore11011. oad bJ' troaeplrou ... lbr0111h ,.,. 
llallon. The dlecbarp ·CIIIIII I fPidull ·-· 
erlnr of the water talala .. capt lor parlode 
durtnc oad lmmldlelaiJ' after elrnlllcanl pre• 
clpllat1011 •halt rechlrr• to the llnderrroulld 
reoenolr 11ceed1 11M dlachlrca from It and 
lha •1ter Iaiiie rl1... Fl111r1 II ahowa lha 
lrencla of walar·l••al n-ation Ill e wall at 
Chopal Hill, H. C. llae woter lanl In thla ••II 
11 controlled entlralr bJ' natural conc1111 ... 1, 
lllcl Ita nuctuallon Ia l:rplcal of that Ill liM re· 
11.... Tbare Ia 1 cllarecterlltlc 1eaaanal 
chance Ia the •alar labia, •lllch IM,tlll lo da• 
cline Ia April or Mar _..,, lo lba lncra11lar 
amouat of IYeporall• Md troalplrallon of 
planta. Ia Nonmblr or Daca•blr, •hi• much 
of lhl ll'eplall... ••• become dormlnt, lba 
praclpiiiiiOII flrll malltaa .. 1M e~~nuaertlnle 
loll•,.olaiUre dellclencr &IMI th• •r••• be· 
com•• affectl•e Ia productar racharca. and 
lha woler table ba,tae to rlaa. In a J'IU of 
-~~aJ rllntatl lbe racbarp to 11M uackr• 
rr-• ruenolr Ia l'f'Pr"O.,Nilll' ••• to 
11M dlachar11 from II, eo lllot 11M wa1er table 
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ToW. 1.-c _ _.,., •I ,.,_., '""'""•• _. .. ,., •'-1m111c '""",. _,.,,ill .. ,.,.,. 
cc ... c ... nu ... In part a per aoiUI.., eacept •• lndlcatecl, Occurr-•, where -ed. Ia II•• Ia 

parentlleele after c-enlrall .... l 

Silica 131011 •••••••••••• 

Iron IFal ••••••••••••••• 

Calcium IC•t tlld 
......... 1-lllct •••••• 

Bicarbonate IHCOal ••••• 

SuUale cso.t •••••••••••• 

Chloride (Cit ••••••••••• 

Floaorlde IP'I •••••••••••• 

Chanclari.Clo alfectt • -••r ue 

Rar•lJ I••• than 15 or aoon Forma hard acalt Ia pap.a ud lloUara 
u..a 45, comm..,IJ 21 to U. bill aol ooraoaiiJ a ••rt- problem 

Ia lbo rtll .... 
CoouaGDll' Ieee lhaa D.J Ia Moro thea O.J pplll atllat la...trJ, 

Mlunl -••r. bul corrMI... utanalla, and ftaturea reddllb browa. 
or traa plpea rrom -•ar 
wllb pH ltat thea 1.1 caa .. 
a fllriJ coaua• lr... prob· 

I••· 
RlrtlJ' I••• lhaa I or more 

u..a 10 (co-GDIJ' Ito 10 
Ia -•ar beauth IIcht· 
cotorecl eoUa and n to 50 Ia 
-••r b•eath darll·colorecl 
eoUet. 

c ..... •oat or lbo Ill*••• ..,.. acaJ• • 
r_..,. pr..-rtiH ol -aer. ISH 

111*-•····-·· 
RarelJ 1••• thea II or moro Fonclftlrell- Ia re11• are- 1•a· 

thea 150, commonl:t lO to arallJ' lllch -.,11 to c .... lraoblo. 
I DO, 

Rer•IJ I••• than I or more Foncentrall..,t In re11oa era - 1••· 
than 101, commoalJ I to to. areliJ' hllh •-eta to caoaM trallble. 

Rlr•IJ I••• thea I or more SaltJ' taate to water bll•l.nf -ro thea 
thea to, commoniJ I to zo. • raw hundred porta per .uuoo. 

Rlr•IJ morelhan l,comm ... IJ c..,cenlrelloa lletw- 0.1 ud l,Tppm 
0.0 to 0,1, In -••r rttarde docaJ ofteatll, but 

amount• Ia ••co .. of 1.1 ppm .,.., 
caua mottled -...1 oltoetll. 

Nitrate IN01t ••••••••••• llarelr mora than ZD, com• 
IIIODIJ leae thea II. 

Wlloro conc-raltc. It l"aler that 
20 ppal, C-aJDiaaiiOG rr- IIWIII 
_, bo ..,....,,.... ••••r or coa· 
c-ralloat 1rauer lhu tl pp~a 
m•J bo haraalullo bablea, 

Herein••• •• equlnlaal 
ceco1 ••••••••••••••• 

pH •••••••••••••••••••• 

Tatal or all mlnenl -uer Weier conlalnlal more that I ,000 ppm 
rarel1 &IICiedt UO,conunGIIIJ or dleaol•ed aolldt It •aultable ror 
TD to 150. lllotl parpolll, 

RlrelJ I••• thea 10 or mont 
lhlla 150 cc--ar 10 to 
50 Ia -•er buftth U1hl• 
colored eoU• and to loZOO 
Ia -•er beneath dark• 
colorecl eoUel. 

RlroiJ' I••• than pH or 5,1 or 
mont I""" 1.11co....._., 
S.l to 1.1 Ia ••ler .._... .. 
UpC-colorod toll•..,. 1.1 
to 1,lla water boeKth 
dtrll -colored aollel. 

F•-• c.......,.a. or-. ~~arora 
latbor wiU ror~~~, liar• nttr roraoe 
ocala Ia botltn ... bot -aer ......... • ••• , ..... ""*-•• •• 
lootthaaiO,... Ia -ldorecleoft; 
lllo 110 ppiD, .... l"'llalJ liard; 
Ill to liD ,_,liard; -r• lhta 
liD ppm, rory liard. 

VaiMtleaalllu 1,0 Indicate ocldllf, 
.... corroelroao .. or -••r .... 
enUJ' lacraaall wiU. dtcnua., 
pH, 

- - - - - - - - - -
• 
at tile end or the ,...,. Ia at obout the auna 
l .. el at 8C the belinnlnl or tile JIIU'. Wtlll 
drilled Into rock IIIIJ, when pu........ at IIIU 
capaciiJ, Jtald •lllhiiJ I••• llurlnl lila drt .. t 
part or tha ;rear .......... ··••r table .. 1-. 
\'tl thtre appeara lo ba no .. lcleiiCIIO wpporl 
111e pnaral ballar 111.c the water talllt h•• 
bela dacllaln1 clurlnl recent ,.era. 

OtfiiCAL CIUALin Of 11tl! WATfll 

Ia comparl- with l"ouad water Ia wldeiJ 
acatterecl r•tt..,. ol lhe •orl4. the water Ia 
tho Pfadlll .... t ud Blue IU4 .. pr..tncae ranka 
..,..,... tht beat Ia chemical qualll)'. CS.. leblt 
1.1 Moat of the water Ia low In total dleaolrod 
aolldt Md Ia .. aeraliJ eoft. but -• Ia mod• 
....... , hu4. . 

Jr ... Ia W.Cir It 1M lllotl COIDIDOII C-· 
plaint. A• little aa o. t ppoalperta par ealllloel 
•Ul cauae a red ataln oa plumblnl rbtaret, 
About s or ... ..,. ao ••U• ,aetd eater •lth 
ltat than D.J ppm ollroa. About t or 10 ••II• 
,Celd water wllh Ju•t enoup lr011 to caa•• a 
1U,hl atelll, •d about I or 10 ••II• Jteldl ••· 
tar thai lilt ccaeldarlble ......_ Sotne Iron 
prabl••• roeult whea 1,_ Ia dleeolrod from 
rocb, Md oilier prable- reeult whea water, 
DIPial throa!lll Iron plpoa. coneeqaenliJ plcke 
•P a brown lraa alata bJ' corroal..... It II .,.. 
port ... to dettrllllnt 1111 -ret or ........... 
whether dtaeol••d rrom the rocu or rro.. the 
pltMa. a..rore lftalhode ror 111 re-al u• 
tiiiPioJI4. Moat of b.. water It aallafactorJ 
ror ••• without MJ' type oltroat•aotltallle 11. 
Yet 1111 anal,.la or tile water thoald bo ••de 
at - at t ••U Ia drWecl .. dlter.IM II 
treellaont Ia aoc•••II'J'• It Ia ... pottlolo to 
dlttraolao tht ..... ,, or water bel- a ••U 
11 drWe4. 

COIITAIIIIIA TIOM ._. GaOUHO WA Tell 

r. ., .. or 111o ..... , ...,...... or lhcou•-• 
or ••U• lhat .... lltlar.,.raed wllb allood u 
... al -bar of aeptlc tanllll ....t olbor •ut• 
anaa, II ta proper to 11 .. ••rloat altlatloa to 
tho poNII>WI7 ol _ ........... U ............. 

water .. PPIJ'. 11M teo4encJ' for I"_. ••l
and c __ ..,.... 111111 •lchl be Ia 11-io .. .,... 
.-raUJ' ~ oplud arou towud atroana 
9all•r• oU.raho .. Ill,.,.., ... ••U• •d wute 
ell .. to -ld ccat ... tnall- A weU thai It 
pumped ••r •odll) tho aa•ral - ..... , or 
water •• *- ~1111lnalod water lowU"d II; 
thla cOIIdlll• lo •or• Uk•IJ' •llerw tho ... u Jo 
INII or abaelll thea when It Ia thick. Care 

•'-ld be ....... to ........ 110 ••••r rrom ... . 
land eurface can aup •••IIJ Into tlal ••II 
around the caa&nc. Hal oniJ Ia &be ••U 1111 
Important but ao I• tile ••at• aile. In .-at 
cUr.: tile chMCII af eoatamla .. ld water ri'OIII 
a ... ,. •n• ... ...,...,. lato • ••U .,..lllll ... , 
to predict, bul a r- l"•ral Illata•.,.. cu 
be made, P'or eaampla, at a wuta allaiU • 
deep water table Ia .. rer thea a ahiUow water 
loble, 1211hlck eoll Ia aaler 111M U.ln aoll or 
rock outcrop., 131 allftdJ eoll •IU. -• claJ 
11111 be better lh111 a clean • ....,. aoll or a 
atlckJ ci•J aoll, and Itt • •I• or both lha 
land aurrace and the water tabla a••J rro~a a 
••lila llttttr than ... atowud •· 

Tht eoll and weathered rock are ..,..raliJ 
•R•cll,. In ,.. ... ntlnl waata 111etarlala ri'OIII 
pue1n1 lhroap to ..,.rlJ'Ial rvck rractoaroe, 
but the c-blnattc. of Ill certain type• or 
waetee, IZI nceeatfe quan&lllaa ol dlapoeed 
wutee, lllld (JIIhln eoUt ••J reeall In cOft• 
tamlaaled water reachlnt bedrock rracturoa. 
Oftce Ia the bedrock rraclllrea the c011taml· 
aated water m•J mon •••UJ to water eup• 
pll... OftiJ a email percental• or ••II• ha ... 
lolln c..,lllmlnaled.bul proper cere lalocallal 
ud coaatrucllnl ••II• and wute ellu muat 
b• ...... lo mlnlmln the rlall or coalamlaa· 
lion, MlnlmWII atllftduda epectnld bf health 
oftlclale, 111cll •• tho .. relallnl to permeabll· 
Ill' or the aoU, dleluce belweea a well ....t a 
••••• aile, ..... depth or tho •••• , table, ... ., .. 
be rollo••d. 

GfiiEIIAL STATUEMTS AIOUT CltOUMO WATEil 
..JJI! lfGDI 

1. Orouad water IIIIJ' ba c-ldered •• oc• 
currlaf Ia an llllderll'ouad rea....,..lr, lht ••· 
tar balnf held Ia the ..., ..,acee of the roclr 
lft&lerlall. '111• water table, repr .. •tlal tha 
top ol tho reMnolr, 1•aera1JJ' u .. Iaiiie cia,, 
ar dlalnltl"atld rocll matertal., Ia lhe lower 
part or thl rHa ...... r, Wlllr OCCUI'I In Inter• 
c-ectlnl rreclllrea Ia bedrock; &be rractur .. 
dlmlatab In .. mbor •d elaa with 1acreuln1 
4tplh. Water entera Ulo kaclurae bJ' ltlplnl 
........,. U.. ""eriJ'Inl ciiJ', and drilled ••II• 
*•• water rrom tile•• rracturea, 11M -rca 
or lhlt water •• preclpllallaa Ia ... paeral 
uea or a well llftd not Ia ~ome re111olt place, 

I. A I•J•r or real•al toU aa4 weathered 
rock II•• .., lhe rrtall rocll Ia - place•: 
the thlcb"• of tho eoU ...a weatlltrecl rock 
ran1•• rrom ••ro to •IIPIIJ' •ora U.an uo 
(HI, 

-



- - - - - - - -

oll.-oor-c---.-... --..... _ .. ___ .,_1_ __ .. __ .. .,_ ... ___ _ .... .-...-. 
3. Tbe water table haa a hill and nllor ro· 

ott.., dlat opproallaotolr cOblor- wttll our· 
ace ,..,......,,, altbouttt Uaa wller , .. ,. Ia 

..... ,Railer. CSaa ftC. II. I For ea ... plo, 
cr"ll or rtnr C. lila .,.rfaca ••raaaa ... of 
• water tabla Ia • niJar. llul ..... u. • hill 

water l .. la mar be 30 lo TO fnl bel- 1M 
........ aurlace. cr-· water. IIIla ... rrac• 
oter, hoe U. .. ....._, 10 4rala •••r ,...,.. 
, a.uc. ao .... an.,.. Thta t•dncr llatpa 

Ia pc-lnl U. loCIIIOII of walla Ia rollllon lo 
Clllhar ••U. _. to -rcaa of poaalllo c-· 
tuaaaau-

t. A cloaa aotworll ol atr••- praw.Ua, aa4 
Ia moat placu ca aa •plaaol ana a poi'OIIIIIal 
atraaa lata• tJiaa l lalla ewer. 

s. T-ard lila atr•-• Ia a caat,__. now 
ol ....,.... water. a-a of U. Oldflowlnl 
•-• water Ia •••4 lip lor O<raparotiOII IIUI bJ 
tr.,...tratloa of pleta Ia u.. wan., arau: tho 
ramala*r of uaa .. tor 4lac...,.... •• •••II 
apr ... • u4 u ...,II _. c"-1 .. ., ... Into --·-· I. The .. turalmO'taraenl of •-• walor Ia 
rei•U••Ir allort u4 Ia .._ .. ..,ar,wllora ra• 
atrlctad ao tile •- _..rlflnl tile l"o&•lopo• 
........ ...... m...un, "- a particular 
laad•aurfaca 41<r14e lo doe .. Jac•t atra-•. 

• 
1. Ia ..... cuea - pumplnl ol • ..u 

c .. au the watort .. loloba 4apn•adala0CIIIa• 
lr Ia tile ehapa ol • tmartad - .. Ule epa a of 
lila coaa baiJII In lila waD; bowO<rar, U. or• 
nile dllltrDIIIIIca ol rocll rracturea Ul4 tlla 
c_,.ulllll Mlllra of porm ... Ull)' Mt•"• 
rocll lraclllna .... oororlrlal •U. c-• tlla 
dopnaaadpartof &Ita water tabla.,. ... _. 
•Mnal7 _.e a waiL When two llo..Ur 
....... walla- wttllla a r- .......,. .. '"'ol 
aacll olllaro u.an Ia • at.-..c llllollloood o1 
•-• ,..rf•rette• of puaplaf lft&l llalwan 
lloa two,llulla -.c c ... a U.rt1 Ia- .. , ,.. 
praclablo lalarfer-• ~- t-·rt•l ... l 
waUl ........... ,... ....... ,..._. ,.. ... . 
•4 .. u tliO ....,.. .... part oltM water, .. ,. 
raretr aate41 ....... a par..SIIl alraaa or 
benaatb a lailltap 10 a ...... • •• oppoatta 
al4e. WeU Worfaraaca Ia Iocai. ..,. U.ro Ia 
110 ra,._.. lawerlal ol lba ... ., tallla be• 
c au a a ol pumpla1. 

1. Tho rolatl ... ol tile oleptll ol • ••11 to 
71•14 of tllo oqutlar Ia - ,..,,.. Ia ~~pita o1 
aoraa ballala, water alra .. , ...Ualllato a ••U 
Ia rar•tr loll bJ 4riDJaf ,...,.., UMnfora, 
tllore Ia al••J• • clluca ol ptllnf • tar,... 
.....,., llr JncreulniiM *plh ol tM ••IL Yat 
t111a chalice *-" .-nr •• tliO ••U ••· 
- baeau" lha lat•r-11111 ,_ .. _.. 
1M aiiUitJ ol lila rocu ao elora ... tr-att 
watw decraoM alpllleutllJ willa ........ Mora 
lh• 10 pare_. ol all pwa4 watar ocnra Ia 
1M rtrat 101 leal below tile eater tabla. Oea• 
enur two ••U• aoe '"' •• eacll •W Jlal4 
more ••tar .... - -u too '"' • .,. 

t. Tbe nliiiOIIa ... of ....,....,., to rfold 
Ia ........ ,.... ,.. .... •IIJorUJ ol •• u. 
are locllad • IIUla or -00111 .,...,. alapaa *-• o1 --••ce ... ltec-• u...e le• 
cat-...,..,. Mia lrota -reel of c.._• 
laallOII. Yat tile parcatap ol loe·,._l .. l 
•• u ••• -b ,... ... r .... w. .......... --
.... alopea U... Ill lawlaa41 w ..... foeca<ro .................... ,... • ..u., ... 
..... w eweJ•baclt.. poaltiOII Ia a rt.tcal. 
.. ..,.., ... ..,,. • ._.,-a. .. pua .. _. 
ra<riH .. ....,.. • ..,. M c.at•red -.r••• 
•••• lor .. u.. 

10. Ia poarlll. waU. are mora p.....-etlwa 
and tn4 to ban a -re .... ,. ,..,..,_, 
rfo14 wllantllere Ia atllldt 8Uilla ol•lltltaa 
wltero bar• rocll crof• aut. 'fta pro-• o1 • 
ao11 cower ... lba ••-• ol rocll au&c"" 

- - - - -
10 

... .,..t tMt ••tor mow•• dotmwar4 lnlo tho 
rocll u4 Ia - raa41lr .... nto4 toward tile ... 
Jacllll waner. Ia lact, Ulo aoll cower nueeta 
tbat lntor~ctlal rocll fracturaa .,.. n.U• 
.. ,. to elora water and totranamlt lllo ••Ua. 
Wbare tllere Ia a pod aoU CO'tor, doe walar 
t .. l• pner.U, Uea Ia It; tllaralora, tile olor• 

· .,. c ... cb:r Ia tlla wlclnliJ Ia mocll l"&llor 
Utu wloare bora rocll Ia e.,oea4 Uld •ll•r• 
lba calJ water 111 atorqa Ia Ia tile rocll rrac• 
turaa t11at •llh• be qulcltlr 4rable4. 

It. llnlpla clear·aot atelemanla ......,. tho 
••t•r·rt•"llll propartll& oC tlla war1011a IJP&• 
of rocu are - •• ., to mlllta. ftara are 
IDUJ ,.,.latloo of lpeolaa U4 lllaiUllorplalC 
rocu, lMd for • .....,..,, ... ol UMtr ....,...... 
••••r propartl•• ... , • ., ............ lol• 
lawa: Ul Sooaawbll maaaln .,........ roclla. 
_., ............... cat mat.-phlc rocu. 
aucll u achlata, ,..a••••• •• alataa, wllldl 
_, ....,. aa atiDa.....e ol ~alaorala or u 
alia-oat oC dana,. planae or opaa""a 
..... wlllch water ••r -•· Ia- placaa 
• ,,. o1 rocll ••:r laan ••tlnctl<rW ••t•r· 
ltearlal cliiU'actwlatlc .. lout,. If eo. ll Ia .tao 
llltatr to..,_ dlatlno:tlntopo,rapblc u4aoll· •...U• foaturoa. TopDI"...., u4 aoU•manllo , • ....,.., .,.. , ••• a, ...,..""' ...... , "• 
.... u criteria lor pradlclllll &Ita •at•r· 
,. ...... potenllal ol a waU ......... , ..... . 
water·loaarlaf dlancterlatlca ol a t,. ol 
rocll b7 llaall _, be obecun. .U ur role, 
lllaro .,.. too _, -pi•• t.dora llwoln4 
to )aatiiJ ............... lbooll ... ,..,. ol 
_,,. 1a ............. ,,... o1 rocll. 

II . ..._..,.r walar Ia ......... ~ • ••U. 
... ••tar ,_I ...... , ........ -· ... -IL 'noa ._ • ....,. lacnu .. w1tlt • Ia• 
creMe t. tile r ... al ,_,..... aldlou_. IIIIa 
r••••• ta - • ...,.,.. r.r --.1 .. a .. u 
,.. ..... " ... wD ....... ol ...... 
wlU IICil ..,.,. Ita rt•W 11r 1acre01.., tile 
...... lo 100 ,.... ......... • will ,. ••• 
lola lllaa te o• .... ,.,..,. • _,_ U.U II 
.. :10 ... Willi • 4ro•*- ol 100 .. ... 

II. Sonae -u• tlaat are ....... loaa..Ur 
t ... to ............ all, Ia ,.., .. ,... ..... 
••r Ita ... lO tile r~ ... clrCUIIIataacaa. 
Tha alae ..... ttta, ola ,.. .. ora .... ~ 
rr.. e ahon baller or ,..,......, teat •Mtt tile 
••U Ia c-plat.._ Sllcll • allort teat ••1 ..,. 
.... Ieala tM a-1·t- rteld of tloa well be• 
•- tile tlrat water C. wttWrawe lor• ator• 
.,. .., tile rocll: -twaaa.. .... ..,. .._ .. 
.. , .. w ..,. _ ... ., ,... .,.,_. tllaro 

- - - -
Ia • atllblo odjuatm111t botwHft tho ua-1 of 
••tar lllat the rractur .. c ... foa4 IDlo 11M ••II 
... tho _, of water aVIUIIbla to 4rala 
lhroup 1M owtrlJinl clar Into 1110 lracturea 
loo4lnf lila wall Fatlura ao ban bowladp ol 
wator•lnel fluctuall- M a raault ol ,. ... . 
... Ia 1110 caue of 1110111 ••D pnbl••• ... of 
1M arrcm-• -.cllloloa tbat .. u ...,uea 
aranol .............. u ••• u .... to ...... 
llftatablo rt•lcl. It la prab .. lJ ..... ,......_ A 
rodttcll.., Ia lbe rata ol flllllllllllC ... -·
queniiJ • ralalnl of the eater lft&l wlU rHid1 
Ia a pora•latiJ" .. ,. rt•l'- c-....,. ,.....pen, 
at a moderato rate .... _. ._.,. • waiL 

lt. There ta • toa4ncr lor rocu -•or· 
IJinl au,M•col01"a4 aodlo rfol4 water that la 
1- Ia 41aaol<ra4 aotnarlll •attar .... Ia aoft. 
0. lloa otllar hone!. roclta _....,,.., darlter 
aolla (41U'Il reel. bro-. aad :roUowt tnd to 
Jftl4 water lllat c. •llptlr llarcl. or ...,... aad 
tllat mer cantata obJictt...obla -OIIIIle ol 
troD. 

rs. Jfanr people lblnlt thai • &hallow 4.,U. 
to tho water table Ia aa la41catt... ol • po4 
rt•ld of • potential well. but tllla Ia aat • r.ala 
lo ron-. Ia fact. •hare ....... tolll• ,. 
ontr • t•• foot bto .. lll tlla land -race on aa 
•piU14 ar• .. the rocll lracturaa ••r be eo 
acarce tllat water ••r aat be obla lo mowa 
dowrtwar4 Ia 1M rocll1 It C. llol4 aaar lba 
,.-ound •rlaca ud par.bapa Ia ahlntod out to 
1M tu4 alll'fac• •• a wat •• .,.,. apot oa • ............ 

lt. Tber• are monr ml•lllllM notlona about 
lila natiiiiUIIJ of ,........ water Ia lba r•1.._ 
"Ooaaa ........ artae froiD lacll ol IIMwl .... ol 
lila OC.,...r&Ko ...... .,.,-... ofl"-4 Walor 
... of ........ ....,. .... u.. Tbe- .,. 
,._ .... ,_ ........ c ............ Ia tho 

'"'""'could .......... - •• u .... r ...... 
,_ 1M nlat-• o1 a llaaKod -bar ol 
walla; -r lou doe ...,....,.......,. naanolr 
b&Datll .. , .... or cttr Ia tliO , • .,_ ...._ 
c-platelr 4aplote4 ol lla water. 'nter• llu 
......... ~, .. r ....... ol ...,... 1,000 
,... •• 10 eaftrt rr- wall ...,uea to a 
tnatod ... rraca·••t•r &III'Pir: _.. ~retoa 
c....,, occur• whn u.. toww r.,..lroa 
-• lllaa SOCI,OOO 1.U.. ol water par 4IJ, 
u --• whlclt calf' • r- weUa ._ .,... .. ,. 
m•J IICil prNac:e. raw -• ........ ••rl• 
eaca4 par- wttll dl,...aUI .. ...,_, ..... ol 
•• u ....... .,.. ... water coadl"- ......... .. 
1M ................ c .......... to lltat of 
.... tclpal ... rrace-wator ...,.U••· 

- -
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TMro .,.. ....,, -c•• ol lalarnaallon 
II ,....,DCI·••tn conditione Ia opocUJc 
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GROUND-WATER HYDROLOGY 

Hydrologic Cycle 

The natural and continuous circulation of water between the atmos

phere and the earth is called the hydrologic cycle. Water in the form 

of rain or snaw (precipitation) falls upon the surface of the earth. Par 

drains off directly into streams and eventually to the ocean (runoff). 

Part of the water is evaporated or transpired by plants (evapotranspira

tion). A significant part of the precipitation infiltrates the soil 

cover into underlying rock and reaches the zone of saturation. The water 

in the zone of saturation is called ground water. After it reaches the 

zone of saturation, it flows toward places where it discharges into 

streams or lakes or directly into the ocean, or where it comes near 

enough to the surface to be lost by evaporation. The cycle is com

pleted by the return of water to the atmosphere in the form of vapor 

(fig. 6). 

Occurrence of Ground Water 

Ground water occurs in rock openings that may be either primary 

or secondary. Primary opfl!nings are formed at the same, time the rock 

was formed, such as the spaces between pebbles in a gravel bed. Second

ary openings are those formed after the rock was formed, such as fracture 

and solution openings. Crystalline rocks, including granite, gneiss, and 

schist, have little pore space between the component grains. The opening. 

which yield water in these rocks are secondary, and include joints, 

fractures, cleavage planes, planes of schistosity, bedding planes, and 

solution channels. These are not uniformly distributed through the rock. 

Most of the ground water in the Asheville area occurs in secondary open

ings. Some exceptions are water in local sand and gravel deposits. 

An underground zone or layer which is a source of water is called 

an aquifer. Where the water is not confined benea~h an impermeable layer 

of rock, the upper surface of the zone of saturation (called the wa~er 

table) is free to rise and fall with changes in atmospheric pressure and 

precipitation. It is not a flat surface but generally reflects, in a 

subdued way, the irregularities of topography. The water table inter- ( 

sects ground level at springs, streams, lakes, and ponds. wnere ground 

water occurs only in irregularly distributed fractures and other second

ary openings, the water table can be very irregular or discontinuous. 
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FIGURE 6.- DIAGRAM OF THE HYDROLOGIC CYCLE. 
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Under artesian conditions, water is confined under sufficient 

pressure to cause it to rise above the level at ~ich the aquifer is 

penetrated in a well. An artesian well is not necessarily a flowing 

well. The tmaginary surface that coincides with the static level of 

the water in the artesian aquifer is called the piezometric surface. 

Almost all hand-dug wells are water-table wells. It is possible 
~ 

that a·few of the deeper ones in this area, which were blasted into 

solid rock at the bottom, may be artesian. Some of the drilled wells 

are known to be artesian. These include several flowing wells and 

others ~ere the static water level differs substantially from the 

water level of a nearby dug well or body of surface water. In most 

. of the drilled wells inventoried in the course of this study, it was 

not pQs~ible to determine whethe_r water-table or artesian conditions 

prpvail, because the depth at ~ich water was reached is not known. 

Springs are usually located at the head of a draw or the foot 

of a bluff. Springs may occur ~ere the water table intersects the 

ground surface, as at changes in slope. 

Because of soil cover or sealed enclosures, it is usually dif- 41( 
ficult to ascertain the nature of the origin of springs. In a few 

larger-'springs, the water can be seen issuing from fractures in the 

rocks:· Most smaller springs appear to issue from the contact of soil 

or saprolite and unweathered rock. In this type of spring, water seeps 

into the soil on a hill and forms a thin zone of saturation just above 

impermeable bedrock. Where bedrock crops out, the ov.erlying zone of 

saturation intersects the ground surface, forming a spring. 

Current Use of Ground Water 

Springs 

Springs are common throughout the Asheville area, particularly 

in the hills. Most of the springs are small, with yields of abou~ 1 

gpm {gallon per minute) or less. 

The largest spring known in the area is Bubbling Spring, in the 

flood plain on the southwest side of the French Broad River, 1 mile 

northwest of Hot Springs (Madison County). It has a reported yield of 

about 250 gpm when pumped. The water is probably rising from the Rome 

Formation through a thin cover of alluvium. The Rome Formation has 

many minor crenulations and dips nearly vertically in exposures in ~he 
• 
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29 Physlclll Prop11rti111 11nd Prlnr:ip/111 1 Ch. 2 

Table 2.2 Range of Values of Hydraulic Conductivity 
and Permeability 

Rocks Unconsolidated k /( K K K 
~----+--d_e_p_os_it_s__ (dorcy) (cm2) (cmls) (m/s) (gallday/ft2) 

10_, 

Table 2.3 Conversion Factors for Permeability 
and Hydraulic Conductivity Units 

10 

Permeability, k* Hydraulic conductivity, K 

cm1 

cml 1 
ftl 9.29 X 101 
darcy 9.87 x 10-9 
mis 1.02 x 1o-1 
ft/s 3.11 x 1 o-• 
U.S. gal/dayfftl 5.42 x 10-1 o 

ft1 

1.08 X JQ-3 
1 

1.06 X J0-11 
1.10 X 10·6 
3.35 x 1o·7 

5.83 X 10-13 

darcy 

1.01 X JQI 

9.42 X 101° 
1 

1.04 X 10' 
3.15 X 104 

5.49 X 10-1 

*To obtain kin ft1, multiply kin cm1 by 1.08 x 10-1. 

m/s 

9.80 X 101 
9.11 X 10S 
9.66 X J0-6 

1 
3.05 X J0-1 
4.72 X J0-7 

ft/s 

3.22 :-: 103 
2.99 X 106 
3.17 X JO-S 

3.28 
1 

1.55 X J0•6 

U.S. gal/day/ft2 

1.85 X 109 
1.71 X 1011 
1.82 X 101 
2.12 X 106 
6.46 X 10S 

1 
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Reference No. 13 

DIVISIOh Of HEALTH SERVICES - EhVIROhMENTAL rEALTH SECTION- WATER SUPPLY BRANCH DATE OF RUN 
Ot;/11t/88 * * * PUBLIC WATER SUPPLY DATA SHEET * * *ONLY SURFACE SOURCE 

~--~~~~----~~~~-------------------w~~rV.~~~~~~~~~~~Hr!~~flF-+~~~~~~k---------------------------------------~ 

PC BCX 1~5 

NC Z8t50 iO't-'tZ8-91Z6 

LENARD F TAYLCR CR MANAGER OFF ISLAhD FORD RD ON w PLT RD c 
18' 
~ •• ~.----------------~ortt----flO~MNN¥f~R~S~N~AM~EF----------------------------o~MN~~~~~~~~rr--------------------------------------------------~~ 
2~ TOWN OF MAIDEN PO BOX 125 
21j 
~::~,----------------~o~z~--~~~:~~~~~:~~~C~l~TYt------------------------------~s~TN~A~F-----------~HHZ~B~6~5~0~----------~~HrC~~~----------------------~ 

0' CITt dR CCMhUNITt COUN1t fND • :1 - SERYEti . CODfi RES- RES C~T REC MOH INS SCH "OT RET SST CAG PIC LOG MRR.SKI:BAT' VIS,HWY AIR CT~ER 
27l MAlDEN·· .018 000-- 1 ., 

06 NO. CONSECUTIVE 
PURCHASING 

07 AVERAGE PRODUCTIOh 

OC01300000 

IhTERSTAT E 
CARRIERS 

·.io 

DESIGN 

PWS 
TYPE 

00040CCOOC 

POPLLATION 
SERVED 

EMER:OEhCY 

coooooocoo 

NO. SERVICE NUMBER CONSECUTIVE 
CONNECTIONS METERS INDICATOR 

"i- :··· ' ,. 
STORAGE MAXIMUM· PRODUCTION 

0001000000 OOOZZOOOIJO 

·~----------------,o~8~P~N~sr---~--TL~A~S~T~SU~R~WFf~t----~B~A~C~1Hl~At~~~C~1~t~R*8~~~A~C~THIH~rllHTM)r---------ftO~E*AC~Tl~V~A~lrlHCMN~------~ATC~t+IVY+lTl~~------------------~ 
BEGIN . ' :DATE COI'PLIANCE CYCLE INDICATOR DATE REASON DATE. 
06/77 · 02/12/86 01 A OC/00/00 C3Z888 

09 POST 
CODE 

REG STATE STATE 
BY REG DIS 

LATIT~OE LCNGITLOE PkSI-IO kATER TREAT~EhTS 
DEG MIN SEC DEG MIN SEC OF SELLER 6 7 8 9 0 1 Z 3 4 5 6 7 8 

~------------~~----~r1~~~~~~----~--~~--~r--~~~---~~}~5~d~~~-,0~8~1r-~1Hlr-7Z~,r-----------~~~\r·~B~Srfl0~.+-e-------------·~t~G~P~------~ 
34 ~3 081 11 Z8. -· 

,:::-------------------------------------------------:__ _____ _ 
57_·----------------------------------------------------------------------------------------------------------------------------------~ 

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



Reference No. 14 

1 06/21/89 1 

NORTH CAROLINA NATURAL HERITAGE PROGRAM ELEMENT LIST 
I 
I 

I I '·" 
scient if i c arrd common r!am~ 
HYBOPSIS ZANEMA II 

I SANTEE CHUB 
DRY-MESIC OAK--HICKORY FOREST 

I 
AMORPHA SCHWERINII I 

SCHWERIN'S AMORPHA 
HEXASTYLIS NANIFLORA j 

DWARF-FLOWERED HEARTLEAF 

I MONOTROPSIS ODORATA I 
SWEET PINESAP I 

STELLARIA COREl I I CORE'S STARWORT I 

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

Reference 

state fed 
stc'\t ~;tat 

sc 

pp 

E LT 

5R 

SR 

No. 22 

Pace 1 

statP. qlc•b 
t"'ank rarr:< 

53 83? 

55 G~,) 

~·=-'·"'" G2G3 

,_ ...• 
.::)t::. G:~~~:~ 

52 G3 

53 G3 
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EXPLANATION OF NC NATURAL HERITAGE PROGRAM DATABASE OUTPUT 

i 
I . 

Probably the most important database kept by the N.C. 
Natural Heritage Program is the one that tracks occurrences of 
elements of natural diversity (rare animals, rare plants, 
geologic features, special animal habitats). The output· 
(pr~ntout) you nave received is a subset of this very large 
database. Each record (an occurrence) is printed out in a 
particular format, the structure of which is explained below. 

EOCODE: Internal coding for 
letter indicates the kind of 

the element occurrence. The first 
element: 

I • 1 A=vertebrate an1ma 
G=geologic ifeature 
!=invertebrate animal 

N=nonvascular plant 
P=vascular plant 
s=special animal habitat 

I 

For vertebrates, the second letter indicates the order 
(taxonomic), with A=amphibians, B=birds, F=fish, etc. For 
vascular plants,: the second letter indicates whether the plant is 
a monocot (M), dicot (D), pteridophyte (P), or gymnosperm (G). 
For nonvascular 'plants, the second letter indicates whether the 
plant is a bryophyte (B) or lichen (L). 

I 
The last 3 digits, following the decimal point, are the 

number of that occurrence of the species in the database. For 
plants, numbers ~ith an H are occurrences reported from before 
1935 which have not been found since. In some cases, H has also 
been used to indicate very vague records, or population!; known to 
have been extirpated. 

I 

I 
NAME: Scientific name of the element. 

I COMNAME: Common name of the element. 
I 

FEDSTAT: Federal status of the species, from Endangered & 
Threatened Wild!ife and Plants, April 10, 1987. SO CFR 17.11 & 
17.12. Department of Interior. Established by the Endangered 
Species Act of 1973, as amended. 

I 
LE = Taxa.currently listed as Endangered 
LT = Taxa c'urrently listed as Threatened 
PE = Taxa currently proposed for listing as Endangered 
PT = Taxa cUrrently proposed for listing as Threatened 

Taxa under r'eview for possible listing ("candidate species"): 
Cl = Taxa with sufficient information to support listing 
C2 = Taxa without sufficient information to support listing 

I 
I 

STATESTAT: status of the species in North carolina. 
from sutter, R.D., L. Mansberg, and J.H. Moore. 1983. 
threatened, and 'rare plant species of North Carolina: 
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For plants, 
Endangered, 
a revised 
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I 
list. ASB Bulletin 30:153-163, and upda~ed lists of the Natural 
Heritage and Plant Conservation Programs. 

E = Endangered 
T = Threatened 
sc = Special Concern 
PP = Primary·Proposed 
SR = Significantly Rare 

E,T,and sc species are protected by state law (the Plant Protection c 
conservation Act, 1979); the other two categories indicate rarity anc 
the need for population monitoring, as determined by the Plant conse1 
tion and Natural Heritage Programs. 

I 

i 
For animals, from Cooper, J.E., s.s. Robinson, and J.B. Funderbt 

(Eds.). 1977. Endangered and Threatened Plants and Animals of North 
carolina. N.C. !Museum of Natural History, Raleigh, NC. 444 pages + i· 
xvi. I 

E = Endangered 
T = Threatened 
SR = Sifnificantly Rare 
sc = Special Concern 
UNK = Undetermined 
EX = Extirpated 

I 
I 

GRANK: Nature Conservancy "global .rank." 
Gl = critically imperiled globally because of extreme rarity or 

otherwise very vulnerable to exinction throughout its rang 
G2 = Imperiled globally because of rarity or otherwise vulnerab 

to extinction throughout its range. 
G3 = Either very rare and local throughout its range, or found. 

locally in a restricted area. 
G4 = Apparently secure globalLy, though it may be quite rare in 

parts of its range lespecially at the periphery~. 
G5 = Demonstrably secure globally, though it may be quite rare 

parts of its range (especially at the periphery). 
GU = Possibly in peril but status uncertain; need more informat 
GX = Believed to be extinct throughout range. 

Q = a suffix attached to the Global Rank indicating questionat 
taxonomic status. 

T_ = an additional status for the subspecies or variety; the G 
then: refers only to the species as a whole. 

I 
I 

SRANK: Nature Conservancy state rank. Coding similar to global 
ranks. I 

I 

COUNTYNAME: Abronym fo~ the county. In general, this is the 
first four let'ters .of the county name. 

I 
QUADNAME: USG's quad map name, at 7. 5 minute scale when 
available. I 

PRECISION: The precision with which the location can be mapped 
from the avai!able information: s=seconds (hundrecis of feet), 
M=minutes (up ·to 1.5 mile radius), G=general (to a place name 
only, or up to . 5 mile radius) • 

2 
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I LA~, LONG: Latitude and Longitude coordinates for the center of 
the occurrence. 

I LASTOBS: Year, month, and day the element was last observed. 
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DIRECTIONS: Bow to find the site. 

GENDESC: General description. A word picture of the site, 
describing the habitat. 

ELEV, SIZE: Elevation and size of the occurrence. 

EODA~A: Information on number, size, condition, and other 
relevant information on the element occurrence. 

COMMENTS: Additional information on the occurrence, the site, or 
sources of information. 

SI~AME: Name of the site as standardized by the Natural 
Heritage Program for internal use. Many sites do not have a name. 

OWNER: Name of owner of the site (some abbreviations used). 

SPECSTAT: Codes indicating special status of the site. 
AEC=Area of Environmental Concern 
DED=Dedicated State Nature Preserve 
ESN=National Estuarine Sanctuary 
EWA=Established Wilderness Area 
EAN=Conservation Easement 
NNL=National Natural Landmark 
NPK=National Park 
NPY=National Parkway 
NSH=National Seashore 
RHA=Registered Natural Heritage Area 
RNA=Research Natural Area (USFS) 
SPK=State Park (incl. State Natural Areas) 
ORW=Outstandinq Resource Water 
WSR=Wild and Scenic River 

••• and a few others, infrequently·used 

OWNERCOM: Conunents on ownership. 

PROTCOMM: Conunents on need for additional protection for the 
element. 

MGMTCOMM: Conunents on need for management of the site for the 
element. 

SOURCE: Best source of information on the element occurrence. 

3 
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TaiM 1. Estmates of Households. for Courties: J~ 1, 1935-:-Cont!nued .. 
(A dash (·) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts 
are not Included. See text concerning rounding and average po!)Uatlon per household) . 

Average 
popU&tlon per 

Households household Fopjatlon 

State and ccurty July 1, 
J!Jy 1, Aprl11, Ollnge. 1980-85 1985 Aprll1, July 1, Aprll1, a,.ng., 1980-85 

1985 1980 (eetl- 1980 1985 1980 
(estimate) (census) N~.mber Percent mate) (CeniUI) (estimate) (eenaua) Number Percent 

Nlw YOik--onn.i 

Ulster .••••••••.•..••••••• !59,800 5!5,862 3,800 6.7 2.82 2.72 162,800 158,1 !58 4,600 2.9 
Warr111 ••••••••••••••••••• 20,600 19,420 1,200 6.2 2.63 2.78 55,200 54,8!54 300 0.6 
VVastington ••••••..••••••• 18,800 17,887 900 !5.1 . 2.88 2.95 58,400 54,795 1,800 2.9 
w~ ................... 30,600 28,443 2,200 7.7 2.79 2.92 88,600 84,581 2,100 2.4 
VVeetcheeter .............. 318,200 307,4!50 8,800 2.8 2.6!5 2.74 868,300 888,599 -300 . 
VVyoming .•••.•...•••.•••• 13,100 12,771 300 2.3 2.90 2.98 40,!500 39,895 700 1.6 
Yatee ••••.••••••.•••••••• 7,800 7,713 100 0.7 2.87 2.71 21,100 21,4!59 ·300 -1.6 

Pbtl1~ •••••••••• 2,294,000 2,043,291 2!51 ,000 12.3 2.84 2.78 6,261,000 ~'!!~;~~~ 379,000 8.4 

Alamance ...••...•....••.• 38,900 3!5,962 3,000 8.3 2.57 2.71 102,400 99,319 3,100 3.1 
Alexander •...••.••.•..••• 9,600 8,!528 1,000 12.2 2.78 2.91 26,700 24,999 1,700 8.7 
AU~ •••.•••.••••••••• 3,800 3,!598 200 4.8 2.!S!S 2.84 9,700 9,!587 100 1.3 
An10n .................... 8,900 8,388 500 !5.8 2.93 3.03 28,300 25,849 800 2.!5 
AU. •••••••.•••••.••••••• 8,900 8,028 900 10.8 2.83 2.77 23,400 22,32!5 1,100 4.9 
Avery •••••••••••••••••••• 5,600 4,828 800 15.i".:.. 2:-53 2.80 15,000 14,409 600 4.2 
a....for1 •••••••••••••••••• 18,200 14,2!53 2.000 13.7 2.68 2.82 43,300 40,3!5!5 3,000 7.4 
Blftll I I I I I I I I I I I I I I I I I I I I 7,300 6,897 400 !5.1 2.94 3.04 21,400 21,()24 300 1.8 
a~ ................... 10,600 10,113 500 !5.2 2.88 2.98 30,800 30,491 300 1.0 
Elrurww lclc •••••••••••••••• 18,500 12,411 4,100 33.0 2.75 2.87 45,600 35,777 9,800 27.5 

ElJncombt ................ 68,500 60,274 8,300 10.4 2.47 2.61 168,400 160,934 7,500 4.7 
9Jrke •••••••••••••••••••• 28,200 2!5,338 2,900 11.3 2.!58 2.73 75,700 72,504 3,200 4.3 
Catlanua ................. 34,300 30,810 3,700 11.9 2.8!5 2.77 92,200 8!5,89!5 8,300 7.4 
Calc::tvrll. I I I I I I I I I I I I I I I I I 2!5,800 23,331 2,400 10.4 2.71 2.88 70,300 67,748 2,800 3.8 
Carr'.:~.,. I I I I I I I I I I I • I I I I I I 2,000 1,931 100 4.8 2.87 3.02 !5,800 !5,829 . .0.2 
Cltt..t ••.......•.••.••.. 19,100 115,128 4,000 28.!5 2.49 2.86 48,800 41,092 7,700 18.8 
Caswell .................. 7,700 8,518 1,100 17.4 2.89 3.12 22,400 20,705 1,700 8.4 
c.tawt:. • • • • I • I I -····· 41,900 37:aos 4,800 12.4 2.8!_ 2.77 1t2..Z.OO.. 10!5.208 7,500 7.1 
O.t.m .•.••.....•....•• 13,900 12,063 1,900 15.5 2.!52 2.74 35,400 33,415 2,000 6.0 
Ollratc ............ ••••••• 7,800 8,847 800 11.1 2.84 2.74 20,200 18,933 1,300 6.8 

Olowen •••••••••••••••••• 41700 4,350 300 7.9 2.78 2.8!5 13,200 12,558 800 4.9 
a.y ..............••.••.. 21700 21490 200 7.8 2.82 2.88 7,000 8,818 400 6.2 
Cw.a..t ••••••••••••••••• 311400 28,458 2,900 10.4 2.70 2.88 88,200 83,43!5 2,800 3.4 
~ ................ 181800 17,258 1,300 7.8 2.78 2.92 52,100 51,037 11100 2.2 
erw ...................... 281100 23,499 4,800 19.5 2.85 2.84 781400 71,043 8,300 11.7 
~ ............... 81,800 74,934 8,800 8.9 2.83 2.98 25!51500 2471180 8,300 3.4 
CUn1tuck ................. 4,800 3,897 900 23.2 2.88 2.80 12,900 11,089 1,800 18.5 
Dare ••••••••••••••••••••• 7,200 !5,359 1,800 34.4 2.38 2.48 171300 131377 3,900 29.2 
Oavf<:lllor1 ••••••••••••••••• 431700 40,010 3,800 9.1 2.69 2.80 118,800 113,182 !5,400 4.8 
Davie •••••••••••••••••••• 101100 8,840 11500 18.0 2.72 2.88 27,700 24,899 31100 12.7 

eupn .................... 14,800 13,993 800 !S.!S 2.80 2.90 411800 40.9!52 'fJ'~ 700 1.7 
Durt.rn •••••••••••••••••• 81,700 55,814 8,100 11.0 2.49 2.81 181,700 ~.ZSI ~'J., 8,900 5.8 
Ed~ •••••.••••••••• 20,400 18,397 2,000 10.8 2.84 3.01 58,500 5!5,988 2,500 '4.5 
Forsyth ••••••••••••.•••••• 100,800 901148 10,800 11.8 ., ~·-·~ 2.82 258,900 243,883 15,200 6.2 
Frrilln .•••••..•....••••• 11,400 91983 1,400 14.0 2.19 2.91 32,800 30,0515 2,700 9.0 
Gastot'1 •••••••••••••• ' ' ' •• 82,200 58,382 5,900 10.4 2.74 2.88 172,000 1821!588 9,400 5.8 

Gil•···················· 31200 2,889 300 10.1 2.92 3.03 9,400 8,875 !SOD 5.9 
GIM'wn •••••••••••••••••• 2,700 21481 200 7.0 2.71 2.91 7,200 7,217 . .0.4 
Gtlnvile •••••••••••••••••• 121000 10,445 1,600 15.0 2.82 2.99 381700 34,043 21700 7.8 
ar-. ................... 51100 5,059 100 1.1 3.10 3.14 181500 18,117 400 2.8 

<3l,jlford •• ' ' •••••••••••••• 1281300 114,084 11,200 9.9 2.52 2.157 3271000 317,154 01" 81800 3.1 
l-tllfiX ••••••••••••••••••• 19,400 18,288 1,100 8.2 2.82 2.98 8e~ooo H,He ~~. 700 1.2 
1-taiT)IItt • ' ••• ' ••••••••••••• 22,700 201148 2,1500 12.8 2.87 2.83 831100 !58,570 3,500 5.9 
l-ll.yw'OIOd •• ' ••• ' •••• ' ••••• 18,400 18,997 1,400 8.0 2.57 2.70 47,900 481495 1,400 3.1 
~1'101"1 •••••••••••••••• 28,800 22,389 4,200 18.7 2.48 2.S9 68,200 58,580 71700 13.1 
Hertford ••••.••••••••..••• 8,000 7,499 500 7.0 2.87 2.97 23,900 23,368 600 2.5 
tic)ke ••••••••••••••••••••• 8,900 6,024 900 1 !5.4 3.13 3.28 22,800 20,383 2,200 10.8 

--------- .. -·---·-·-··. - ----
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Ta~M 1. fslimales d Households, for Qx.uties: Jlly 1, 1985-Continued 
(A dash (·) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts 
are not included. See text concerning rounding and average population per housenold) 

Average 
population per 

Households household PopUatlon 

Statelnd ceulty Jt.ly 1' 
JIJy 1, Apr111, Olange, 1 980-85 19815 April 1, July 1, Aprll1, Ollnge, 1980-85 

1985 1980 (estl· 1980 1985 1980 
(estimate) (census) Nt.mber Percent mate) (census) (estimate) (censue) Number Percent 

tb1h CWI*a-Q)rtn.t 

~······················ 2,100 2,029 100 3.bl .. 2.8t 2.89 6,000 15,873 100 1.7 
I rectal •••••••••••••••••••• 32,200 29,128 3,100 10.7 2.6S 2.81 87,400 82,538 4,900 5.9 
Jackson .••••••••.••••.••• 9,1500 8,502 1,000 11.7 2.54 2.67 27,000 215,811 1,200 4.6 
Johnston ................. 28,500 215,1157 3,300 13.2 2.68 2.78 76,900 70,599 6,300 8.9 
Jones ....•....•..•....••• 3,400 3,203 200 6.6 2.86 3.03 9,800 9,705 100 0.9 
Lee ...................... 115,000 12,914 2,100 16.2 2.68 2.81 40,600 36,718 3,900 10.8 
Lenoir .................... 21,900 20,674 1,200 5.8 2.68 2.80 60,500 59,819 700 1.1 
Uncoln .................•. 16,400 14,674 1,700 t 1.7 2.77 2.87 45,700 42,372 3,300 7.8 
McDowell ..•......•.•.... 13,300 12,224 1,000 8.6 2.69 2.83 36,300 35,135 1,200 3.3 
Macon •.•.•...•.•••.••.•• 9,000 7,701 1,300 17.5 2.53 2.59 23,100 20,178 2,900 14.4 
Madison ....•.•.••..•••••• 6,300 5,844 400 7.1 2.615 2.72 17,200 16,827 400 2.3 
Martin ........•...•..••••• 9,100 8,615 500 5.8 2.89 2.98 26,700 25,948 700 2.8 
MICkfenbJrg •••••••••••••• 170,300 148,987 23,300 15.9 2.54 2.69 443,300 404,270 39,000 9.6 
Ml1ctteU •••••••••••••••••• 5,500 5,283 200 3.7 2.87 2.74 14,600 14,428 100 1 .o 
Montgonnery ••....•......• 8,300 7,760 600 7.2 2.78 2.85 23,800 22,469 1,300 6.0 
Moore .••.•••••...•.••.... 21,200 18,582 2,600 14.1 2.55 2.67 54,900 50,505 4,400 8.8 
Nash ••••.•••••••••••••••• 25,900 23,470 2,400 10.3 2.71 2.83 70,900 67,153 ~ 3,700 5.5 
~ ~er ............. 43,000 37,891 5,400 14.2 2.55 2.69 112,300 103,471 ~,c.. 8,800 8.5 
Northampton •••...•••••.•• 7,400 7,097 300 4.7 2.85 3.03 22,400 ~ • ·200 .0.9 
~ ................... 37,400 30,307 7,100 23.3 2.68 2.96 122,700 112,784 9,900 8.8 
()rar)ge. I I I I I I I I I I I I I I I Itt 30,600 27,044 3,600 13.2 2.38 2.50 82,800 77,055 !5,1500 7.1 
~leo •••••••••••••••••• 4,100 3,878 500 12.3 2.68 2.82 11,000 10,398 600 5.9 
Pllq\.ctMI< I I I I I I I I t I I I I I I 10,700 9,723 1,000 10.3 2.83 2.78 29,400 28,482 .,_lt"-1,000 3.3 
Pa1cler I I I I I I I I I 1 It I I 111 I 1 8,800 7,!5 1 1 1,300 17.2 2.73 2.91 24,400 ~ ,..,, 2,200 10.0 

~-·············· 3,700 3,283 400 11.7 2.78 2.85 10,300 9,486 800 8.9 
Perlon ••••••••••••••••••• 10,600 9,858 800 8.0 2.61 2.93 30,300 29,184 1,100 3.8 
flltt ...................... 33,700 30,198 3,500 11.7 2.85 2.78 95,900 90,146 5,800 6.4 
~k •••••••••••••••••••••• 5,900 5,023 900 17.2 2.42 2.515 14,400 12,984 ~01) 1,400 11.1 
~J:11 ••••••••••••••••• 38,400 32,917 3,500 10.7 2.68 2.77 97,400 ........__ ........ 1, 15,800 6.1 
PJctv'ra1c:l •••••••••••••••• 17,000 15,809 1,200 7.r.~h· 2.87 2.83 48,200 45,481 700 1.!5 
Robeeon •••••••••••••••••• 34,700 31,372 3,300 10.6 3.01 3.19 106,100 101,610 4,500 4.4 
Rocldngtwn .............. 31,900 29,818 2,300 7.8 2.68 2.80 85,500 83,426 2,100 2.5 
F\c)lw ... I I I I If I If t t t I I If I I I 39,100 35,849 3,200 8.8 2.57 2.68 103,600 99,188 4,400 4.4 
Rutherford ................ 21,200 19,221 1,900 10.1 2.68 2.78 !57,000 153,787 3,200 6.0 

~-················ 17,900 18,848 1,300 7.5 2.79 2.95 150,400 49,887 700 1.15 
Scotllnd .••••••••••.•...•• 11,500 10,343 1,100 11.0 2.84 3.03 33,800 32,273 1,400 4.2 
Stfty •••.••..•..•.•.•.••• 18,800 17,378 1,400 8.3 2.82 2.73 50,200 48,517 1,700 3.6 
Stok• ....•••••.•.••••••• 12,400 11,252 1,200 10.8 2.82 2.92 35,400 33,088 2,300 7.0 
Suny ..................... 22,800 21,301 1,1500 7.1 2.64 2.78 60,800 59,449 1,1500 2.!5 
Swain .••••.•••••••••••••• 4,000 3,585 400 11.8 2.65 2.82 10,700 10,283 400 4.3 
Trarwytv~a •••••••••••••• 9,800 8,200 1,400 17.6 2.57 2.75 25,800 23,417 2,200 9.3 
Tyrrell, •••••• , ••••••••• , •• 1,500 1,381 100 7.2 2.79 2.88 4,100 3,975 200 3.9 
Union •••••••••••••••••••• 26,900 22,921 4,000 17.4 2.85 3.00 78,200 70,380 ~ 7,800 11.1 

Varw:e •••• I ............ I ••• 13,200 12,239 1,000 8.2 2.85 2.95 38,300 38,748 ~~ 4.3 .P'' 1,600 
Wake •••••••••••••••••••• 134,200 108,525 27,700 26.0 2.51 2.67 354,200 aG1 ,82'7 52,900 17.8 
Warrw't ••••••••••• I ••••••• 5,500 5,257 300 5.4 2.93 3.05 18,400 16,232 200 1.3 
VY~on ••••••••••••••• 4,900 4,729 100 2.8 2.98 3.10 14,800 14,801 ·200 ·1.8 
W1ta1.9 ••••••••••••••••• 12,100 10,746 1,400 12.8 2.45 2.58 34,200 31;688 2,800 8.1 w.- ................... 34,900 32,300 2,600 8.0 2.72 2.88 98,800 97,054 1,700 1.8 
w ••..........•.•....•. 22,200 20,522 1,700 8.1 2.72 2.84 60,800 58,857 2,200 3.7 
Wlllon ••••• ,, • , ••••••• ,, , 23,300 21.549 1,700 8.1 2.70 2.85 84,400 63,132 .1,300 2.1 
y ldlclrl I I t t t t I I t I 1 1 1 I 1 I 1 t t 11,000 10,211 800 7.5 2.64 2.75 29,400 28,439 900 3.3 
y lltl::flt I I I t I I I t I I I I I I I I I f I 5,800 5,277 1500 9.4 2.67 2.79 15,800 14,934 700 4.8 

' tbltl~ ••••••••••• 248,000 227,664 20,000 8.9 2.65 2.75 685,000 6!52,717 32,000 4.9 
Actan. ··················· 1,400 1,333 100 4.8 2.55 2.63 3,600 3,1584 100 1.7 
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