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January 8, 1990 !PA · RJ:<IlON IV 
ATLANTA, GA. 

C- 586-~ - 0-23 

Mr. A. R. Hanke 
Site Investigation and Support Branch 
Waste Management Division 
Environmental Protection Agency 
345 Courtland Street, N. E. 

Date :--++l /-c+;-"-~+-( 4rJ~--­
S ite Disposit ion : __ ,+f\IP?&(~..=..:::::=..~'------­

E P A Project Man age r: -...,t,._,_ ...... 0_,1\11"'"~.,.__/=------

Atlanta, Georgia 30365 

Subject: Screen ing Site Inspection, Phase I IT 
Trend Line Furntture Corporat ion 
Conover, Catawba County, North Carolina 
EPA ID No. NCD081332991 
TDD No. F4-8909-54 

Dear Mr. Hanke: 

FIT 4 conducted a Phase I Screening Site Inspection at Trend Line Furniture Corporation in Conover, 
Catawba County, North Caroli na. This assessment included a review of EPA and state file material , 
completi on of a target survey and an offsite reconnaissance of the facility and surrounding area. 

Trend Line Furniture was originally constructed in 1956 with additions bu il t in 1963 and 1978. The 
facil ity was operated by Wilford Sigmond Company unti l 1967 and t hen was sold to the Stanley 
Division of Mead Corporati on . Stanley Division operated t he facility under t he name of Trend Line 
Furniture Corporation until 1972 or 1973 . M ohasca Corporati on purchased t he faci lity in 1972 or 1973 
and is presently cont inu ing the operati on under the name Trend Line Furn iture Corporation (Ref. 1 ). 

Trend Line Furn iture Corporation in Conover manufactures chairs, love seats, and sofas. The waste 
generat ed at t his facility included cotton, felt, foam rubber, paper and solid sludge. A liqu id sludge 
or non-flammable solid was generated from lacquer and stain-spray booths, and the sludge was 
dewatered by heating until it was solid . This solid sludge was then transported and disposed of at t he 
Catawba County Landfill. In 1977 or 1978, Trend Line Furn iture Corporation began t o use a different 
stain and lacquer that could not be dewatered into solid form. Instead, it could only be dewatered to 
a heavy syrup consistency, which the Catawba County Landfill would not accept. So, at that time, 
Trend Line Furniture Corporation began to send the liquid sludge to Caldwell Chem ical System in 
Lenoir, North Carolina . The faci lity generates about 7 to 8 barrels of the sludge waste (or 385 to 440 
ga llons) per year (Ref. 1 ). 

Trend Line Furniture Corporat ion had two underground fuel oil storage tanks, with storage capacities 
of 5,000 gallons and 10,000 gallons, respectively. In 1985, t he 1 0,000-gallon storage tank was found 
t o be leaking at a rate of 0.2 gal/hour and Trend Line Furniture Corporation planned to refiberglass 
the tank (Ref. 1, 2) . Trend Line Furniture Corporat ion is a conditionally exempt small quanti ty 
generator (Ref. 3) . The facility did not file as a RCRA Part A application (Ref. 4). 
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Mr. A.R. Hanke 
Environmental Protection Agency 
TOO No. F4:8909-54 
January 8, 1990- page 2 

The Trendline Furniture facility is located in the Piedmont Physiographic Province in the western­
central portion of North Carolina (Ref. 5, p. 19). The topography is characterized as gently rolling 
hills, with elevations within a 4-mile radius of the facility ranging from 850 to 11 SO feet above sea 
level (Ref. 6). Net annual precipitation is approximately 9 inches. The 1-year, 24-hour rainfall is 
approximately 3 inches (Ref. 7). 

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 Conover 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 10-11 to 1 x 1 0-7 em/sec (Ref. 12, p. 29). 

The water systems that provide potable water to most of the 4-mile radius are the cities of Hickory, 
Newton and Conover (Refs. 6, 13). The Hickory water system's source is the Catawba River, and its 
intake would not be affected by runoff from the facility. The Conover water system purchases its 
water from the Hickory water system. The Newton water system has intakes on Jacob's Fork and 
would not be affected by runoff from the facility (Ref. 14). Areas not served by these water systems 
are assumed to use private wells for water supply. Based on a topographic house count and a drive­
by house-to-house survey, there are 150 homes using well water within the 3-mile radius and 500 
homes using well water within the 4-mile radius. The nearest home using well water was located 
6,500 feet due south of the fad lity (Ref. 13). 

Surface water runoff from the facility flows southwest overland for 300 feet into an intermittent 
branch before flowing 2,000 feet south into Cline Creek. Cline Creek flows 13,000 feet south into 
Clark Creek, which flows south for 15 miles; this creek is not used for fishing or swimming over its 15-
mile migration route (Refs. 6, 13). There are apparently no critical habitats or sensitive environments 
within 15 stream miles of the site or its 4-mile radius, but the dwarf-flowered heartleaf is found in 
Catawba County and is an endangered plant in North Carolina (Refs. 15, 16). 

A site 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 500 feet southeast of the facility (Ref. 6). 

NUS CORPORATION 



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

Mr. A.R. Hanke 
Environmental Protection Agency 
TOO No. F4:8909-54 
January 8, 1990- page 3 

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. 

v~ truly yours, 

~-;Is!/~ 
Prince L. Goins 
Project Manager 

PLG/kw 

Enclosures 

cc: Kelly Cain 

Approved: 

NUS CORPORATION 
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letter to Lee Layman, Head, Division of Environmental Management, December 5, 1985. 
Subject: Leaking underground storage tank at Trend Line Furniture Corporation; Conover, 
North Carolina. 
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conversation with Clifford Leonard, NUS Corporation, October 20, 1989. Subject: South River 
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North Carolina Natural Heritage Program Element List, Catawba County, printout date June 21, 
1989, p. 1. 
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&EPA 
POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

SITE INSPECTION REPORT 01 STATEI·02 SITENUM8ER 

PART 1 ·SITE LOCATION AND INSPECTION INFORMATION 
IJ~ IPO~I33>Z..,'il 

II. SITE NAME AND LOCATION 
01 SITE NAME Ut1.,, ('ommott OI'C7.,C:t1DhW<e".,..o'Mel 02 STREET, ROUTE NO , OR SPECIFIC LOCATION IDENTIFIER 

Tr-ervl u""~ ~· ~ c_IL r...~i~ 4-ll, S4-reoc.f P\ca.c-e_ s. ~. 
OJ CITY ~~ 05 ZIP CODE I oe couNTY r7COUNl ~d CCNG 

~.,ve-r 
C00E :)1ST 

2 gr,;, t '3. c ~-\- f:\ \A.) b.P.. ~-:;- IO 
09 COORDINATES I ,j 10 TYPE OF OWNERSHI /Cftec•.,.•• 

LATITUDE i_ LONGITUDE CA. PRIVATE C B. FEDeRAL C C. STATE = 0. COUNTY = E. MUNICIPAL 
'3..5 ..!{2 !/.Q..Jl .Q L .1_~ !:l.O.. • ..O c F. OTHER C G. UNKNOWN 

Ill. INSPECTION INFORMATION 
0 1 DATE OF INSPECTION 02 SITE STATUS 03 YEARS OF OPERATION 

Lo ,I' i ~ ~ACTIVE I~ S"iD I _UNKNOWN 
MONTH OAV YEAR -INACTIVE BEGINNING YEAR ENDING YEAR 

04 AGENCY PERFORMING INSPECTION /Citec• ,.111M_.,, 
CA. EPA X B. EPA CONTRACTOR & lAS c.,..,..p-..,f: ~ C C. MUNICIPAL 0 D. MUNICIPAL CONTRACTOR 

:N,.oltrnnt Nt~me '' """' C E. STATE '= F. STATE CONTRACTOR C G. OTHER 
,N.,.,.olhmtl .s,..,, 

05 CHIEF INSPECTOR oe TITLE 07 ORGANIZATION 08 TELEPHONE NO 

P~\fl.C~ L. tro·, "'~ c k-e..--. \ s-\- tVU. c;. ~oc-..J.io.- ( "folf I q ~CJ- '11 I 0 
09 OTHER INSPECTORS 10 TITLE 11 ORGANIZATION 12 TELEPHONE NO 

tl'\c:.. Ce<\oi"" E.n-.~\~W'\~-\-A\ ~·~+'c:,~ ~ ll~ ~Dt't:.\it., ('-\Dl{l 91><1 -'171( 

C\'~ \...ee~~ ... c:~ ...)- ~'· ~to~\'3.-\- JJ u c; (b...penJ,;. 1 tttxf'i~-11JO 

.... ( I 

~ -r:Rr- Sik ~~-\'it;-C"(_ ( I 

( I 

13 SITE REPRESENTATIVES INTERVIEWED 14 TITLE 15AOORESS I 8 TELEPHONE ~0 

( I 

( I 

( ) 

( ) 

( ) 

.. 
( I 

1 7 ACCESS GAINED BY 1 e TIMe OF INSPECTIOH 111 WEA THEA CONOITlONS 
,Citec ...... , 

it PERMISSION 
IV:oo ?S'D ~,.J ~(!) -Q WARRANT ,.~ 

IY.INFORMA noN AVAILABLE FROM 
01 CONTACT 020Ft~~~ 03 TELEPHONE NO. 

!:'ell y c:,,;., £/!/}, !Lfol/13tJ1-~ 
04 PERSON RESPONSIIIL£ FOR SITE INSPECTION FORM 05AGENCY oe OAGANIZA TION 07 TELEPHONE NO. 08 DATE 

/k;l(rG. L. /i.e/,t~ E/4. #tiS CNJI'wJ;., (~/9.31-77/IJ ~•H-~~~!7 
EPA FORM 2070.13 (7 ·111) 
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POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA SITE INSPECTION REPORT 01 STATEl02SITENUMBEfl 

PART 2 ·WASTE INFORMATION 
AJC. !MslJ' !I :a '2. '19/ 

II. WASTE STATES. QUANTITIES. AND CHARACTERISTICS 
I 

Ot PI"' SICA~ Sr-'TES :•«• J' ., ", 02 "'ASTE QUANTITY AT SITE OJ WASTE CHARACTERISTICS c•oc• ,,, '"''JDO'•' 
.Vtuu:tl :J' •nre :J:.M't.,•ts 

.. SC~IO E S~URRY - .. -.: -'• ,.O.:J#,.Qefll, .t. TOXIC • E SOLUBLE I HIGHLy ·lOLA TILE 

B r>OWCER FINES F UOlJIO TONS . B CORROSIVE F INFECTIOUS J E.<P~OSIVE 

....-c S~UOGE _ G GAS C. R.t.OIOACTIVE . G FLAMM.t.BLE K REACT'-~E 

CUBIC YAROS , 0 PERSISTENT _ H IGNITABLE ~ 1NCOMPUIB~E 

0 OTI'<ER '1 gr ( olr""':'~ ~r. 
.- M NOT AP'P~ICAB~E 

SD-.c1wt NO OFORUMS 

111. WASTE TYPE 

I 
I 

CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT ~2 UNIT OF MEASURE OJ COMMENTS 

SLU SLUDGE <NO t:f4//- ~ Wu_ ~ /u. J..,of ~-,..,.,... e..k.f!:"~ X(}) 

OLW OILY WASTE I 
SOL SOLVENTS 

PSO PEST1CIOES 

occ OTHER ORGANIC CHEMICALS I 
roc INORGANIC CHEMICALS 

ACO ACIDS 

BAS BASES I 
MES HEAVY METALS 

IV. HAZARDOUS SUBSTANCES tSoo AIIO-•Iot ..,., •roovenrtr Clod CAS N_,.,., N/1! 
01 CATEGORY 02 SUBSTANCE NAME OJ CAS NUMBER o• STORAGE. DISPOSAL MEn-100 05 CONCENTRATION oe MEASURE OF 

CONCENTRATION I .... 
I 
I 
I 
I 
I 

V. FEEDSTOCKS ••• '"'"""'.,,.:.as N_,_., ,V//1 
::ATEGORY ~ 1 ~EEOSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER I 

FOS FOS 

FOS FOS 

FOS FOS 

FOS FOS 
I 

VI. SOURCES OF INFORMA noN rCAoiPOCJIC ,.,,_ .... g .. -· ••. - ..,..,., .... IIOOntl 

F;t~ Ad-• ...,.c.( I 
I 

EPA FORM 2070·1JI7·81) 
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I POTENTIAL HAZARDOUS WASTE SITE I. IDENTlFICATION 

&EPA SITE INSPECTION REPORT Ot STA~l 02 SITE NUM8ER 
/OC.. c£)1) g 13 3 Z'91 I 

PART 3 ·DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

I 
II. HAZARDOUS CONDITIONS AND INCIDENTS "T~V,,I 

Jt ....-A. GROUNDWATER CONTAMINATION 02 ~ OBSERVED IDA TE. I ~TENTIAL :ALLEGED 
:3 POPULATIC~ r:CTc~T:ALL'f AFI<ECTED· 04 NARRATIVE DESCRIPTION 

I ~~ \-e.-~ .. "", ......... J.~,.---.J. ~ (~~C) 

I 
I 

01 !!"'8 SURFACEWATERCONTAMINATION 02 _ OBSERVEDIDATE: I ~TENTIAL _ALLEGED 
03 POPULATION POTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION - s,...,'•' c:.-~"""'""" J \-eo..~~ -l-k 

(~~.~. 

01 :C. CONTAMINATION OF AIR 02- OSSERVED!DATE; I _POTENTIAL =ALLEGED 
03 POPULATION POTENTIALLY AFFECTED· 04 NARRATIVE DESCRIPTION 

I AI/A' 
\ 

I 0 1 _ D FIRE EXPLOSIVE CONDmONS 02 ._OBSERVED !DATE: I -POTENTIAL ..: ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRA TlVE DESCRIPTION 

I 
All~ 

_... 
01 _ E. DIRECT CONTACT 02- OBSERVED (DATE. I _POTENTIAL .: ALLEGED 

I 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRA T1VE DESCRIPTION 

N/A-

I 0 t ..:.. F CONTAMINATION OF SOIL 02..: OBSERVED (DATE. I -POTENTIAL :ALLEGED 
~3 AREA POTENTIALLY AFFECTED: 04 NARRA TlVE DESCRIPTION 

jAC:,.II 

I /1//11-

I 
01 .: G. DRINKING WATER CONT AM INA TlON 02- OBSERVED !DATE. I =POTENTIAL :ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

I AI/II-
0 1 : H WCAKER EXPOSURE!INJURY 02 = OBSERVEDIDATE: I ..: POTENTIAL .: ALLEGED 
~3 WORKERS O:Q7E'ITIALL Y AFFECTED. 04 NARRATIVE DESCRIPTION 

I /l/j/1 
I 01 ..: I. POPULATION EXPOSUREJINJURY 02 = OBSERVEO(DATE: ) =POTENTIAL ..._ALLEGED 

03 POPULATION POTENTlALL Y AFFECTED: 04 NARRATIVE DESCRIPTION 

I Ill /!I 
I EPA FORM 2070·1 317·8 t I 
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&EPA - POTENTIAL HAZARDOUS WASTE SITE L IDENTFICATlON 

SITE INSPECTION REPORT 01 STATEe2 SITE NUMBER 

PART 3 • DESCRIPnON OF HAZARDOUS CONDinONS AND INCIDENTS _V_f! [/)()~/33'2.11'11 I 
I II. HAZARDOUS CONDITIONS AND INCIDENTS .c •• , .. _, /1.)//9-

01 .: J. DAMAGE TO FLORA 02- OBSERVED (DATE. l ·= POTENTIAL ;:: ALLEGED 
04 NARRATIVE DESCRIPT10N 

I 
01 .: K. DAMAGE TO FAUNA 02.: OBSERVED !DATE. I .: POTENTIAL .: ALLEGED 

I 04 NARRATIVE DESCRIPTION '""""""""•·•-o•so« .. s. 

01 _ L CONTAMINATION OF FOOD CHAIN 02 _ OBSERVED (DATE; l -POTENTIAL -ALLEGED 
04 NARRATIVE DESCRIPTION I 

I 
01 .: M. UNSTABLE CONTAINMENT OF WASTES 02.: OBSERVED !DATE: l ;:: POTENTIAL .: ALLEGED 

tSDtltS. Rurtolt SlattQ~tt910to1'1:11. L••*'"'CJ 0'/'Ufl"l' 

I 03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

01 _ N. DAMAGE TO OFFSITE PROPERTY 02 _OBSERVED I DATE: l 0:: POTENTIAL -ALLEGED 
04 NARRATIVE DESCRIPTION 

~ I 
I 01 .: 0 CONTAMINATION OF SEWERS. STORM DRAINS. WWTPs 02.: OBSERVED (DATE: l _.POTENTIAL -ALLEGED 

04 NARRATIVE DESCRIPTION 

I 
0 1 .: P ILLEGAL. UNAUTHORIZED DUMPING 02::::: OBSERVED (DATE: l ;:: POTENTIAL -ALLEGED 
04 NARRATIVE DESCRIPTION I 

I 05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL OR ALLEGED HAZARDS 

I 
Ill. TOTAL POPULATION POTENnALLY AFFECTED: 

I IV. COMMENTS "'"' 

I 
v. souRcES oF INFORMA noN rete-,.,.,_ •• _ • 11 ,,. ,.. •. ,_,. ., ....... '"D""" 

I 
I EPAFORM2070·13(7·81) 
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I &EPA 

POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

SITE INSPECTION 01 STATEIA~ITENUMBER 

PART 4 ·PERMIT AND DESCRIPTIVE INFORMATION 
IVC- C~I~'3Z'f91 

I 
II. PERMIT INFORMATION 
0 I TvPE OF PE~ ... IT iSSUE~ 02 PERMIT NUMBER 03 DATE ISSUED 04 EXPIRATION DATE 05COMMENTS 

;•t.;c ,.,.,..,t ,,.IJ. 

- A NPDES 

I 
: B UIC 

_c AIR 

..:o RCRA 

I 
-e RCRA INTERIM STATUS 

=F SPCCPLAN 

:G STATE scoc'Y: 

I 
_H LOCAL Sooc·'•• 

?1 OTHER •Scoc .• ., ' ,.,. . .., . ' ..... J,_,. II ..1. ~ 

.- J "'ONE 

I 
Ill. SITE DESCRIPTION 

0 I STORAGE. DISPOSAL ·C.•oc.., '"" •co:.,, 02AMOUNT 03 UNIT OF MEASURE 0 4 TREA TI.AEN'!' ICIIoc•., 11111 ID..,.I 050THER 

= A. SURFACE IMPOUNDMENT = A.INCENERATION v(" BUILDINGS ON SITE -=B. PILES = B. UNDERGROUND INJECTION 

I ·= C DRUMS. ABOVE GROUND = C. CHEMICAUPHYSICAL 
= D. TANK. ABOVE GROUND = D. BIOLOGICAL 
~TANK. BELOW GROUND ~.,.,.~o...Jl~~ ~-11-s. = E. WASTE OIL PROCESSING 06 AREA OF SITE 

I 
= F LANDFILL = F. SOLVENT RECOVERY 
=G. LANDFARM :::; G. OTHER RECYCUNGIRECOVERY 41~··· 
= H. OPEN DUMP 

&a =H. OTHER =I. OTHER ISHcd-tt 

S.:JK•IYI 

I 07COMMENTS 

I 
I IV. CONTAINMENT 

01 CONTAINMENTOFWASTES:C•oc•OII•t 

= A. ADEQUATE. SECURE jJ( B. MODERATE ~· INADEOUATE. POOR ::::! D. INSECURE. UNSOUND. DANGEROUS 

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

I 
V. ACCESSIBILITY 

I ~ ~ WASTE E.J.$L t AC::ESSIBLE =YES ,X NO 
·)2 COMMENTS 

I VI. SOURCES OF INFORMATION te,. _,.,._ ... • g .,.,.,,.. __ .,..,.,.,._ ,_., 

F"i \-c. f"A...c.o."-e .-..:..t. "i"~--..._ EPA-

I 
I 
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&EPA 
POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION - SITE INSPECTION REPORT 0

NCetJ;~iJn;_ tf~ I 
PART 5 ·WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA 

I 
II. DRINKING WATER SUPPLY 

0 I TYPE 01' DRINKING SUPPL V 02STATUS N/IJ- 03 DISTANCE~ SITE 
=~K•IJ •DlJ'IC.•O'e• .VQf I 

SURFACE WELL ENDANGERED AFFECTED MONITORED 

COMMUNITY A= B.= A.= s.= c.= A. (mil 

NON-COMMUNITY c.= o.x o.= e.= F.-: e. (ml) I 
Ill. GROUNDWATER 

0 I GROUNDWATER USE IN VICINITY •C•oc• """' 

.: A. ONLY SOURCE FOR DRINKING 'f. B. DRINKING =C. COMMERCIAL. INDUSTRIAL IRRIGAnON =D. NOT USED. UNUSEABLE 
lOt"•' soure .. ,v.,..,.l l.llftfte4 ot"., sourc•s 1v~1 I 
COMMERCIAL.INDUSTRIAL.IRRIGAnON 
INO Olllet 11tat., JOIIte•t 1~1 

I 02 POPUL.A nON SERVED BY GROUND WATER 03 DISTANCE TO NEAREST DRINKING WATER WELL (mil 

04 DEPTH TO GROUNDWATER 05 OIRECnON OF GROUNDWATER FLOW 08 DEPTH TO AQUIFER 07 POTENnAL YIELD 08 SOLE SOURCE AQUIFER 
OF CONCERN OF AQUIFER 

2.9 (It I 29 (It) 
C YES '(No 

(gPd) I 
09 DESCRIPnON OF WELLS ""'""''"'9 uooogo. <~eQm . .,..,IOC,_ _,_10 --""~&.-vii 

I 
I 0 RECHARGE AREA 11 DISCHARGE AREA 

=YES COMMENTS ~-.... =YES COMMENTS I 
){NO '}l;NO 

IV. SURFACE WATER 

01 SURFACE WATER USE C•oc•,.•• I 
=A. RESERVOIR. RECREATION =B. IRRIGATION. ECONOMICALLY = C. COMMERCIAL. INDUSTRIAL X D. NOT CURRENTLy USED 

DRINKING WA TEA SOURCE IMPORTANT RESOURCES I 
02 AFFECTED. POTENTIALLY AFFECTED BODIES OF WATER 

NAME: AFFECTED DISTANCE TO SITE 

C..\ tV\<... c. r-t. -e.-\<.. c 2. 'S' (mil I 
c (ml) 

0 (m1) 

V. DEMOGRAPHIC AND PROPERTY INFORMATION I 
0 I TOTAL POPUL.A TION WITHIN 02 DISTANCE TO NEAREST POPULATION 

ONE ( 11 MILE OF SITE TWO 121 MILES OF SITE THREE (31 MILES OF SITE 

~~~ 
~e .. 't 

~<. E$1. z s-o B. E.ri-.:z I oo ~c.)/5'0 ~ 
..,.J :~ ~~E.~:~~scr-.s '10 OF l>ERSONS '•C OF ='~QSO~S I 

JJ '<UMBER OF BUIL::iiNGS WITI-<IN TWO 121 MILES OF SITE 04 DISTANCE TO NEAREST OFF·S!TE BUILDING 

E'i'-· z "5: (mil 

·jS POPULATION WITHIN VICINITY OF SITE p,.,.,,. "''"'""• nsci'IJUK)tl o1 ,.,,. or IIOD~AriOit *''""' '·C"'''" ot S•t• • g. -&~'*· ~·· ,.,,elr t>OOU*Htii'OMI .,.., 

:t. .... ~ "''•""- ... ,1'\c.\"'•~ ~ Q.. c:..hsh4- ',"~s'W--'c 0. o-.J. ~&d 
~. 

I 
I 
I 



I 
I 
I 

POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA SITE INSPECTION REPORT 01 STATE102SITENUMISER 

PART 5 ·WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA IJt:!- bOfi/33Z.9?/ 

VI. ENVIRONMENTAL INFORMATION 

I 0 1 "EAMEABIU Tv OF UNSA TUAA TEO ZONE •Ch~o "'"' 

.A 10·•-10-~cmsec ·.:: a. 1 o-• - 1 o-~ em. sec = c. 1 o-• - 1 Q-3 cm1sec iE't( GREATER THAN 1 0-3 cm1sec 

I 
.}~ ?EAMEABIUTY OF aEDAOCK :-.., •• •o• 

_ A. IMPERMEABLE ..:. B. RELATIVELY IMPERMEABLE =C. RELATIVELY PERMEABLE !: D. VERY PERMEABLE 
&.tSI'"., ;o-6 =·""ncr •o- 4 - • .,-~;miiCJ ,ro-Z- ro-"e'"'IKI IGIIM.,. 111M J 0 • z :m IICJ 

I 
OJ DEPTH TQ BEDROCK 04 OEPTH OF CONTAMINA TEO SOIL ZONE 05SOILQH 

(It) (It) 

J6 NET PRECIPITATIOJII 07 ONE YEAR 24 HOUR RAINFALL 08SLOPE 

I 
SITE SLOPE I DIRECTION OF SITE SLOPE I TERRAIN AVERAGE SLOPE 

'Lo (in) Cf.o (in) 9_. ~ " :;2_.0 ~ 

09 FLOOD POTENTIAL 10 

= SITE IS ON BARRIER ISLAND. COASTAL HIGH HAZARD AREA. RIVERINE FLOODWAY 

I 
SITE IS IN YEAR FLOODPLAIN 

11 DISTANCE TO WETLANDS 15 ocro "'"'""""'' 12 OtST ANCE TO CRITICAL HABITAT lol _.,.,.., .....,,.., 

ESTUARINE OTHER (m1) 

I A. (mi) B. (mi) ENDANGERED SPECIES: " e-n~ ;:;.._ 4-k.......-...:.._ 
1 3 LANO USE IN VICINITY 

DISTANCE TO: 

I RESIDENTIAL AREAS; NA TIONALJSTATE PARKS, AGRICULTURAL LANDS 
eeMMiRC:IM 'INDUSTRIAL/ ~STS. OR WllOUFE RESERVES PRIME AG LAND AGLAND 
-.a. ~d.&-\lo.\ 

I 
I 

A. 0.~ (ml) B. (mil c. (mil 0. (ml) 

t 4 DESCRIPTION OF SITE IN RELATION TO SURROUNDING TOPOGRAPHY .. 
T~t.. \c.-c)... ...... ~ A.C'e.~ 0{:-~...(:'~~ . 

s.\\ ~ "-\.\ 'f ~\d-. tS 

I 
I 
I .. 

I 
I 
I 

VII. SOURCES OF INFORMATION iCAoiHC...,,.,_oa. o.g., ., .. ,.. •. __ ..._ _, 

-RI-e.M~c.-J.~ 
- F\e.\cl. Lc::,\oce~lt-l\.lC) eo,..p. , 

. 

I 
EPA FORM2070·1317·81) 



I 
I 
I - POTENTIAL HAZARDOUS WASTE SITE L IDENTFICATIOH 

&EPA SITE INSPECTION REPORT ~~ STATEr2 5n NJto8ER 

PART 8 ·SAMPLE AND FIELD INFORMATION A/C. 1Jt7fl/ ~3 Z. ~~I 

II. SAMPLES TAKEN A//A 
01 NUMBER OF 02 SAMPLES SENT TO 03 ESnMATED DATE 

SAMPLE TYPE SAMPLES TAKEN RESUI.TS AVAUSI..E I 
GROUNDWATER 

SURFACE WATER I 
WASTE 

AIR I 
RUNOFF 

SPILL I 
I 

SOIL 

VEGETATION 

OTHER 

Ill. FIELD MEASUREMENTS TAKEN N/.11 
01 TYPE 02 COMMENTS 

I 
I .. 
I 

IV. PHOTOGRAPHS AND MAPS 

01 TYPE ~ROUND !: AERIAL j 02 IN cusrooY OF ~us. Co 7? ~ '!::::2. 
1 N.,.OIOIV~anott or~ 

I 
OJ 1.4APS c• LOCATION OF MAPS 

M~LLe.-.,.;..l.L) t..l~~ .,.. YES (e.e~lt"-_... ~·He.\<:~ . t.J~\..o-
.: NO 1 ~ 

, v-I 
V. OTHER FIELD DATA COLLECTEDtP,..,.•-Hte'"''""'' 

I fJ/* 

I 
I 

VI. SOURCES OF INFORMATION .c.,. "'.c""' ,., • ._ ... o 9 ,,., •• ,.., ,.....,.. '"''•"'· ·ooo-.. 

-tJt:.•"in,tJ'Vuo.t/1 -.....t Atc.c.. ..... ~ 
- "'f 

I 
I 
I EPA FORM 2070-13 17·811 



I 
.---.. 

I 
I &EPA 

POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

SITE INSPECTION REPORT 01 STe 102 SITE NUMBER 

PART 7 ·OWNER INFORMATION • iV if)tJ8r3_3Zf'il 

I 
II. CURRENT OWNER($) PARENT COMPANY,, IIOOOC-· 

01NAME 02 D+B NUMBER Oe NAME ' 09 D + B NUMBER 

/Ha.hte~C..C /1~ . .tj·~ 

I 
OJ STREET ADDRESS·".; a~• <J; • ••< I<J4SICCODE 1 D STREET ADDRESS II' o Bo•. RFO • o1c , I'' SICCCCE 

~1 LvB-1'1 ~ 
05CITY r~STATE 07 Z1PCODE 12C1TY J'JSTATE 14 ZIPCCDE 

~~~~ tJ.Y. \2.0\0 

I 01NAME D2D+BNUMBER oe NAME 0~ D•B NUMBER 

I 
03 STREET ADDRESS ,p 0 Bo• RFO • ole 1 r4SICCODE 1 D STREET ADDRESS ,p o Boo. liFO •. e1c 1 111SICCODE 

05CITY r6STATE 07 ZIP CODE 12C1TY r3STATE 14ZIPCODE 

I 
I 

01 NAME 02 D+B NUMBER 08NAME 09 D+B NUMBER 

OJ STREET ADDRESStP 0 Boo. RFO• ere. I r4SICCODE 1 0 STREET ADDRESS II' 0. loo. RFO • ere 1 r 1SICCODE 

OS CITY reSTATE 07 ZIP CODE 12CITY J3STATE 14ZIPCODE 

01NAME 02 D+ B NUMBER Oe NAME 09D+BNUMBER 

I D3 STREET ADDRESS ,p 0 Boo. RFO • ore 1 r:'SICCODE 1 0 STREET ADDRESS 11' 0 lo•. RFO •. etc.1 r I SIC CODE 

I 
OS CITY rll STAT 07 ZIP CODE 12 CITY r3STATE 1o&ZIPCODE 

Ill. PREVIOUS OWNEA(S) ''-'"-"-""'""" IV. REALTY OWNER($),, ___ ..,_,.._,.,., 

I 
I 

D1 NAME ;;.,or2D+BNUMBER D1NAME D2 D+B NUMBER 

S~~ Ji.v;s,·- trF A~~ 
03 STREET ADDRESS II' 0 Bo•. RFO • .,. I 1 04SICCODE 03 STREET ADDRESS rP o. lo•. liFO o. etc.l 104SICCODE 

OS CITY reSTATE 07 ZIP CODE OS CITY reSTATE 07 ZIP CODE 

I 
01NAM;~ D2 D+B NUMBER 01NAME 02D+BNUM8ER 

W,· s...__ 
~ 

~ ....._ 

03 STREET ADDRESS 11" 0. j;,, RI'O o. etc.l I v 104SICCODE 03 STREET ADORESS II' o. lo•. 111'0 • ..... , 104SICCODE 

I 
OS CITY Ice STATE 07 ZIP CODe 05CITY 1011STATE 07 ZIP CODE 

OlNAME 02D+8NUMBER 01NAME 02D•BNUMBER 

I OJ STREET ADDRESS • 0 Bo• AFO • ere: r4SICCODE 03 STREET ADORESS1P O.lo•. III'Oo. ere I I Oo&SICCODE 

I 
OS CITY 

reSTATE 07 ZIP CODE OS CITY 1011 STATE 07 ZIP CODE 

V. SOURCES OF INFORMATION rc••-·•'.,.,..••·•·g·""'""'"'· _.,.,..,.,....otT., 
- h'\-e. V"\.~0 ~,-c:,~ 

I . 

I EPA FORM 207D·I3 (7-1111 



I 
I 
I POTENTIAL HAZARDOUS WASTE SITE I.IDENnFICATION 

&EPA SITE INSPECTION REPORT 01 STAT~1.02 SITE NUMBER 

PART 8 ·OPERATOR INFORMATION HCioogfil~z99/ 

I II. CURRENT OPERATOR ,...,._~""'_,,,_o_.., OPERATOR'S PARENT COMPANY lfiOtHICI~, 

01NAME r2 D+B NUMBER 10NAME r 1 D•BNI.JM6ER 

/fl .. lt .. s~ ~~·......, 
03 STREET ADDRESS •P ~ 5o• itFO • 1rc. ID4SICCODE 1 2 STREET ADDRESS IP 0 So•. liFO • ore .• rJSrCCCCE I 
05CITY rll STATEr7 ZIP CODE a CITY r5 STArers ZIP CODE 

o8 YEARS OF OPERA noN I oa NAME oF OWNER I 
Ill. PREVIOUS OPERATOR(S) IIAIIfiOIIIK""'"''' ,. __ #Odftt""lromo..,tt/ PREVIOUS OPERATORS' PARENT COMPANIES ,1.,.,.,.,., 

01NAME 102D+BNUMBER 10NAME I'' D+B NUMBER 

-rre-J L;,..-L ~~ -~· 
03 STREET ADDRESS tP 0. 8o•.IIFO I. tiC 1 r4SICCODE 12 STREET ADDRESS I P.O. So•. liFO •· orc./ 1'3 SICCOOE 

I 
I 

05CITY riiSTATEr7 ZIP CODE 14CITY I' 5 STATE,16 ZIP CODE 

chi~ AJ.c. 
oa YEARS OF OPERATION I oa NAME OF OWNER DURING THIS PERIOD I 

I 
01NAME r2 D+B NUMBER 10NAME I' 1 D+B NUMBER 

03 STREET ADDRESS IP 0 So•. liFO •. t1c.1 r4SICCODE 1 2 STREET ADDRESS tP 0 So•. liFO •. t1c 1 I'J SIC COCE 

05CITY riiSTATEr7 ZIP CODE 14CfTY r5 STATEr II ZIP CODE I 
08 YEARS OF OPERA TlON I oa NAME OF owNER DuRING THIS PERIOD 

01NAME r2 D+B NUMBER 10NAME I'' D•Bf'<UMBER 

03 STREET ADDRESS,,. 0 8o•.III'O I. tic.! 104SICCOOE 12 STREET ADOAESS IP 0. -· liFO 1. tf<.J rJ SIC CODE 

I 
I 

05CITY 
loeSTATEr7 ZPCOOE 

14CITY I 15 STATE I 111 ZIP CODE 

08 YEARS OF OPERATION I oa NAME OF OWNER CUAN3 na P!JIIOO 

IV. SOURCES OF INFORMATION tCH-- •·•··--·-...-,...,.-., 
- s.~ c..--cJ. u..c.. ~<-'.¥+~\-c. ~ 

I 
I 
I 
I 
I 
I EPAFORM2070·13 (7·811 



I 
I 
I &EPA- POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

SITE INSPECTION REPORT 01 STAr:I02SITENUM8ER 

/1/C L) d) ff/3 3.2 'i'i I PART 9 ·GENERATOR/TRANSPORTER INFORMATION 

I II. ON-SITE GENERATOR IV/11 
OI,..AME 02 D+B NUMBER 

I 
I 

JJ ST;<EET -'DDRESS P c S;• ••: • ,., . l 04SICCODE 

05CITY r8 STATE 0 7 ZIP CODE 

Ill. OFF·SITE GENERATOR($) NjJ4-
01 NAME 02 D + B NUMBER 01NAME 02 D•B NlJMBER 

I OJ STREET ADDRESS rP 0 8<1•. 1"0 • orc.1 r4SICC~DE OJ STREET AODRESS ,,. 0 B<l•. 111'0 •. ore 1 J04SICCODE 

I 
05CITY JOBST ATE 07 ZJPCODE 05CITY r8STATE 07 ZJPCODE 

01NAME 02 D+B NUMBER 01NAME 02 D + B NUMBER 

I OJ STREET ADDRESS rP 0 SO•. 111'0 • orc.r 104SICCODE OJ STREET ADDRESS ,,. 0. SO•. 111'0 o. ore r 104SICCOOE 

I 
05CITY reSTATE 07ZIPCODE 05CITY 108 STATE 07 ZIP CODE 

IV. TRANSPORTER($) ... 
01NAME 02 D+B NUMBER 01NAME 02 D+B NUMBER 

I Cc.l J u~/1 c~,wJ .s<4~14--
OJ STREET ADDRESS,,. 0 SO• RI'O• ore r - 104SICCODE OJ STREET ADDRESS,,. 0 SO•. liFO •· 01c.1 r4SICCODE 

I 05CITY r8STATE 07 ZJPCODE 05CITY r8STATE 07 ZJPCODE 

L~ 1-l.r. 
01NAME 02 D+B NUMBER 01NAME 02 0+8 NUMBER 

I OJ STREET ADDRESS ,,. 0 SOt. 111'0 o. ore. I 104SICCODE 03 STREET ADDRESS tP 0. eo.. liFO o. 01c.1 104SICCODE 

I 
05CITY rSTATE 07ZIPCODE 05CITY IDeSTATE 07ZJPCODE 

V. SOURCES OF INFORMATION ~ae ..... .,.._ ..... , .. .,..,..,,..,.,,._,,,,....,,.., 

I - R k.......C ...;~~ . c..-=t- ts...-". E:"f'!Q 

I 
I 
I 
I EPA FORM 2070-13 17·811 



I 
I 
I POTENTIAL HAZARDOUS WASTE SITE L IDENTFICAnON 

&EPA SITE INSPECTION REPORT 01 STATEI02 SITE NUMBER 

PART 10 ·PAST RESPONSE ACnVmES llJ C- LJ--'2St/,?.~Z99/ 

II. PAST RESPONSE ACTIVITIES AJj~ 
01 ·-A WATER SUPPLY CLOSED 02 DATE OJ AGENCY I 
04 OESCRIPnON 

01 _B. TEMPORARY WATER SUPPLY PROVIDED 02 DATE OJ AGENCY 
04 DESCRIPnON I 
01 .: C. PERMANENT WATER SUPPLY PROVIDED 02 DATE OJ AGENCY 
04 DESCRipnON I 
01 -D. SPILLED MATERIAL REMOVED 02 OATE OJ AGENCY 
04 DESCRIPnON I 
01 - E. CONTAMINATED SOIL REMOVED 02 DATE OJ AGENCY 
04 DESCRipnON I 
01 _F. WASTE REPACKAGED 02DATE OJ AGENCY 

I 
04 DESCRIPnON 

01 C G. WASTE DISPOSED ELSEWHERE 02DATE OJ AGENCY 
04 DESCRIPTION 

I 01 =H. ON SITE BURIAL - 02DATE OJ AGENCY 
04 DESCRIPTION 

I 01 _I. IN SITU CHEMICAL TREATMENT 02DATE OJ AGENCY 
04 DESCRIFnON 

01 _ J. IN SITU BIOLOGICAL TREATMENT 02DATE OJ AGENCY 
04 DESCRipnON I 
01 _ K. IN SITU PHYSICAL TREATMENT 02DATE OJ AGENCY 
04 DESCRIPnON I 
01 _ L. ENCAPSULAnON 02DATE OJ AGENCY 
04 DESCRipnON I 
01 _ M EMERGENCY WA::iTE TREATMENT 02 DATE OJ AGENCY 

I 04 DESCRIPOON 

01 ·: N CUTOFF •'iALLS 02 DATE OJ AGENCY 

I 
04 DESCRIPnCN 

C t : 0. EMERGEII<CY OIKING SURFACE WATER DIVERSION 02 DATE OJ AGENCY 
C4 DESCRIPnON 

I 01 = P CUTOFF TRENCHESISIJMP 02 DATE OJ AGENCY 
04 DESCRIPTION 

I 01 '= 0. SUBSIJRFACE CUTOFF WALL 02 DATE OJ AGENCY 
04 DESCRIPTION 

I EPAFORM2070·13f7·1111 



I 
I 
I &EPA- POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION 

SITE INSPECTION REPORT 01 STATE! ~:z SITE NUMBER 

PART 10 ·PAST RESPONSE ACTIVITIES A.JC- LJC¥15EZ 9 9/ 

I 
II PAST RESPONSE ACTIVITIES .c •• ,.,,_, !JJII 

01 :A BARRIER WALLS CONSTRUCTED 02 DATE 03AGENCY 
04 OESCRIPTJON 

I 0 1 : S CAPP•NG· COVERII'IG 02 DATE 03AGENCY 
04 DESCRIPT10N 

I 
01 : T BULK TANKAGE REPAIRED 02 DATE 03AGENCY 
04 DESCRIPTION 

I 
0! : U GROUTCURTAINCONSTRUCTED 02 DATE 03AGENCY 
04 DESCRIPTION 

01 : V BOTTOM SEALED 02 DATE 03AGENCY 

I 
04 DESCRIPTION 

01 : W. GAS CONTROL 02 DATE 03AGENCY 
04 DESCRIPTION 

I 01 _X. FlRE CONTROL 02 DATE 03AGENCY 
04 DESCRIPTION 

I 01 : Y. LEACHATE TREATMENT 02 DATE 03AGENCY 
04 DESCRIPTION -

I 01 .: Z. AREA EVACUATED 02 DATE 03AGENCY 
04 DESCRIPTION 

I 01 _ 1 ACCESS TO SITE RESTRICTED 02 DATE 03AGENCY 
04 DESCRIPTION 

I 
01 _ 2 POPULATION RELOCATED 020ATE 03AGENCY 
04 DESCRIPTION 

01 .: 3 OTHER REMEDIAL ACTIVITIES 02DATE 03AGENCY 

I 
04 DESCRIPTION 

I 
I 
I Ill. SOURCES OF INFORMATION rc•o tDtedot: "'"""''"· • ~ . .,.,, "'''· ..,.,,, .,.,.,., ....on" 

I 
I EPA FORM 2070·1317·81 I 



I 
I 
I - POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICA noN 

&EPA SITE INSPECTION REPORT 01 STATE! 02 SITE NUt.tSER 

PART 11 ·ENFORCEMENT INFORMATION IVC.. /JOV/33 'Z-#f'91 

I II. ENFORCEMENT INFORMATION 

\:I l>lST I>EGlJLATORY E'<FC"~CE'JE\:" AC.'CN •ES ~NO 

I 
02 OESCRIPT:CIIo OF ;:::::Ei'IA~ .> ~ ~ ·o; .CC~~ ?E;;ul...ol ~CRY ElloFORCEVENT AC710N 

I 
I 
I 
I 
I . 

I 
I 
I 
I ' 

I 
I 
I 

Ill SOURCES OF INFORMATION rCdt SDt<:dc ,.-"·, 11. ,,,. "''·-.,.,,.,. ,._,., 

I 
I EPA FORM 2070·1317·811 



I 
I APPENDIX 

I 
I. FEEDSTOCKS _ 

CAS Number Chemical Name CAS Number ChemiCIII N~e CAS Number ChemiCIII N~e 

1. 7664-41-7 Ammonia 14. 1317-38.() Cupric Oxide 27. 7778·50·9 Potassium Dichromate 

I 2. 7440-36.() Antimony 15. 7758·98· 7 Cupric Sulfate 28. 1310·58·3 Potassium Hydroxide 
3. 1309.&4-4 Antimony Trioxide 16. 1317-39·1 Cuprous Oxide 29. 115.07-1 Propylene 
4. 7440-38-2 Arsenic 17. 74-85-1 Ethylene 30. 10588.01·9 Sodium Dichromate 
5. 1327-53·3 Arsenic Trioxide 18. 7647.()1.() Hydrochloric Acid 31. 1310·73·2 Sodium Hydroxide 

I 6. 21109·95·5 Barium Sulfide 19. 7664-39-3 Hydrogen Fluoride 32. 7646-78-8 Stann1c Chlonde 
7. 7726-95·6 Bromine 20. 1335-25·7 Lud Oxide 33. 7772-99-8 Stannous Chlonoe 
8. 106·99.{) Butadiene 21. 7439-97-6 Mercury 34. 7664·93·9 Sulfunc Ac1d 
9. 7440-43·9 Cadmium 22. 74-82-8 Methane 35. 1 08-88-3 Toluene 

I 10. 7782-50·5 Chlorine 23.91·20.3 Napthalene 36. 1330.20·7 Xylene 
11. 12737·27-8 Chromite 24. 7440.()2.() Nickel 37. 7646-85· 7 Zinc Chloride 
12. 7440-47-3 Chromium 25. 7697·37·2 Nitric Acid 38. 7733.()2.() Zinc Sulfate 

13. 7440-48-4 Cobalt 26. 7723-14.() Phosphorus 

I 
II. HAZARDOUS SUBSTANCES 

I CAS Number ChemiCIII Name CAS Number Chemic:IIIName CAS Number Chemical Name 

1. 75.{)7.{) Acetaldehyde 4 7. 1303-33·9 Arsenic Trisulfide 92. 142-71·2 Cupric Acetate 

I 
2. 64·19·7 Acetic Acid 48. 542-62·1 Barium Cyanide 93, 12002.{)3-8 Cupric Acetoarsenite 
3. 108-24-7 Acetic Anhydride 49. 71-43-2 Benzene 94. 7447-39-4 Cupric Chlor1de 
4, 75-86-5 Acetone Cyanohydrin 50. 65-85.() Benzoic Acid 95. 3251·23-8 Cupric Nitrate 
5. 506-96-7 Acetyl Bromide 51. 100-47.{) Benzonitrile 96. 5893-66-3 Cupric Oxalate 

I 
6. 75-36-5 Acetvl 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 Ammon.ated 
8. 107-13-1 Acrylonitrile 54. Mlt0-41·7 Beryllium 99. 815-82·7 Cupric Tartrate 
9. 124.a4·9 Adipic Acid 55. 7787-47·5 Beryllium Chloride 100.506-77-4 Cyanogen Chloride 

I 
1 o. 309.{)0-2 Aldrin 56. 7787-49·7 Beryllium Fluoride 101. 110-82·7 Cyclohexane 
11. 10043.{)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 
13. 107.{)5·1 Allyl Chloride 59.84-74-2 n·Butyl Phthalate 104. 50-29·3 DDT 

I 
14. 7664-41·7 Ammonia 60. 109-73-9 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 Dichlobenil 
17. 1066·33-7 Ammonium Bicarbonate 63. 7789-42-6 Cidmium Bromide 108. 117-80-6 Dichlone 

I 
18. 7789.()9-5 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) 
21. 1111·78.() Ammonium Carbamate 67.75-20.7 Cilcium Cirbide 112. B003·19-8 Dichloropropene· 

I 
22. 12125.{)2·9 Ammonium Chloride 68. 13765-19.() Cilcium Chromate Dichloropropane Mixture 

23. 7788·98-9 Ammonium Chromate 69. 592.01-8 Calcium Cyanide 113. 75·99.() 2·2·Dichloropropionic Acid 
24. 3012-65·5 Ammonium Citrate, Dib11ic 70. 26264.()6-2 C<~lcium Dodecylbenzene 114. 62·73·7 Dichlorvos 
25. 13826-83.() Ammonium Fluoborate Sulfonate 115.60-57-1 Dieldrin 

I 
26. 12125.()1-8 Ammonium Fluoride 71. 7778·54·3 Calcium Hypochlorite 116. 109-89·7 Diethylamine 
27. 1336-21-6 Ammonium Hydroxide 72. 133.()6.2 Cap tan 117.124-40-3 Dimethylamine 
28. 6009-70·7 Ammonium Oxalate 73.63-25-2 Carbaryl 118.25154-54-6 Dinitrobenzene (all isomers! 
29. 16919·19.() Ammonium Silicofluoride 74. 1563-66-2 Carbofuran 119. 51·28-5 Dinitrophenol 

I 
30. 7773·06·0 Ammonium Sulfamate 75. 75-15.() Carbon Disulfide 120. 25321·14-6 Dinitrotoluene (all osomersl 
31. 12135·76-1 Ammonium Sulfide 76. 56-23·5 Carbon Tetrachloride 121.85.00.7 Diquat 
32. 10196.()4.() Ammonium Sulfite 77. 57-74·9 Chlordane 122. 298.()4-4 Disulfoton 
33. 14307-43-8 Ammonium Tartrate 78. 7782·50·5 Chlorine 123. 330-54·1 Diu ron 

I 
34. 1762-95-4 Ammonium Thiocyanate 79. 108·90-7 Chlorobenzene 124. 27176-87.() 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 
37. 62·53·3 Aniline 82. 2921-88·2 Chlorpyrifos 127. 106-89-8 Epichlorohydrin 

I 
38. 7647-18-9 Antimony Pentachloride 83. 1066-30-4 Chromic Acetate 128. 563-12·2 Ethion 
39. 7789-61·9 Antimony Tribromide 84. 7738-94-5 Chromic Acid 129. 100-41-4 Ethyl Benzene 
40. 10025·91-9 Antimony Trichloride 85. 10101-63-8 · Chromic Sulfate 130. 107·15-3 Ethylenediamine 
41. 7783-56-4 Antimony Trifluoride 86. 10049~5-5 Chromous Chloride 131. 106-93-4 Ethylene Dibromide 

I 
42. 1309.&4-4 Antimony Trioxide 87.544-18-3 Cobaltous Formate 132. 107.()6.2 Ethylene Dichloride 
43. 1303-32-8 Arsenic Disulfide 88. 14017-41-5 Cobaltous Sulfamate 133.6C).()O-C EDTA 
44. 1303-28·2 Arsenic Pentoxide 89.56·72-4 Coumaphos 134. 11B5-57-5 Ferric Ammonium Citrate 
45. 7184-34·1 Arsenic Trichloride 90. 1319·17·3 Cresol 135. 2944-67-4 Ferric Ammonium Oxalate 
46. 1327-53-



I. 

I II. HAZARDOUS SUBSTANCES 

CAS Number Chemical N1m1 CAS Number ChemiCII N1me CAS Number ChemiCII N1me 

I 137. 7783·50-8 Ferric Fluoride 
"' 

192. 74-89·5 Monomethylamine 249. 7632~.0 Sodium Nitrate 
138.10421-48-4 Ferrrc N•trate 193. 300-76-5 Naled 250. 7558·79-4 Sodium Phosphate, Dibasic 
139. 10028·22-5 FP.rric Sulfate 194. 91·20·3 Naphthalene 251. 7601·54-9 Sodium Phosphate, Trtbasic 

I 140. 10045-89·3 F'!rrous Ammonium Sulfate 195. 1338-24·5 Naphthenic Acid 252. 10102·18-8 Sodium Selenite 
141. 7758·94·3 Ferrous Chloride 196. 7440-02.0 Nickel 253. 7789.06-2 Strontium Chromate 
142. 7720·78·7 ro!•'OUS SutfJte 197. 15699·18.0 Nickel Ammonium Sulfate 254. 57-24·9 Strychnine and Salts 
143.206-44.0 FluorJro•,eroe 198.37211.05-5 Nickel Chloride 255. 100-420-5 Styrene 

I 
144. 50.()0.() Forma•de,yde 199. 1 2054-48· 7 N•ckel HydrOlCide 256. 12771.08·3 Sulfur Mo,ochlonde 
145. 64·18-6 Formic Actd 200. 14216·75-2 Nickel N1trate 257. 7664·93·9 Sulfur.c Actd 
146. 110-17-8 Fumartc Ac:d 20 1. 7 786-8 1-4 N1ckel Sulfate 258.93-76-5 2.4.5·T Actd 
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. 10102-44-0 Nitrogen Dioxide 261. 13560·99·1 2,4,5·T SaltS 
150. 118-74-1 Hexachlorobenzene 205. 25154-55·6 Nitrophenol lall 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 
153. 70·30-4 Hexachlorophene 208. 56-38-2 Parathion 265. 95·94·3 Tetrachlorobenzene 
154. 77-47-4 Hexachlorocyclopentadiene 209. 608-93·5 Pentachlorobenzene 266. 127·18-4 Tetrachloroethane 
155. 7647.01.() Hydrochloric Acid 210. 87-86·5 Pentachlorophenol 267. 78.00·2 Tetraethyl Lead 

I 
(Hydrogen Chloride) 21 1. 85.01 .a Phenanthrene 268. 107-49·3 Tetraethyl Pyrophospnate 

156. 7664·39·3 Hydrofluoric Acid 212. 108·95·2 Phenol 269. 7440·18-6 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 'somersl 
159. 78·79·5 Isoprene 216. 10025-87·3 Phosphorus Oxychloride 273. 52-68-6 Trichlorfon 
160. 42504-46·1 lsopropanolamine 217. 13 14-80·3 Phosphorus Pentasul fide 274. 25323-89·1 Trichloroethane (all •somersJ 

Dodecylbenzenesulfonate 218. 7719·12·2 Phosphorus Trichloride 275.79.01-6 Trichloroethylene 

I 
161. 1 15·32·2 Kelthane 219. 7784-41.0 Potassium Arsenate 276. 25167-82·2 Trichlorophenol fall isomers) 
162. 143-50.0 Kepone 220. 10124-50·2 Potassium Arsenite 277. 27323-41 ·7 Triethanolamine 
163. 301-04·2 Lead Acetate 221. l'J:78-50·9 Potassium Bichromate Dodecyi be,ze,esu: fo.,at'! 
164.3687·31-8 Lead Arsenate 222. 7789.00-6 Potass1um Chromate 278. 121-44-8 Triethylamtne 

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. 79-09-4 Propionic Acid 281. 10102.06-4 Uranyl Nitrate 
168. 10101-63.0 Lead Iodide 226. 123-62-6 Propionic Anhydride 282. 1314-62·1 Vanadium Pentox1de 

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 Chlor.de 

175. 14307·35-8 L1thium Chromate 233. 108-46-3 Resorcinol 289. 1332.07-6 Zinc Borate 

1 76. 121· 75·5 Malthion 234. 7446-08-4 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 Chlonde 

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 

181. 1 0045·94.0 Mercuric Nitrate 239. 1333-83·1 Sodium Bifluoride 295. 557-41·5 Zinc Formate 

I 182. 7783·35-9 Mercuric Sulfate 240. 763 1-90·5 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 

185. 72-43·5 Methoxychlor 243. 25155·30.0 Sodium Dodecylbenzene 299. 1314-84·7 Zinc Phosphide 

I 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. 7733.02.0 Zinc Sulfate 

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

189. 7786·34·7 Mevinphos 246. 1310-73·2 Sodium Hydroxide 303. 16923·95-8 Zirconium Potassium F•uor,de 

I 190. 315·18-4 Mexacarbate 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 Tetrachlorode 

I 
I 
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Reference No. 1 

DATE: December 2, 1985 

TO: File 

FROM: Jack Butler 

SUBJECT: Telephone conversation with Clyde Beal [(704) 464-5700] about the 
Trend Line Furniture plant in Conover NC D081332991. 

Mr. Beal reported that the Trend Line plant in Conover was originally 
built in 1956 with additions in 1963 and 1978. Wilford Sigmond Co. operated 
the plant until about 1967 when it was bought by the StanleY. Division of Mead 
Corp. Stanley operated the plant under the name of Trend Line until about 
1972 or 1973 when Mohasco Corp. bought the plant. Moha.sco has continued to 
operate the"plant under the name of Trend Line until the present. 

Trend Line produces conventional sofas, chairs, and love seats at the 
Conover plant. Waste cotton, paper, felt,.foam rubber, and other solid wastes 
are disposed of in the Catawba County landfill. A non-flammable solid or 
liquid sludge is generated from the lacquer and stain spraybooths. Up until 
about 1977 or 1978 this sludge could be dewatered by heating until it was a 
solid and could be landfilled. In about 1977 or 1978 a change in the stain . 
and.lacquer being used prevented dewatering beyond a molasses-type syrup. The 
landfill considered this a liquid waste and therefore would no longer accept 
it. At that time Trend ~ine began sending this sludge to Caldwell Chemical 
Systems in Lenoir. Trend Line generates about 7 to 8 barrels of this sludge 
each year. This sludge is not considered by Trend Line to be hazardous and is 
stored in 55 gallon drums on an outside, undiked, asphalt pad. 

Trend Line has no wells on this site and is served by city water and 
sewer. They have no sewer pretreatment. 

There are two underground fuel oil storage tanks on this site; one 5,000 
gallon, and one ~0,000 gallon. These tanks were recently pressure tested and 
the 10,000 gallon tank was found to lose 0.2 gal/hr. Trend Line intends to 
have this tank refiberglassed in the near future. 

Mr. Beal reported that he knew of no other spills or disposal of wastes 
on their site. 

JB/tb/0210b 
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Reference No. 2 

North Carolina Department of Human Resources 
Division of Health Services 

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

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

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

. DATE: December 5,· 1985 

TO: Lee Layman, Head 
Groundwater Operations Branch 
Division of Environmental Management 

FROM: Jack Butler, Engineer tUz?A 
Solid and HaZardous ~e~gement Branch 

SUBJECT: Leaking underground storage tank at Trend Line Furniture Corp., 641 .. 
4th Street Place SW; Conover, NC 28613 (NC D081332991) 

.· 
In the course of perfoxming a preliminary assessment for potential 

hazardous waste sites a leaking underground fuel storage tank was reported. 
Mr. Clyde Beal of the Trend Line plant in Conover reported that their 10,000 
gallon fuel oU tank. was recently tested under pressure for twenty 15 minute 
1nterva1a and found to be losing 0.2 gal/hr. Mr. Beal stated that Trend Line 
J.ntended to use the oU out of this tank and have it refiberglassed in the 
near future. Mr. Beal can be contacted at (704) 464-5700. 

·u you need any additional information please contact me at 733-2178. 

JB/tb/0210b 
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- - - - - - - - - - - - - - - - --:::: ~~~IH/19------ -- ........ NORTH CAR~IHA·DEPART"ENl OF HU 
HOJPIITOl SOLID AND HAZARDOUS WASTE HANAGEftE 

"AN RESOURCES 
NT 

PA&E 229 Reference No. 3 

FACILITY ID 

NCD91116697J 

NCD074499344 

NCDtiZU4Z3Z 

NCD065Z911179 

NCD911756115 

NCD91ZI47597 

NCD074!103J61 

NCD000648436 

. NC~OIUlZ991 ' 

NCD9,175694l 

NCD91ll6l3 4!1 

NCD911Z123010 

NCD91Z0910n 

NCD91l92UOI 

IICD91Z116964 

NCD91l86254] 

lfCDD4UZZ79Z 

ALPHAIEliC LIST CF HAZARDOUS IIA 
----··- -- -·----- .. - ·-·---- -- ~- ....... -~ ·-· 

FACILITY NA"E FACILITY ADDRESS 
CONTACT ----- .. --· ... ··-·---···· .. ·- . . .. -

TUNSPDWER INC. ZOll IIIDDLE ROAD 
JOHN,. BRITT FAYETTEYILLE zno 

------ ---------· -· ----- --~-- ----.----.- --------
TRANSIIDRLD X•RAY CORPORATION lOZlO PINEVILLE ROAD 

GORST CHARLES PINEVILLE zezz 
------- ··-·· -----.-. .... ---------- --- . -- ---

TRANSYLVANIA COH"UNITY HOSPJTA HOSPITAL DRIVE 
ftEOlY• ftARK UEYARD Z171 

-·--·- .. ·-------------·-· -
TUSH RE"DVAL SERVICE INC ]920 RIVER ROAD 

ftCKEJTHAN CHRIS ftANAGER WIUIIIGTON Zl40 
- -

TREDEGAR INDUSTRIES STANLEY ILYD 
ftOORE• ULT IIEII IEIN 2156 

TREE DlftENSIONS ftFG. CORP. GEORGE WILSON RD. 
SUHRELL• DREW I DONE 21160 

-
TREND LINE CORPORATION INDUSTRIAL PKIIY HWY lll 

DAVIS CARL LINCOLNTON 2109 
--·----------- -----

TREND liNE FURNITURE CORP. WEST HOLLY ST. 
DAVIS• CARl "UDEll 2165 

STE FACILITIES 

"AILING ADDRESS TELEPHONE 
SG G TRN TR ST OS AREA NUftBER , 

---------, 
PO lOX 264 X 919 41]•!1!162 

2 FAYETTEVILLE NC 28303 

PO lOX 240166 X 
4 CHARLOTTE NC 28224 

PO lOX 1l16 
2 BREVARD 

X 
NC 217ll 

704 ~~~-1]90 

- -----------------1 
704 ~~~-9lll 

. --- ------ ·-· ___ , _____ ----·-- --------; 
PO lOX 47]0 

3 IIIL"INGTON 
X X 

NC 211406 
919 799-!12~6 

--------- . . ·---------- ----- --· ------------------1 
PO lOX S209 

0 NEW IERN 
X 

NC 21!161 
919 6]3-5165 

---- ----· ·------------·---·-------------i 
P.O. lOX 609 X 704 Z62-02ZO 

7 BOONE NC 28607 
·------- --- .. ------------ ... ----------1 

PO lOX 181 
Z HICKORY 

P 0 BOX 1811 
0 HICKORY 

E 704 321-Z!IZl 
NC 21601 

...- --·-- .. -·- , _________ --·-----------~ 
E -. 

NC 28601 

. ' 
n l' 

. ' 

. ' 
• l 

. ) 

- - --· ------ ·- .... -· -------------------·- -----------... ---------1 
TREND liNE FURNITURE CORP • 4TH ST. PLACE SW 

Davn. CARL CONOVER 
------

TRENT OLDS CADILLAC lUICK• INC HIGHWAY 70 EAST 
HEll SON• PAUL NEll URN 

Z861 
·-

2156 

P.O. lOX 118 E " l 
l HICKORY NC 21601 
------·--- --------···. ... --------~ 

PO lOX 1ll0 
0 NEW IERN 

X 
NC 28S60 

919 6ll-22U . ) 

-----··------------- ------- ·- ----- ----------:-: 
TRI•AD PICKUP ' DELIVERY• INC. 7609 IDEING DRIVE 

SftiTH HARRY CIEENIORO l1~0 
--·-·. - ---- -. -· . ·---------- --·--·-----· 

TRI•AD PRESS 1127 E • SPRAGUE ST. 
UIUDA• RICK WINSTON-SALE" Z'llO 

------·-- ... -
__________ _.. ______ 

TRI•CITY TRANS"ISSIONS ]1]6 HIGH POINT ROAD 
COOIC,. IILL liltEENSIORO ZHO 

--·-- ------ -------------- --------------------
TRI•STATE CUSTOft FIBERGLASS• I STATE ROAD 1961 

"A'· KENNETH IULE'f 21110 
-----------

TRI•STATE ftETALLUitCICAL• INC. ZU lULl nENUE 
DUftER• CEORCE USTDIIU liD~ 

7609 BOEING DRIVE E 
9 GREENSBORO NC 27409 

827 E. SPRAGUE ST. X 
7 IIINSTDN-SALEft NC ' 27107 

]136 HIGH POINT ROA X 
7 GREENSBORO NC 27407 

PO IIOX 369 
1 lAlLEY 

X 
NC 27807 

Zl2 BULl AVENUE X 
4 GASTONIA NC 280!14 

919 668-00]9 w l 

919 71~-000l 

919 15~-1927 . ) 

---·---- -------1: 
919 Zl5•2"6l 

_,.,. -------------~: 
704 861-1341 

----------- ----------------------· --------- ·-·--- ---· ·-· ·-·-----------1 
TRIAD FREIGHTLINER OF GREENSIO 

COIIAN• CHARLES 

TRIAD ftACIC SALES ' SERVICE INC 
llttJTFIELD• JOHN 

6420 BURNT POPLAR ROAD 
GREENSBORO 2141 

---
lll6 SOUTH PARK DRIVE 
KERNERSVILLE l'lll 

PO lOX 1949 
9 GREENSBORO 

X 
NC 27419 

919 27l-11!13 

-------------· ·- - ------·-·· --- ----------------~ 
1]16 SOUTH PARK DRI X 919 996-6060 

4 KERNERSVILLE NC 27214 

. ) 

.. > 
----~---- ·--------- -- .. ----·---·- --- - -------------------~ 

---- ---------
.. ' ::. ---· ·--- ......... ·----------------'"" 

-
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NUS CORPORATION AND SUBSIDIARIES TELECON NOTE 

Reference No. 4 

CONTROL NO. Fzt-8909-54 DATE: 12-28-89 TIME: 0900 

DISTRIBUTION: 

BETWEEN: Jim Edwards (Compliance 
Officer) 

OF: Hazardous Waste Compliance PHONE: (919)733-2178 
Program 

AND: Prince L. Goins, NUS Corporation ~ 

DISCUSSION: 

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

.. 

I NUS 067 REVISED 0685 
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Figure 6.--Geologlc 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 provinces 

[Statistics for wells penetrating bedrock beneath the western edge 
of the Coastal Plain sed~nts are given for coaparison.] 

llue llcl1• - fledMnt Coaatal rlalD 1 
Wall characteristic 

!kava an4 Slopaa an4 HUla and All N-bal' Dl'aVS an4 Slope a HUla an4 All ..... I' All ..... I' 
valle:rs flau l'lcla•• walla of wlla walle:ra an4 llata riel&•• walla of wall8 vella of -n· 

Avera1• vater level 21.4 17.5 62.9 17.1 507 22.1 29.1 16.1 11.1 2,126 11.1 145 
(feet beluv land surface) 

Hedlan water level II 15 50 10 507 20 25 l2 27 2,126 IS 145 
(feet belov land surface) 

w Averaae ca•ln1 50.1 57.7 66.6 56.1 691 52.7 51.2 so.o 52.0 2,615 71.7 291 
0 (feet) 

Hedlan caslna 4l 55 60 51.5 691 45 46 41 44 2,615 61 291 
Ueet) 

Avera1e saturated thlcknesa l2.2 27.6 20.1 21.0 422 ll.6 24.6 20.4 24.0 1,749 47.7 111 
of l'elollth (feet) 

Hedlan saturated thickness 21 20 10 20 422 21 IS 9 ll 1,749 44.5 112 
of l'elollth (feet) 

11Topoaraphy of bedrock surface cannot be clete~lnecl. Influence of topoaraphJ on vall :rlelcl In Coa•tal rlaln la unknown. 
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18 GEOLOGY AND GROUND WATER IN THE STATESVILLE A_REA, 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 1= 

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 compan 
water-yielding properties of wells in the different rock units, tables were prepared showing the average dt 
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) 

Xumbf.r .\vrrare Per foot 
Hock t~'l><' of drpth Prr foot of •·rll 

~·rlls tfrrtl Avrragr or b-lov.· v.·ater 
.... II tablet 

Granite •••••••••••••••••••••••••••••• ; ~5 25J I; 0.0; 0.08 
Granite rneiss and scbilt-rranite ; 

~omplrx •••••••••••••••••••••••••••• l 105 205 23 .II .u 
Granite-diorite complrx •••••••••••••••• ! :!I 235 35 .u .IG 
Gabbro-diorite •••••••••••••••••••••••• I 5J 3()-l 30 .10 .II 
Hom~lrndr cnriss and schiat ••••••••••• ! IOJ 2U 2!1 .13 .16 
~lica schist ••••• _. ••••••••••••••••••••• I 3S 232 22 .10 .II 
:>late and -rolcam~s •••••••••••••••••••• , 33 133 15 .II .15 

All .-.Its ••••••••••••••••••• , uo 225 2J .II .13 

t Asluminc the nter table to be an avr,...,e or 35 r .. t bolo..- tho surf~~. 

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

~'!" Y.eld (pllona a minute) 

I Xumbtr .~vtr&Jt A.....Ue Prrfoot l'erfnot 
Rock m~ i or drpth of ... n orwell 

I ll'flls rr .. u bela..- •·ate 
I tablet I 
I 
I 

G .... nitr ••••••••••••••••••••.•••••••••• \ u 506 2; 0.05 0.00 
Granit• rnriss and mica schist-cranit• · 
~omplu •••••••••••••••••••••••••••• 

; 
3; 3~0 32 .to .II 

GranitP-diorile complex ................. 10 32S 52 .16 .IS 
C:ahbro-diorite •••••••••••••••••••••••• : 29 ~~~ 38 .09 .10 
llom~l.ndr cneiss and schist ••••••• ~ ••• 30 3~l liO .IG .I~ 

~liea ~hilt ........................... I~ ~g~ :1.'1 .10 .II 
:<l:att and Yol<&nin .................... t 260 31 .12 .ll 

.\U•·ells ................... , U3 

=-·· 
tl .II .12 

• Aauminc tht nter table to be an neraae of 35 fffl hdow thesurrm..,. 

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 schist 
the slates and related acid volcanic rocks. This difference is probably due to the greater solubility < 
basic rocks and consequently to the ability of circulating water to enlarge by solution the fractures i 
basic rocks. Owing to the scarcity of wells in the Tr-iassic ::;edimentary rocks, the average expected yi 
wells penetrating these deposits is not known. Mundorff (1948, p. 29) shows that the average yield of 
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
graywacke (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 

PORP~'fROBLASTIC GNEISS - Massive to foliated, granodioritic, mig­
matltlc 

GARNET-MICA SCHIST- lnterlayered with amphibolite 

GRANITIC GNEISS (Middle Proterozoic. 1192 my; 27)- Megacrystic, in 
places contains amphibolite 

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; 17)- Poorly foliated· 
interlayered with biotite augen gneiss ' 

MIGMATITIC GRANITIC GNEISS- Foliated to massive, granitic to quartz 
dioritic: biotite gneiss and amphibolite common 

CHARLo· 

M 

1111~~1111 FINE-GRAINED BlOT 
layers of amphibo 

~ FELSIC MICA GNEIS~ 
and schist 

f& BIOTITE GNEISS ANf 
dant potassic feld 
calc-silicate rock. s 
Contains small m< 

METAVOLCANIC RO 

MAFIC MEIAVOLCA 
tuffs and flows, g 
intrusives and mir 

CZfv FELSIC METAVOLC.t 
flows and tuffs. Jig 
ate metavolcanic r 

CZq QUARTZITE- Mass 
sillimanite, chlorite 

£Z~ PHYLLITE AND SCHI 
minor quartzite 

Jd-\ .. DIABASE - Dikes, £ 

PPg GRANITIC ROCK (P 
Megacrystic to e 
group) - Churchlar 

DSg GRANITE OF SAUSE 
415 my; 5)- Pin~ 

1-:oss·r:j 
Salisbury. Southm 

SYENITE OF CONCC 
eludes the Concor 

I [)()gb I GABBRO OF CON CO 
479 my; 24)- Bar 
dington intrusives 

DOg GRANITIC ROCK -
contains homblenc 

SHELTON GRANITE 
lineated granitic to 

METAMORPHOSED -

I PzZg I METAMORPHOSED 

- METAMORPHOSED 
mafic plutonic-vole - META-ULTRAMAFIC 
serpentinite. soap~ 
bodies shown 

CZg METAMORPHOSED 
locally contains her 
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Ground Water of the Piedmont and Blue Ridge Provinces 
in the Southeastern States 

ly H. E. LeGrand 

INT.OOUCTIOII 

llda circular ..,mmerl18a the ..,clerrround 
•alar COftdiiiOfta In tha Pledmonl ud Blue 
Rldl• pr-lnc .. ol lhe Soullleulern Slat•­
lhe r•rtae ahown on the poloflc map ltlr. 11. 

Tbare are ""•ral ••Y• ol cleYeloplnl water 
troratlle 1roo.d In thla rerl- a. earlier daya 
aprlnp ••r• u .. d bec.uae tiMy era common 
In COY.. or on lowland alopea. Almoel all 
aprlnf• In tha rerlae yield bet•••• lto 3 r•l· 
lone per mlnl&ta •11!1 rarely allow a ellftlllca~~l 
decline In yield dllrlnl dry weather. Oar ••II• 
were common In the put, boat tiler are bean1 
replaced by bored 11>d drilled wella. Bond 
well a, Ulae dul w'ella, are aa much aa Z teet In 

,___. •. -c..-............... ~ ............. ... .................................. _. ........ .. _____ ,..,, ___ _ 

diameter Md are COIIIIIIOIIIJ U..4 with con• 
crete « terra coHa ptpa: IIIaH weUa do IMII 
edend blto hN'd rock and ,. 4rJ U Ule water 
labia laUe bela• the bat to. Of tlalwell. DriUed 
... n., _.lc:llare- lila..-- -rce 
of ....,......water ..,...1, and .. lc:ll are the chief 
concam ot IIIIa ,..,.,... an c-4 to the hud 
rock and ed...a u o,.a llolea Into 11M roclr. 
Althoup - *IU .. •ella are u •••II •• 
I tach•• In ...,.alar and olllen .,.. aa 1v1• 
aa 10 lnchaa, tha -•• -- •••• Ia llbooal 
S or I lnrhea. Alraoat n'DrJ waU In recant 
yaara llaa bam p,...arlr conatrudad to pre· 
vent water 011 lila lf'CIIIIId """" ~I down 
the oulelda Of the cutnc Into the wall. 

!VALUATING SITtS 

A apeclal atlampl Ia made lo belp tho•• who 
are lntar .. tad In the ylal• ol walla. Bacau .. 
ylelcla ol lndiYidual walla Ia tba rertoa •vy 
1reatly wlthla dlal ... c .. u abort aa 100 fHI, 
aallraataa ol poeantlal ylalda ol proapecttn 
walla are dllftC'IIl to malae. Thla lad llaa lad 
treqiMntly lo water allorl.,aa, a11C•••••• cNia, 
IMIIil•entancaa, or •due udaty Ia IDMY 
cu ... Aa tba Jlald of a ... u Ia ....,..adlctabla, 
the ned beat approach Ia lo atta18pllo allow, 
"" • percent.,• baala, lha clulnce lor a certain 
ylald lrora • ••II tor dllrar...a coMitlofta. 

Ahhcaap IUftJ fllcton cletannlna the ylald 
of a waU. two 1round coadlllona. when naad to­
lethar, ••"• u • coo4 lade• tor ratlnl • .. n 
aile. Tbaae cCIIUUII•• an topo,raphr and aoll 
thlcllaaaa. Tba ralln,. are ..... on lha lol· 
1-1ne •••••-at: HIP·rt•l4... -II• ara 
com,_ wllere thick real._. ..Ua •41 r•l•­
ll•alr low lopo,raphlc U'aU an comb......_ 
11114 •--,l•ldlal walla ara com- where •ta 
aolla 11114 hllllopa are comlllnacl. BJ .,_partac 
condttlona ol • aile accordlal to 1M topo• 
,raphlc Uld aoU cDIICIItlona ... 1ata • retell•• 

- - ---==_...,;,_.;_.._ -
2 c:- •• na a n. ,_..,.., """ ... NJCI r.-u ., lelUnUaniiH nua 

ralinl nlua. For uample,tha tollowlnl lopo• -r VAlli( fOil -. naducA 
1raphlc cllftdlltona are ualped point .,.luu: II 00 I I I 10 II 

Ji 
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FIIUr• I aho•• valuaa tor certain topo• 
1raphlc cancllu-a. npra 3 abowa rattn1 
yaJuaa tor aoll tltlcllaaaa. Tlla aoll •on• In 
thla report IMiudea the normal eolia an4 alao 
lhe ralaii,.IJ' aon or weathered rocla. naa 
topo,raphlc concllllona an4 aoll c..,diiiDfla are 
aeparately rate,._ and the polnta tor aaclt are 
added to 1a1 lha total pointe which may be 
UHd In labia I to rate a ella. 

Ualnl two wall allaa, A ancl I, aa namplea, 
•• can anluate each •• to the poeentlal Jleld 
ol a wall. SUa 4, a prono•ce4 rounded aapland 
14·polnl rail.,. lor topo,raphy In 111. 2llla•lnl 
a ralallnlr than aoll ll·polnt rallnl lor aoal 
characterlatlc In fl1. 31, haa a total ot I 0 
pointe. In table I the avera1e ylelcl lor lite A 
Ia I IPm l1allofta per mt .... tal. Ttlta aile haa a 
IS·perc:anl chulca ol ylaldlnc J IP"' 11114 a 40· 
parcenl chance ot ylaldlnl 10 epm. Slla I, • 

'e,., 
!liD 
~ 10 

f'OIIIf 
VAlli( 
0.1 
1·1 ••• •·II 
II· II 

~f/1-_..,. _____ ... .,., ___ _ ... _ ... __ _ _....,_ .. ___ _ ----...... _....,. .. ,.._ .. ____ _ 
To~lo l-U•• of -'"caiiM•I of JHU 1111 11 ,.,_, 

... P"CIM dlecl If IWUtl ., a wll 

I Data are baaed 011 mplmu• deptb o( 300 tael 
or raaalmlllft clrawdoeft af water 1.,•1 at 
about aoo , .... No lnlarteranca from pump· 
lnl Ia a .. umed. Numerical rat1n1 Ia obtain• 
ed by addln1 ratln1 In pointe tor topo1raphy 
and aoil lhlckftuaJ 

Total ~·er Oance of aucceaa, In percent, tor 
pol nil are a ••II to yield at laut-

of a yjeld 
lJPm ~5JPm ~OJPm ~s.,m ail a JPml po..,m 

s 2 41 II I z ....... 
• 3 50 20 ' 3 ······ 
' 3 55 Z5 I l ...... 
I 4 55 JO II J ····--• s 10 n u 4 ······ 10 I 15 40 IS 5 ....... 

II ' 70 u II ' ...... u I 73 41 u 10 ······ 13 II n so Jl 12 ···--· .. u 10 51 JO .. ·····-
15 14 n 54 3J .. ...... .. II IS n Jl II ......... 
n n II 10 40 20 12 
II 20 n n 45 u IS 
II 13 .. II 50 35 II 
20 Zl It 70 u n 20 
21 21 10 71 54 30 n 
u ll II 74 5I u u 
u ,. II " 5I ll 21 
u n II " 10 40 21 
IS Jt u 10 II u u 
Zl 41 ll II .. 41 31 
n u 14 II .. 41 40 
21 45 IS ll II 10 .. 
2t 41 IS .. " n u 
30 50 II 17 u 5I n. 
JO 50 " II u 10 so 
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draw or all&fll ••1 Ia lopo,raph:p Cll·polnl 
rallnll hawlnl a IDOdlralal:r thlcll aoU Ill· 
point rattncl. haa a total ol 30 polnla, u awar• 
••• :ptald of SO .,.., M4 a 13·parcanl chance 
of :ptaldtnl n IP'II• Rafarr .... to flprc •••• 
aaa thai lila IO•polat alta laaa lua than I 
chance Ia II ol :ptaldlnl tO IP'ft •hera .. &ha 
JO•polnl alta llu batter tllan u awft clluca 
ol :ptal .. l tO .... 

Soma &opotraphlc COIIdlttana ol lila raaton 
and • few ..................... ....,_ •• 
llpre 1. WeUa local .. 1111 -•" ...... are 
C ........ ,_. prodolctiM dau -~~· Clll CCIII• 
.... alopaa or .ent .... alopaa. Broed .,,. all&flt 
CCIIIC8YC alopaa -r aaMea Ia a-11 rolllnl 
aplud arcaa arc aapaclaUJ pod allaa far po• 
tantlaiiJ hlp·:ptal ... walla. 011 lila otllar h....,_ ... ., v--... ... n.,. o1 .... ,.u,. ,,. 
••J' ...,. be eapaclaliJ ..,.. attaa, .... lMJ' 
•'-14 lla awo14cdll_.faca *•laaac Mar lila 
•••• •• ao poor ..... _,_ ..... _ •• po ....... 

More dlrrlcuiiJ' Ia llkalJ' to occur In rallnl 
character of aoll and rocl1 liiM Ia rallnl 

- - - - - - - - - -
• C:- WATIJI or 1IC ,__, AIG atJI - fiiCMICU .. ICIIIliCAIR ... ITAnl 

topo,r..,.,. ~: ... ,.... abould ....... lo .... 
tarmlaa bJ obaarwalloa lllha aotl Ia IIIIa Cleu 
than 1 aotl an4 ..-.. polata u ......., Ia fll"r• 
II and U tiM MU Ia falrl:plhlcll 1-.-. than 10 
aoll and ..-11 polnlal, bul lila lnlermadlala 
rattnca are dUflcuh to IDa... lithe ob .. rwar 
Ia -•" ol lha aoU and ..-11 rattnc ......,. the 
l·polal llldn aoUI walua lla ••:r cllolllla a 10· 
point walua for lila ella wttll aa ... ranca thai he 
Ia fa&riJ' corracL While quarta ol ntnt, •lllcll 
occ•• •• walna and •• rock traamellla on Ita 
ar-4. Ia 1101 c-ldarad a true rocll Ia lhla 
report bac:auaa It peratata In lila aou •••: • 
•aarta ftla Ia IBUJ' CMCC Ia -•ldarad Ia ba 
a allthtl:r fa,.,rllbla ladlcallotl of a IOOd ••II 
alta. 

'Ilia •mar leal ratlat .,.,.,. Ia cot lalanclad 
to lla preclaa. 0.. per•• ••J rata a partie• 
alar alta .. II polata, Wiler••• ualltar per­

. ••J rala a at 11 polnta: -a. • ••aU dlft•r· 
anc:a Ia rat ... ..-... IICil lla ........... AI· 
•aal ... ,.... •• ratlnt•IU lte wt61a 1 polala 
or .. anr.,. rau., tor a aha, 

YtrlD 

'Ilia ter,. •Jtal.- Ia ...,. •nnua laet Ia lila 
report .. capaciiJ ol a wailea pi"'ddlca ntar, , .. .,all, dur ... • allort pwaplaa teat. 11M 
water lftal Ia a waU wtU alalllllaa II a certala 
llallled Jfald or wllbdnwal o1 water Ia ••Ia· 
lalaa~ howncr, • ar•at•r wlllldra•a& or :rt••• 
•W u•• lila watar 1•••1 to tau. .. ,...,, 
c• .. • lila water lftat con&lauaa to fall -II 
lha pa!Dplnc lllopc aa thai CCIIIl .... aua pwaplnl 
would re ... tc Ill a ••aUar Jtald liiM U>al aatl• 
..... earlier. 11M perc_.,. oC nlallwa 
Jl•l• Ia eat dlractlJ proportlaaata to lila per• 
....... of ...... ..,.. of ... water .............. . 

1ru1ar percental• of Jteld Ia raacb.J before 
the ,realer percent••• ol dra•clowa. ra,..,. , 
ahowa ua approalmala ralallotl of drawdown to 
:plaid for Ul aYCrap wall In lha AIIDII. Nota 
that lila Jtald·dr••clowa relall-lllpa o1 all 
waUalla •UIIIa lila ahaded -• and lllat • .,.,. 
ap condlll- occur oa or ..... lila IMawJ' 
Una. Aa ua eaunpla of lila ralatla. llat•••• 
:plaid and clrawcllnm, •• ••:r coaat•r • ••II 
liD feat deep ......... a a&a&lc .... r lenl oliO 
f .. t below land ... rraca. CS.. fa,. IJ 'l1alto ••U 
Jtalcla to ,..... •1111 • .......,.., laYal .. • depth 
of aaarl:r liD r .. a: lila .....,. •llhl llatlar 11a 
••• at 110 fact ISO percent ol draw.,_ or llalf 
lila llllclrnua ol lila wa&arl..,ara aboul 31...,. 
or 10 percelll ol U.a ralallwa Jtald coald 1te 
raalhad. It Ia -•c••.,.rJ •d -leal 
to 1-ar the water 1•••1 of a ••U to a poalllllft 
our lila loodonl IIIli••• lila :ptcld Ia 10 poor 
tllat lila ••••r ctorcd 1a &lla .. n Ia needed . 

Thera Ia no almple claflalllon of the )'laid of 
• •alt-apeclall:r In lila Blue Rid .. and Pltd• 
mont prowlncu. Ytelcla far "arloua l ... ata of 
the water In lha pumpe• ••U are raniJ 
known. The Jtalda In lllla report are conald· 
ared to ba alandard for walla about 300 ftet 
daap which are pu!Dped abaul II boura eacb 
da:p and In which drawdo- of lila wa&ar l ... et 
Ia about 200 rut: It Ia aaaumad that lhara Ia 
oo lnlarfaranca bJ' pumplnl f~ other waUa, 
trlllcll would lncreaM draw....._ 

i IOJ-.1-J-~ 
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Haw deep lhauld a well be drWICI' 1111a 
qu .. UOII Ia nal •• ., to _._., for u Jadlrid• 
uol ••IL ., •""' pl•c .. fractv .. le tba roc:lr 
ret 8111aller u4 f-er •1111 4lpUa u4 cleop 
drllllnr· .. , ..,. M ec:-lceL nc-ar• 1 
•""-• the parc.,.•p of total Jlel4 for c.,teln 
d..,U..Ie••••repwalL 

Tlt1 loUawlnl tellla aloowe , ... parc .. ter• of 
••lie lllat reach Ulelr .,. .. ,,._ Jlllde .. cer· 
ala deplbe bel- wlalch drllllna 1e -•e••· A• 
.,_ ,...., 
::.-:::::::::::=:=.::::::::::=:::: ... _ ========= -----·-::::::::--===:--_-:::::=--..:: 
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........ ----~~·--·---.. 
molt of lhl lnl.,c_t.., llr•ctur .. occvr 1e 
• 10111 no deeper t11ua Ill f"' .,.._ the lu4 
aurlece, 11 ••r.,. wle• to •w .. deeper t11ua 
ISO feel If tile J1el4 Ia •err poor, or .. deeper 
IbM 300 feet Ill aJnaoat all CUll, 

PIIACTWIS M 1111 IIOCit 

Flpre ID Ulualrllaa ala ... ner•t llrecture 
p•H- Ill roc:lra ,...tralad by wella. To 
alnlpllfr the llltoatraU.a the wlter tlllla u4 
aoU Ullcluo .. a aro .._adlra4 •lforiD, M4 
each ••II. cua4 to 10 feat. Ia ISO flit diOp. 
11ta .,.,roai1Del8 ....... r of tlmea IICh a-• 
aral patten of fracture• occwa a. 100 .. u. 
a. .a-. le perc-. .._. ... each IJpo. 
Well A ............. •llradllraa below tba CU• 
lac lbareroro, 111o ••D ,.. ......... r. ••u 
I ,....,, ... a llrec:twn - Ill wllldl two or 
•- llrlldlarea ocnr a r- feat bel- t1oa 
.,...... 11tta IJpo of weD .. COlD- It ... , 
;rlel4 •• aauch u II to M - lor a perlool of 
,..,., .. mlnut•• ...UI tile rractuna ere dralll• 
ed. ,._ Ua Jleld wtU lllrlly ..,liM ......_. 
., ..... tbe lnMIIIftl oldlciiH wUI ....... .... 
tba -'of wllar t ...... ttle4 to .... well., 
..,. .. u u4 t1oa ••l•d,... Ullll - of rrec• 
lured roclr. ,. .. pll't of U.. well .. ._ tile 
frec~V• -· ~ .. • .... r u4 acta 
-'1 u • atorep NHI'YOir a.to whlcll wller 
drelna, 111• Jleld of Ulla ••U doea ..,. 18· 
cr••• ..... ...., ................... c ... . 
llrllaa 01111- fnctura, • lar,. -Mar tile 
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lop of lhe lroeh rock. Till a ••lila elmUor to 
••II I. II "''' Fltld c:onllderllljJe w.aer lor • 
I•• 111lnulu unlll lhl etored •at•r Ill lila frioc • 
,,.,. le draiMd. The per-lei :rl•loC. ..,dar 
C"'!llnuoua p11111plnr. will ...... • tba per• 
aatlllllllr or '"' eotl ..,. -•tloire4 roc:k aad 
011 '"' --· or .... r ................ to tbl 
frac .. re. ••u D pelllrel" -r.a llrecturea, 
whlcla COIItrll•t• aaaall ._.. of .... ,, •• 
...... freclura ........ "' ....... to , .... 
Well! penetralta ...,., .. -etl·loaatdi-· 
allld rreclurll. n. .. rrectur ..... lerpr 
end mort cloiiiJ' ~paCed 111 .... ~~pp~r pert o1 
till bedroc•. Well r paeiCratea calf- free• 
tur- ............ ,_ ...... of 100 , ... . 

WATI!II TAIL! 

11ta ••l•r Ieiiia, or upper hrfaca of ... .,.. 
dlr....,.... reaanolr, coata-elr lhtctu .... 
Md rtneeta c:h....-a 111 ••rcr-d llorap. 
Durlnr dr..,ctot• •• 111 .,,......,, of • ralllnl 
.......... n.. .... , ...... _ ........ *'· 
We 1110 CUI deled I 1-arln1 of the Wlllr 
teble loceUr around ••Ua fr- which ••••r 
Ia ptllllptld. TIIIN Ia 8 COIIIInual di1Cher11 of 
cr-4 ••lor br 11apap Into nru111a, "' 
••aponii<M, and br tran•plreii<M lhroucll vee· 
•••lion. 111• dlecbarp c:eua11 • rradual •-· 
erlna or .... ··••r lable ...... lor period• 
durlnc and llllllltdlol•lr aft•r elplllcanl prt• 
clpllaU011 •h•n nchera• to tile ..,derrround 
rtll,.,olr e••••cle lloa dlecherp fr0111 11 and 
liM weler l1blt rl111. FIIUrt II 1how1 lila 
trtndl of •altr·la•tl nuc111a11on In e wtll at 
Chapel Hill, H. C. 1'111 wafer I••• I In lhla ••II 
Ia c0111roll•d ellllrelr br 111lurel colldlllona 
end lie nuctua11011 1e tJPical of thot In till ra: 
11011. Thera le a cberacttrlallc ltaaonal 
ch.,.e llllhe water Iaiiie, which berln• to de• 
cline In April or Mar -Inc lo till lncreulnr 
amCIIUlt or 1Yaporlll011 end truaplralloot of 
pllllla. Ia ffo\oambar or Dlcamber, trlwn much 
of lhe ••cat•lloa llaa baCOIDa dllrmalll, tile 
preclpllatloa ftret •lh•• up ... ...,.mertlme 
aoll·•olalure dlftciiiiCJ u4 u. .. •PII .... 
c-.. errecllwa Ia producJna rac:harp and 
'"' ..... tlllle ....... to rlaa. Ill • ,.~r of 
IIOI"IDIJ ntnfall tile recberp to 11oa lllldar• 
cr-d re.e,.lr Ia approatm.aelr equ•l lo 
till dlac:harce from II, ao thea 11oa w11er t.a.le 

U:ef:sE::±:±:f.J 
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IC•e.,.niiOII In parta par mwt ... ,..,..,, •• lndlealed. Oceurnnca, when DGied, Ia """ 1n 
pa...,..heala after conc..,.raii .... J 

c ..... lluenla 

su1ea eno11 •••••••••••• 

Iron IFal ••••••••••••••• 

Calcl11111 (Cal aad 
.... p .. ,_ .... , ------

Blcarbonala IHCOt) ••••• 

Sulfate cso.l------------
Chlorlde (CII .......... . 

Fluoride IFI ........... . 

Cllancterlella erractl .... water 1111 

Raralr Ina than 15 or mora ro .... har4 acala Ia plpea and boUera 
111a11 tS. comm ... tr 20 to n. but aot 110naallr a ••rt- p...,..lam 

lntlleract .... 
Caaun-tr •••• than o.J 1a More..._ o.J PP• '"'"' le....tr1• 

..,,..,.., water, but corroat.., lllaaaUa,encl n.tur .. ....Wiela bi"OW1I. 
ot 1 .... plpaa from ... ,., 
with pH leea than 1.1 cauaeo 
a falriJ COIIImOft lr .. prab• 

•••• 
Rarelr laaa than S or -r• 

lhaa 10 (co ...... ...tr s to 10 
In walar beneath 1 .. 111. 
colored 110Ua encl IS lo 50 In 
water b•eath dark-colored 
aoUat. 

..... mall ollllo harda .. • end acala• 
f_.. propertlao ot water. (See 
bardMIIbel-.1 

Rarelr ''" than IS or Dtore Concantrall- In "''"" era DGI 1••· 
than ISO, comm-tr :10 to enllr hiP -.,lito cauao tra•l•. 
100, 

Raralr le .. than I or more Concmtrallona In n11oa are DGI 1•n· 
than 100, commoalr I to to. enllr hl1h "*""to cauao tra•l•. 

Rarelr I••• than I or more S.ltr lallo Ia walor lla•lnl _,. lhaa 
than to, commonlr I to 20, a few .,,_.red perta per ..UU011. 

Raralr morelban l.comm ... IJ ie-eantnlloa bel•- 0.1 encl 1,1pp• 
o.o to 0.1. In walor ratar4a dacar ot taetb, but 

a-aa Ia nco11 ot l.l PP• mar 
CIUio ....Uied _,.., ol loath, 

Nitrate (tf011 ........... Rarelr mon than 10. com- When e-enlntloll 11 1redor lbaa 
20 ppoa. conlualnaiiDOI from •••••• 
_, lMo auapacled. • .... "'c .... 

DJ .. o1Ye4 oollda •••••••• 

Hardneeo •• equlniMtt 

...trle .. lhaniO. 

cenlralloao l"at•r ..._ tS PP• 
_, lMo hanalul lo belli••· 

Total at all mineral IDIIlor Water C*llatnlnC _,. thaa 1.000 ppm 
raralr 011ceeda ISO, eomnlllliJ ot 4taaol•..a aollda Ia Wlaullable for 
10 to &SO. a011 polrpoeoo. 

caco1 ....... •••••••• Raralr •••• than 10 or _,. F•-o c__,.a .... ol aoap before 
Iaiiier wW fona. Har4 water forme 
acala lnllollaro u4 hal -er 
llealara. Water..,..........._,,, 
••••lhaaiO,..teaonaldan4eoft; 
II to 110 PP•• ao4eralolr blr.l; 
Ill to 110 ppaa, llar4; _,. thaa 
liOpp1D,ftrJ'IIar4. 

than ISO Ccooa'"-'r 10 to 
so In ..... llenoalb Ulhl• 
colored eoU• encl to t•IOO 
In water banealll darll· 
cotor..a aoUal. 

pH .................... Rarelr lo11than pH of 1.5 or 
more than 1.5 Cco.........ar 
5.5 to 1.1 Ia water ban..ab 
U .... •colored aolla .... 1.1 
to 1,5 In water ..... at" 
da rll-colored eoll•t. 

val .. • Ia .. lllaa 1.0 lndlcata acldttr, 
..... correal-.. ot-••r ... . 
...... , lncr ..... wllll ......... ... 
pH, 

- - - - - - - - - -
• 
al the end ot the ,.., Ia at obooll lha ume 
le.,.l •• el lha belfnnlnl of the ,.., • Well a 
drllle4 Into roek mar, when pumpetl at IIIU 
c..,aellr, rteld all ... tlr leea ...,...,. lha drieal 
part of lila ,..r when lha water table Ia 1-. 
Yet lllen appearelo he 110 ftldencalo ...,art 
lha p.,.ral halter thet lba water tabla baa 
bean deellnlnl ...,...,. recent ,. .... 

CMIICAL QUALin Of' ntl! WATI!a 

In eomparl- with .,.,...,.. water In wldelr 
aeallered net""' ol lila wort._ Ill• water In 
lila Pla ...... t encl Blue Rldp ,.. ....... ., .. ranlla 
amontlh• heel In chemical qualltr. (See lule 
l.t Moll ot lila water Ia t- In lolal dlaeolnd 
aoll.._ and Ia pneratlr eon, but ..,..., Ia mod• 
eralalr ........ . 

Iron In wlller Ia lila moat commoa com• 
plalnl. Aa lllll• " a. 4 ppoa (parte per mililani 
wUl cauae a rad llaln .., plllllllllnl fi.Jiluru. 
About S ot ..,,., 10 weUa J'(el4 water with 
I••• Ilion O.J ppm al Iron. About t of 10 •ella 
11•14 water wllh juet ......, ... Iron Ia cauee • 
•IIcht llala, •d about 1 or 10 ••II• J'(elde wa• 
tar thai .... e""alcferalll• Iron. Some lrOol 
problema reeull wbon Iron Ia dlaaolncl trona 
rocu, aa4 otbor proble- r .. ult whea water, 
mowlna throup Iron plpeo, coea...,.nllr plcka 
......... Iron ...... "' ............. It .. loa• 
portent to clelarmlna lha -rca of tile '"" 
wh ..... r dlaaol•ed ,...,. the roc111 or from tho 
plpea. hefcwa metllo4a for Ita re-al are 
aoaplore<L Moat ot fa. water lo "tlafactorr 
for uao wltllout anr trpe oltreatao.,. (table II. 
Tat an enalrat• ol tha ••••r "'-'" lMI made 
ae - " a well In drWe4 lo delenaiiM II 
tr .. llaent Ia _. .. ..,. II Ia ..,. poaal>la to 
thlanaloo tile •.Utr al watar before a ••II 
ladrW .... 

COIITUIMATION C. GltOIMI IATII 

........ ol tho •• , ....... eda ol u.au ..... 
ol ••Uo that are llltor.,.rH4 ,..., IIMM aa 
..,.a -bar of a..,alc t.ob Mol Giber •ut• 
allea, ll Ia proper to ,..,. oorloll1 atlaalloll to 
tho poaalhWtr <II --lallllnl an ...... ldual 
water •pplr. 1110 tndncr tor ., ....... water-
... conlasnlnanll thel mtpl he In It-to m..,. 
•aturallr ,.._ ....................... atr•-
...... ,. otr.ra bolp Ill ,,_, ... ••Uo and wuta 
altaa to a ... td c-1-lnall-. A ••U lllat Ia 
pumpe4 •• , •odll) ......... , .. --·· ot 
• ....... ·- cDGIIIDinalo4 ........... II; 
thla c_..lll• Ia •cwo W.elr where lila aoll Ia 
1111n or alta- lllaa when It Ia llltck. Care 

ahould be leken to aee thai no water fi"Oift lila 
lend aurfaca een , .. P eullr lnlo .... ••ll 
a.-d u.a ca•lnl· Hat ,..,, Ia "" ••U ella 
lmportul bul eo Ia lhe •••• alta. In moet 
cur.: lila chene .. al coatamlnllla4 wdar fronl 
a wute alta moorlnl lalo a ••U U'l- eur 
1o predict, but a few ... ., .. atatamlllle caa 
be made, Few eaample, at a walla aUt Ill a 
deep water lula Ia .. ,., lhaa a •hall- weter 
table, IJIIIIIell aoll II e.ter 111M thin eoiJ or 
rock autcrop1, Ill aaftdr eoU with -e cler 
mar be better lllaa a clean '"""' aoll cw a 
ellekr ctar 11011. •d ltl a elape or both tha 
lend eurfaee an4 lha water labia •••r Ira• a 
••Ilia better lllan ..,, lowar4 •· 

The aoll and weathere4 roell an ...,.ratlr 
elfecll.,.. In ,.. .... .,. ........ material• fi"Oift 
pa111n1 lbrou ... to anclerl,.... roek fradur .. , 
but lbo comblnatl• "' en certain .,.... of 
waetea, 121 esceaetve quanllllea at dlapoee4 
waalu, end (JIIIIIn aoUo ••r r .. ull In c•· 
tamloaled water reacblftc bedrock fradurea. 
O.ce In the bedrock rraciUraa the cantaml• 
nated water mar mo•• eaaUr to water avp• 
pll••· O.lr • em•ll parcenta1e of •ella hawa 
been coniMIInaled, but proper care In locellnl 
and coaetNcllnl welle an4 •ut• all•• mual 
be tallen to mlnlmlae tbe riel& of c..,lamlna• 
lion. Minimum atandarde apeclne4 bJ beallll 
olflclala, euch aa lho .. relallnl to permeabll· 
ltr ot the aoU, dlalance between a •all encl a 
wute aile, and de,.th a1 lhe water table, muet 
be followed. 

GENERAL STATflfMTS AIOUT GIIOUitll WUU 
.. Till HGIOII 

1. Crouncl water mar be c-14ere4 •• oc• 
currlnt Ia an underv.,...,.. na...,..lr. lila ••· 
tar """ hal4 In lbe .,_ ..,.., •• ot the rock 
••terlala. '11ta water lable. repraaantlal the 
lop al the naenolr. 1•aer.Ur u .. In Ill• clar. 
or dlalnlevalacl rocllmlllarla.l& Ia the lower 
part of 1111 rfte,.,.,r, water occwa In Inter• 
c-..tlnl rracturaa In bedroc:ll; the fracture• 
411111aleh .. •mbar and elsa with lneraUinl 
..,..._ Wdor ..can lila fracturea bJ' I .. Pinl 
t~oroq~~ lha ... ertrtn1 cta1, an4 •we4 ••ll• 
••• water from ...... rncturao. 1110 -rco 
a1 IIIIa water Ia preclpllalloa In U.O 1-ral 
area or .......... - In aome rllftoiO placa • 

a. A la7er of re1ldual aoU ....a wealhared 
rocll II•• - lha lroall roell In - place•: 
lila llllcb"' ot the 110U ... _ ... ., ... rocl& 
r.,.1•• frooa .. ,. to alllflllr •ora Ulan ISO ..... 

-
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_ll._,_, __ _...._,. __ _ -·--.. --. _.,_,_ __ .. _ ..... .,_ ... ___ _ 
..... _.. __ .. ~ 

3. 'n.o water table haa • hill Ul4 yaJI•:r ra· 
lall.., lllat 8fPrOIII.rDataiJ clllllormo wltll our• 
,..,. lapofr.,..,.. altboup ............ 1 ••• 
_ ..... , naner. CSee fll. II.) ror ••ample, 
• cr ... or rmr ..... aurJace ... , ....... or 
lila water , .. ,. Ia a nUIJ, W lleaeatll • hill 
u.. water lillie mar be 30 1o 11 '"' below 1M 
1..-4 IIUI'I.c•. cr-4 water, Ullo aurJoca •• , .................... ,. 10 ........ , rror. 
the llllla .. 1M •.Uop. 'n.lo t•4nc7 halpa 
Ia pa-lal lila loc:atlca or walla Ia relation Ia 
IIUMr walla ...S to -rcea or poaalbla c•· 
........ u .... 

t. A cloeo oetwork or atr••- prn.Uo, an4 
Ia ...... piMM - ...................... .. 
atre ... Ia laM tllu I mila awar. 

s. T-ar4 lila atroama Ia a~._. now 
or ,......., water, llaae or lila wtftowlnl 
.,_.water .......... ,. ................... ,. 
tre~~eptretiM aC piMIIa Ia 1M •.Ua,. ereae: tho 
remalll4er or ..,. .. t•r ....,...,... •• •••II 
-.rllll• u4 u IIMk _, ca.-1 .. .,.,. Into ...... ,.-. 

•• ,. ........... ., ... _, of ,_ ........ . 
ni.U,olr ellort Ul4 Ia .._ .. ..,,..,...,.,. ro• 
otrlcto4 to 1M •- ,....riJIIIIIM .,..._ topo• 
rropllle elape ed01141nC front a particular 
l...,·lllll'faco 41YI4e to ... a4JK•t ,,,..,. •• 

I 

1. 1a •••• c:aeea the ,..,,a.., or • ••U 
c•aeolhe wolart .. lo lobe 4epro•••••ooda· 
l:r Ia tho ahapo ol u ""•rto4 COIIOo tile epee of 
Ulo - ...... In tile woU: ._..,.,, lila or• 
relic 41atrDiullca ol reck Jroc:"'"• Ul4 Ule 
cCIMrUllaf Mture of parmeiiiWIJ' JMt•••• 
reck h'actltr .. _. aworl,..... oolla c:-• tile 
.......... '-' ., ... wator ...... to ...... 
u--'7 er.-4 • woU. Whore two benU:r 
,........ ••Ue an ...... • row .......,. ... '"'or 
......... , • ....,. .. • .. ,.., Ullallboo4 or 
•-• ,...,,.,.... or ,...,..., ,..,., ........ 
, .......................... nl•-·r•· 
preclabla latarfa..-ce Ntwe• a-·:rt•l..., ••Ue • ,. ....... '"' epu1, From .......... •• ••U lila .......... pert oiiM water Cllllo 
rorol:r ed•dl ........ a ,.,_, .. *••• or 
...... u. • ~~~ .. • elape • 1M a,oello •••· ••u .... rt.,...• .. local. _. there 1a 
110 ,.,....... ._.,..., or the _., &Mia be· 
COUIO orpumplal, 

1. The rollll• or lila ..,... ol • ••U to 
:rlol4 of t11a lqldler Ia - olafl•· Ia eplla ol 
,.,... bellofa, wolar alra .. :r ...UIIIIaiO • ••U 
Ia ruel:r loot ltJ drUlllll dl.,.r: Uleroloro, 
Ulna Ia ai•OJ• • ell-• ol ,.ua.., • lar,er 
.....,., lt:r lncnullll the 4eplll ol 1M weU. Yet 
W. cllueo •-- peorar •• lila ••ll••· 
- a..c ..... tile later_t.., rr~• _. 
the IIIUit)' of lila roc:u to elora ... 11'-..U 
water deere'" elplllcud:r wldl ....... .._ 
u.u 10 ,.rc..a ot all ,....... water occuro Ia 
the ftret IM leal below the •ll•r tallla. On• 
enU, two ••U• 1M f"l •• eecll •W ,WI4 
..,. ••«•r dou- ftU tOO fHI ••· 

•• ,. nlll ........ of lCIJIOII'.,., to ,. ... 
Ia ........ ,.... 'nle ,real aQon17 ol ••De 
u• located • lliUe fll' omootll vpl ......... . bee-•., --~- ... Me-· ...... Ia• 
cllkao ..,.., oafl lroal -rceo o1 ecataa• 
lallklll. Yet the pa~ ol 1o•·:rt•l .. l 
•• u. II_.. peetar ... Ulo .......... --
... elapoo ...... ._ ... fll' * ... ~--· 
...... .... .. ......... from • ..u.,. .. . 
...... 01' ••• ,. .... k ..................... . 
....... l .................... .,.u ... ... 
r.,... .. Maoul4 oo& lie c_ .. ,.. aec-.tlllla 
•••• for .. u.. 

10. Ia ,. .. raJ. ••U. are -r• p~U .. e 
..... .... to ...... _,. ....... ,......,_. 
Jlal4 wberotllan Ia allllck ..... ,, el oollllou 
.... r• ltare rock CI'Of• out. n.e ,..._. or • 
ooU c-r u4 tile ••-• ol rock aulcrop 

- - - - - - - - - -
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-...•• lllot water • ., •• •-••4 11110 the 
roc• _, Ia .,.. roadll:r olaonto4 lo•arct tile a4• 
Joe.,. niJar. Ia fact. Ula eoll c- ouu•••• 
tllll lllter-ctlal rock Jractur11 .,.. aYaLI• 
.. Ia Ia •tare ••tor ao4 tolrao-lt It to ••U•. 
Wllero lllaro Ia • ,.... eoU cawer. tile •Iller 
tllllo .-•r.U,. Uee Ia II; Uler•foro, the otor• 
ap c ... cU,. Ia tile YlclaiiJ 18 JDVC:II treater 
Ulu .... r• bore roclll lo • ....,.., Ul4 wllera 
tile -':r water Ill eto...,. Ia Ia tho reck free· 
lurae tllal al ... t be qulclliJ ........ 

II. lllaple c:leer·cul .Cetemaote ....,... tho 
waler·JI•I4.., preportt .. of Ula Yll'l•• IJp8o 
ol rocll.l an - ••OJ to •*•· 'nero oro 
aaor nrlatlee el lpeolao ud •el-plllc 
rocu. 11a1 for a ~~~- o1 their .,....... 
•••• , proportJ•• .... ,. •• , be .......... fol• 
t-e: II) Soalewllat maool" ........ recu. 
-~~ u lf'OIIlla, u4 Ia) met__,..lc rocu. 
-~~ u ecltt.ae • .-•••••· u4 elateo, wlllcll 
••:r ...,_ u ..... _.. of •Jaerele or u 
allae•lltl& of d•••P piUIOo or .,.....,.. 
a1ont wlllclt water ••:r ........ Ia - placae 
• ,,.,. el rock ••:r lion 4lollactlft water• 
llalrlal cllarocterletlc .. lout. U ... II Ia alao 
llll•l:r to llllow 4letlactl••topotr.,...c u4eotl• 
18...Ua lo ... nl. TCIJIOII'....,. aM eell•manlla 
,,....,.., are reodDr obn"•' •• ••r lie 
vae4 u crhorlo lor pra41ctlal tile water• 
Jl•ldlaf pal-lal ol .... u ........ ., ..... . 
water·lleulnl cllanctortlllce el • IJpo el 
reck IIJ llaolf _,. be ollecvre. At UJ' rile, 
there -· leo ....,. _,. •• loc:tor• ......, .... 
to jolatlf:r .-raJiaalaa- abOUI tho :rtal4. o1 
ftlla Ia la4lwtdual ,,.. ol reck. 

II. Wll•..,.r water I• ,......, Ina • ••U. 
tho water 1 ... 1 Ia lowered Ia ... .,_, Uoa 
..u. 'n.o dre•do- Jacnu• wall • Ia• 
croue Ia lila rate of ......... altloeu;ll Cllfa 
r•l•ta- .. • • ...,1.. roc: _...._ • .. u 
,. .......... •Ida • *··-- ol .. ,. .. 
wiD 8Cil doullle Ito ,a.W lt7 lacroullll the 
...... _ Ia 100 ,.... ......... • will ,. ... 
.......................... - ........ 11 
Ia 30-........... ol 100 .... . 

II. lcMao .. u. lllll are ,. .......... ..u, 
.... to ..... , ...... ,. .. ,. ... ,... loct 
••7 lie .,. 1o the follow.., ctrCUIIIOIMCOa. ,.. ,, ........................ -.... ,.,.,... 
rr- • "*1 II.Uer or ,......,. •••• wltn 11M 
waD Ia c_pl...._ loocll a lllort teat ma:r not 
laollcate ....... ,.,. ,. ... or the •• u be• 
c- the llrll water Ia wttlllr- for• alor· 
.,. a. Ill• reck _,.,, .... u4 • ..,. ....... 
.. , .. or .,. _.,. mq ,... llelor• tllare 

Ia a alabla a4ju.Cmont II.Cwllft the ........,t of 
••••r that the Jracaur .. c:u feed IIIIo lJIO well 
u4 the ..,._, of water a.,.llablo t• 4rala 
Ulraup tile cwarl:rlnl c:la:r Into tho Jracturoo 
faedlaf the well. Fallvro to line ...,.IMp ol 
water•lnel fboctuall- • a roault ol pvmp• 
1nclollleca••ot••7••Dprable ... u4of 
lhe er..-_. cancl11olca tlo.a ftU .,..uee 
an not .......... 1 •• u ••• u ..... ao•·­
....... 1. :rt•l.-, It Ia pr..,llll:r ..,......,.... A 
recluctlon Ia the rota el ,..,.., ud -· 
qu.,.l:r a rolalnl ol the •Iller ,..,., wtU reeuU ..... ,. .... .u, •••• :rt•l4. ec. .............. . 
at a moclerato rate doeo - ...... • ••U. 

lt. 'nl•n to a teo4eoc:J for recu -•r· 
lJial aUCJII•colorecl ooU to :rt•l4 wator thll Ia 
low 1.11 41aoolYecl •lnaral •attor ... Ia ooft. 
01 tho other ...,.._ roc:ko _..rl:rlac ..,...r 
ooll• C4ork ,..-, bro- ... pUowt tn4 to 
Jld4 water that Ia aiJPliJ liard. or ......._ e~~d 
Uoat mer c:..,taln •Jocla-..le ... -. of 
Iron. 

15. MUIJ people tlllnk Ulll a ahaUow 4epth 
to 1M water t .. l• Ia u la4lc:atlca ol • pod 
:rtold of a potntlal well. but th1o Ia not • rule 
to rou-. 1a raca, where •• wotar c .. 1. Ia 
OIIIJ a I•• feet beoealhlha lu4 avfac:o oa u 
oploncl are .. tho rock Jractunl ••:r be eo 
oc:arc:e U.at walar m•:r ...,. be .. 1• lo •""• 
...., • .,, In the rock1 II Ia IMld ••ar the 
1roun4 ourteco u• ,.rll8po Ia ....,, •• aut to 
thelud eurlaco •• • wet,,.,. .. opot • • ........... 

11. 'nlero ore mMIJ mlotall• .,.ten• about 
tile •aLIIIIUIIJ of ~wider Ia the rtllon. 
'nl .. • _.,_. arlee froM Ia~ olllnowle4p of 
the occurrence .,. __ .,. .,_,_, wller 

.., or Ill• ...... rillr otweu.. ,. - •r· r•-• ... ,_.,. that a cortabt Iowa Ia lila 
ro1._~4 oo&.....,.. • ••U .... r ... •• 
rn. lila nlat-• ol • Ua .. d -lllr ol 
••118: -r ........................... 1'90lr 
lt.,.eatll UJ' .... er city Ia lila reP. ..... 
c-pletol:r 4epleto4 or .......... ..,..... .... 
..... a t•doaer .,r ..,.,. o1 .....,. a.ooo 
,...1. to -" rr- ••II ...,u •• 10 • 
treate4 ourlace·waler IIIIPPlr. eoc:ll_.ret• 
c---a:r occun •'- lila aow. r .. tr•• 
-• U... 100,000 aan- of wator per •r. 
u --• wlolcll OIIIJ • lew nU. 11a ..,...,... 
mar aae prociiM:e. raw...,.. •• lila .... rl• 
anced per- wtlll ••erollle4 ._.le4p el 
........ ., ........... , ce1141ta- .......... . 
..,.,.... .. _,. ..... c..,.,....tatlo.aol 
mulclpel eurlaca•watar ..,..u ... 

-
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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 ·snow (precipitation) falls upon the surface of the earth. Par 

drains o!f directl3' 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 op~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 -~heville 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- f 
sects ground level at springs, streams, lakes, and ponds. wbere ground 

water occurs only in irregularly distributed fractures and other second­

ary openings, the water table can be very irregular or discontinuous. 



.. 

Jl 

1M H;rdrologic L)"~ 
\ 

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 which the aquifer is 

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

vell. The imagina~ 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 where 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 p~s~ible to determine whether water-table or artesian conditions 

prPvail, because the depth at which 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 where the water table intersects the 

ground surface, as at changes in slope. 

• 

Because of soil cover or sealed enclosures, it is usually dif- ~ 
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, wa~er 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, parti~ularly 

i~ the hills. Most of the springs are small, with yields of abou~ l 

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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c:m1 1 
ft1 9.29 X 101 
darcy 9.87 x 10-9 
mis 1.02 x 10-3 

Physical ProptJrties and Principles'/ Ch. 2 

Tabla 2.2 Range of Values of Hydraulic Conductivity 
and Permeability 

k k' K K K Rocks Unconsolidated 
deposits (dorcy) (cm2) (cmls) (m/s) (gol/doylft2) 

105 10-3 10 2 

Tabla 2.3 Conversion Factors for Permeability 
and Hydraulic Conductivity Units 

10 

PermeabilitY. k• Hydraulic conductivitY. K 

ft1 

1.08 X IQ-3 
I 

darcy 

1.01 X 101 
9.42 X 1010 

1 

m/s 

9.80 X 101 
9.11 X 105 
9.66 X J0-6 

1 

ft/s 

3.22 :-: 103 
2.99 X 106 
3.17 X J0-5 

U.S. gaVday/ftZ 

ft/s 3.11 x J0-4 

1.06 X 10-11 
1.10 X 10-6 
3.35 X 10-1 
5.83 X 10-13 

1.04 X 10' 
3.15 X 104 
5.49 X 10-1 

3.05 X 10-1 
4.72 X 10-7 

3.28 
I 

1.85 X 109 
1.71 X 1011 
1.82 X 101 
2.12 X 106 
6.46 X 105 

U.S. galtdayfftl5.42 x 10-10 I.SS X I0-6 I 

•To obtain kin ftZ, multiply kin cmz by 1.08 x J0-3. 



"Rite In the Rain" - A unique All-Weather 
Writing Paper created to shed water and 
enharice the written Image. It Is widely 
used throughout the world lor recording 
critical field Cfata In all kinds of weather. 

Available In a variety of standard and 
custom printed case-bound field books, 
loose leaf, spiral and stapled notebooks, 
multi-copy sets and computer papers. 

"Rite In the Rain" All-Weather Writing 
Papers are also available In a wide selec· 
tlon of rolls and sheets for printing and 
photocopying. 

J. L DARUNG CORPORATION 
TACOMA, WA 98421-3696 USA 
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LOGIOOIC QQUIIIIMINTS 
IIEVISID • NOVIMIIIUt, 1ta 

NOTI: AU LANGUAGI SHOULD II fACTUAL AND OIJlcnVI 

1. RtcOI'd on front cover of me logbook: TOO No., Site Name, 
Sitelocat1on, Protect Manager. 

2. All entrift are madt using ink. Draw a single line throu9h 
trron. ln1t11land datt corrtctlons. 

). 

... 
5. 

6. 

• 7. 

•• 
9. 

10. 

11. 

12. 

1J. 

Stattment of Work Plan, Study Plan, and Safety Plan 
diKus"on and dittr~but1on to field tum w1th team mtmbln' 
"gnaturtt. 

Record wuthtr conditions and lltntral Sill informat1on . 

Sign and dltt etch page. Project Manager is to rtviiW and 
"gn off on tech l09book daily. 

Document all calibration and pre-operational chtcks of 
equipment. Prov1dt serial numbl11 of tqulpmtnt used on""· 

Provide rtfertnce to Sampling Field Shilts for dltailtd 
sampling infOI'matlon. 

Oet<ribe sampling locations !!ul.t1llland documtnt all 
change~ from prosect planftlng documents. 

Provide a site skttch with sample locations and photo 
locatlont. ~ 

Main .. n photo log by completing the sumped information 1 
at me end of me logbook. J 
If no lite reprttentative is on hand to accept me rtctipt fOI' i 
sample~, an tntry to that effect must be plutd in the • 
l09book. ~\ 

Racord I.D. numbel'1 of COC and receipt for t~mple forms ~ 
used. Also record numbln of destroyed documtnts. 1 
Complete SMO information in tht space provided. j ____ , 

·'· 
.. 
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NUS CORPO~TION AND SUBSIDIARIES 

CONTROL NO. 
F4-8901.01 

DISTRIBU110N: 

DATE: March 1,1989 

Weber USA, Inc. (formerly carter-Weber,lnc.) 

BE'TWEEN: Gene Haynes, Public 
Utilities Superintendent 

OF: The dty of Hickory 

AND: Stephen F. Modica, NUS COrporation 

DISCUSSION: 

Reference #14 
·- ·-· --·· -· .. -·----------- ·-

11ME: 1040 

PHONE: (704) 322·1910 

Subject: City Water Distribution 

Mr. Haynes and I dlscu~sed the extent of water distribution in the a#"'~ckory area. Mr. Haynes indicated that 
the city of Hi~orx...__~.tr lines extend from Lake Hickory Sautful_png H.W. 127 to Qoniger Mill Roadjfrom that 
paint it -ieai'\fi soiiffi'iast along Ooniger/Koal Park Road untilli=ihters~ Springs Road. Distribution partitions 
both north and south. The north extent continues along Springs Road/Sulphur Springs Road to Wandering Lane. 
The southern extent continues due south (as the bird flies) until it intersects with Tate Blvd. Eastern distribution 
extent fallows Tate Blvd. until it Intersects Fargrove Road which turns due south to intersect H.W. 64170. The 
water lines fallow H.W. &4170 until it Intersects H.W. 321. Wmer lines then proceed north back to Lake Hickory 
where the intake station is located. 

The dty of Hickory has approximately 12,000 connections. As far as the surrounding munidpalities are concerned 
they acquire their water from: 

1. St. Stephens· own system 
2. COnover· served by dty of Hickory 
3. Brookford ·own system 
4. Longview· own system 
s. Rhodhiss· own system 
6. aaremont ·served by COnover 
7. Oxford:. unknown where they acquire their H20 

a. Fairbrook ~ HzO acquired from Hickory 
and Newton 
9. Newton· acquires their own water 

* Hickory acquires their water from Lake Hickory which in tum acquires its wata'\from Lake James. 
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NUS CORPORA'TION AND SUBSIDIARIES 

CONTROL NO. 

DISTRIBUTION: 

BETWEEN: James Borawa 

AND: Clifford Leonard, NUS Corporation 

Reference No~ 15 

DATE: October 20,1989 

OF: North Carolina Fisheries 
Department 

ct~~~J L~~ WV(.~ I /~ ~ 
DISCUSSION: " 

TELECON NOTE 

TIME: 2:00pm 

PHONE: (704) 299·7023 

Lots of sedimentation in South River and probably Clarks Creek. The area has little to no fishing or bathing. 

ACTION ITEMS: 

NUS 067 REVISED 061S 
: 



·I· Reference No. 16 

rf.6/21/S9 
lfO~TH CAROLINA NATURAL HERITAGE PROGRAM ELEMENT LIST 

l cientific and-common name 
VBOPSIS ZANEMA 

SANTEE CHUB 
1fRY-MESIC OAK--HICKORY FOREST 

~MORPHA SCHWERINII 
SCHWERIN'S AMORPHA 

I EXASTVLIS NANIFLORA 
DWARF-FLOWERED HEARTLEAF 

MONOTROPSIS ODORATA 

I SWEET PINESAP 
TELLARIA COREl 

CORE'S STARWORT 

I 
:I 
I· 
I 
I 
I 
I 
I 
-I 
I 
I 
I 
I 

state fed 
stat stat 
sc 

PP 

E LT 

SR 

SR 

Page 1 

.state glob 
rank rar•k 

S3 G3? 

55 G5 

52 G2G3 

S2 G2G3 

52 G3 

S3 G3 
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EXPLANATION OF NC NATURAL HERITAGE PROG~ DATABASE OUTPUT 

. . 
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· 
(printout)-you have 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 the element occurrence. The first 
letter indicates the kind of element: 

A=vertebrate animal 
G=geologic feature 
!=invertebrate animal 

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

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 (0), pteridophyte (P), or gymnosperm (G). 
For nonvascular plants, the second letter indicates whether the 
plant is a bryophyte (B) or lichen (·T:;)•; ~. 

The last 3 digits, following the decimal point, are the 
number of that occurrence of the species in the database. For 
plants, numbers with 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. 

NAME: Scientific name of the element. 

COMNAME: Common name of the element. 

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

LE = Taxa currently listed as Endangered 
LT = Taxa currently listed as Threatened 
PE = Taxa currently proposed for listing as Endangered 
PT = Taxa currently proposed for listing as Threatened 

Taxa under review for possible l'i's.ting ("candidate species"): 
Cl = Taxa with sufficient information to support listing 
C2 = Taxa without sufficient info.rmation to support listing 

STATESTAT: Status of the species in No~th carolina. For plants, 
from Sutter, R.O., L. Mansberg, and J.H. Moore. 1983, Endangered, 
threatened, and rare plant species of .North carolina: a revised 

1 
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list. ASB Bulletin 30:153-163, and updaced lists o t e . atura 
Heritage and Plant Conservation Progranfs. 

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 an 
conservation ~ct, 1979); the other two categories indicate rarity and 
the need for population monitoring, as determined by the Plant Conserv 
tion and Natural Heritage Programs. 

For animals, from cooper, J.E., s.s. Robinson, and J.B. Funderbur 
(Eds.). 1977. Endangered and Threatened Plants and ~nimals of North 
carolina. N.C. Museum of Natural History, Raleigh, NC. 444 pages + i-
xvi. ·- _., 

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

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

otherwise very vulnerable t~ exinction throughout its range 
G2 = Imperiled globally because of rarity or otherwise vulnerabl· 

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 (especially at the periphery~. 
GS =Demonstrably secure globally, though it may.be quite rare 1 

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

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

T_ = an additional status for ~he subspecies or variety; the G r 
~hen refers only to the species as a whole. 

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

COUNTYN~ME: ~cronym for the county.·· In general, this is the 
first four letters .of the county name. 

QU~DN~ME: USGS quad map name, at 7.5 minute scale when 
available. 

PRECISION: The precision with which the location can be mapped 
from the available information: S=seconds (hundreds 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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LAT, LONG: Latitude and Lonc;itude coordinates for the center of 
the occurr.ence. 

LASTOBS: Year, month, and day the element was last observed. 

DIRECTIONS: How to find the site. 

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

ELEV, SIZE: Elevation and size of the occurrence. 

EODATA: Information on number, size, condition, and other 
relevant information on the element occurrence. 

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

SITENAME: 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 .~tatus of the site. 
AEC=Area of Environmental Concern 
DED=Dedicated State Nature Preserve 
ESN=National Estuarine Sanctuary 
EWA=Established Wilderness ~rea 
EAN=Conservation Easement 
NNL=National Natural Landmark 
NPK=National Park 
NPY=National Parkway 
NSH=National Seashore 
RH~=Registered Natural Heritage ~rea 
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: CoiM\ents on ownership. 

PROTCOMM: CoiM\ents on need for additional protection for the 
element. 

. ·j . ' 

MGM'l'COMM: Comments on need for management of the site for the 
element. 

SOURCE: Best source of information on the element occurrence. 

3 


